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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 

PART  I. 


By  H.  K.  B ARROWS  and  John  C.  Hoyt. 


INTRODUCTION. 
OBGA191ZATIOX  AN1>  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  col- 
lection of  facts  concerning  and  the  study  of  conditions  affecting  the  hehavior  of 
water  from  the  time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or 
great  navigahle  rivers.  These  investigations  became  a  distinct  feature  of  the  work  of 
the  Survey  in  the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  The  first  specific  appropriation  for  gaging  streams  was  made  by  the  act  of 
Angust  18,  1894,  which  contained  an  item  of  $12,500  **for  gauging  the  streams  and 
determining  the  water  supply  of  the  United  States,  including  the  investigation  of 
underground  currents  and  artesian  wells  in  the  arid  and  semiarid  sections. ' '  ( Stat.  L. , 
vol.  28,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the 
following  table: 

Armual  aj^sropriatUms  for  hydrographic  surveys  for  the  fiscal  years  ending  June  SO^  1896 

to  1906, 


18©5 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 *. 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended, 
and  at  the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of 
standard  methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  dis- 
trict hydrographer  and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the 
hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  There 
is  also  collected  information  concerning  river  profiles,  duration  and  magnitude  of 
floods,  water  power,  etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work 
includes  the  study  of  the  hydrography  of  every  important  river  basin  in  the  United 
Statee,  and  is  of  direct  value  in  the  commercial  and  agricultural  development  of  the 
country. 
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In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gag- 
ing stations  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the 
length  of  time  it  is  maintained  depend  largely  upon  the  physical  features  and  the 
needs  of  each  locality.  If  the  water  is  to  be  used  for  power,  special  effort  is  made  to 
obtain  information  concerning  the  minimum  flow;  if  water  is  to  be  stored,  the  maxi- 
mum flow  receives  special  attention.  In  all  sections  of  the  country  permanent  gaging 
stations  are  maintained  for  general  statistical  purposes  to  show  the  conditions  existing 
through  long  periods.  They  are  also  used  as  primary  stations,  and  their  records  in 
connection  with  short  series  of  measurements,  serve  as  bases  for  estimating  the  flow 
at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measur- 
ing the  flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new 
and  improved  methods  have  been  introduced,  by  which  the  accuracy  and  value  of 
the  results  have  been  increased.  Approximately  800  r^;ular  gaging  stations  were 
maintained  during  the  year,  and  an  exceptionally  large  number  of  miscellaneous  meas- 
urements and  special  investigations  were  made.  The  Report  of  Progress  of  Stream 
Measurements,  which  contains  the  results  of  this  work,  is  published  in  a  series  of 
fourteen  Water-Supply  and  Irrigation  Papers,  Nos.  166  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  PaeBaie,  Rarltan,  and  Delaware  River  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  River 
drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drain- 
ages. 

No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  MisRissippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Paciiic  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results 
of  the  computations  based  upon  the  observations,  and  such  other  information  as  may 
have  a  direct  bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable, 
descriptions  of  the  iMisins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  unifonnity  into  the  reports  for  the  various  years 
the  drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions, 
which  have  been  again  divided  into  secondary  divisions,  as  shown  in  the  following 
list.  The  Progress  Report  has  been  made  to  conform  to  this  arrangement,  each  part 
containing  the  data  for  one  or  more  of  the  secondary  (ii visions.  The  secondary 
divisions  have  in  most  cases  \)een  redivided  and  the  facts  have  been  arranged  at*  far 
as  practicable  geographically. 

List  of  drainage  basins  in  the  United  i^ates, 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 

St.  John.  Thames. 

St.  Croix.  Housatonie. 

Penobscot.  Hudson. 

Kennebec.  Passaic. 

Androscoggin.  Rarltan. 

Presumpscot.  Dolaware. 

Saco.  Susquehanna. 

Merrimao.  Potomac. 

Connecticut.  Minor  Chesapeake  Bay. 

Blackstone.  Minor  Northern  Atlantic. 
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James. 

Chowan. 

Roanoke. 

Tar. 

Nense. 

OapeFear. 


Suwane«. 

Apalachlcola. 

Mobile. 


flOUTHXBN  ATLAirnC  DBAINAOE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Barannah. 

Ogeechee. 

Altamaha. 

Minor  Sotithem  Atlantic. 

BASri-BRN  GULF  OP  MEXICO  DBAINAUE  BASINS. 


Pearl. 

Minor  Eastern  Qulf  of  Mexico. 


EASTEBN  MISSISSIPPI  RIYEB  DBAINAOE  BASINS. 


Lower  eastern  Missiaaippi. 
Ohio. 


Upper  eastern  Mississippi. 


ST.  LAWBENCB  RIVBB  DBAINAOE  BASINS. 


Lake  Superior. 
Lake  Michi^n. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


Niagara  River. 

Lake  Ontario. 

Lake  Ghamplain  (Richelieu  River). 

Minor  St.  Lawrence. 


WB9TXBN  MIBBIBBIPPI  BTTXR  DBAINAOE  BASINS. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Lower  western  Mississippi. 

Arkansas. 

Red. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
(x>lorado  (of  Texas). 


Wasatch  Mountains. 
Humboldt. 


WBBTBBN  GULF  OP  MEXICO  DBAINAOE  BASINS. 

Guadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  Western  Gulf  of  Mexico. 

OOLOBADO  BrVER  DBAINAOE  BASIN. 
THE  OBKAT  BASIN. 

I  Sierra  Nevada. 
Minor  streams  in  Great  Basin. 


PACinC  COAST  DRAINAGE  BASINS. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


Columbia. 
Puget  Sound. 


HUDSON  BAY  DBAINAOE  BASINS. 


DBFINITIONS. 


The  vol ome  of  water  flowing  in  a  stream,  the  "run-off"  or  **di8chaige,"  is  ex- 
pressed in  varions  terms,  each  of  which  has  become  associated  with  a  certain  class  of 
work.  These  terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a 
rate  of  flow,  as  second-feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second- 
feet  per  square  mile;  and  (2)  those  which  represent  the  actual  quantity  of  water,  as 
run-off  in  depth  in  inches  and  acre-foot.    They  may  be  deflned  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  quantity  of 
water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second. 
It  is  generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city 
water  supply. 
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The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an  orifice  1 
inch  square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by 
miners  and  irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State 
in  which  it  is  used.  In  most  States  the  California  miner's  inch  is  used,  which  is  the 
fiftieth  part  of  a  second-foot. 

"  Second-feet  per  square  mile  "  is  the  average  number  of  cubic  feet  of  water  flowing 
.  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off 
is  distributed  uniformly,  both  as  regards  time  and  area. 

'^  Run-off  in  inches ''  is  the  depth  to  which  the  drainage  area  would  be  covered  if 
all  the  water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  dis- 
tributed on  the  surface.  It  is  used  for  comparing  run-off  with  raipfall,  which  is 
usually  expressed  in  depth  in  inches. 

"Acre-foot**  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to 
cover  an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with 
storage  for  irrigation  work.  There  is  a  convenient  relation  between  the  second-foot 
and  the  acre-foot.  One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400 
cubic  feet  or  approximately  2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  upon  all 
the  facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and 
equipment  as  would  enable  the  reader  to  find  and  use  the  station,  and  they  also  give, 
as  far  as  possible,  a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements 
made  during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage 
height,  the  area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the 
river  as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero 
of  the  gage.     At  most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the 
river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as 
given  in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean 
for  the  day,  there  might  have  been  short  periods  when  the  water  was  higher  and  the 
corresponding  discharge  lai"ger  than  gNen  in  this  column.  Likewise  in  the  column 
of  *' Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage 
height  was  lowest.  The  column  headed  "  Meiin  "  is  the  average  flow  for  each  second 
during  the  month.  Upon  this  the  computations  for  the  two  remaining  columns, 
which  are  defined  above,  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special 
rules  have  been  used: 

Fundamental  rules  for  comptUaiion. 

1.  The  highest  degree  of  precision  consistent  with  tlie  rational  use  of  time  and  money  Is  imperative. 

2.  All  Items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  foursignifl- 
cant  figures. 
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3.  Any  measuiement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whoee  per  cent  of 
error  is  five  times  the  avenge  per  cent  of  error  of  all  the  other  mea^urementii  Hhould  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  placeK,  by  dropping  the 
laitt  fignre,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  len  than  5,  drop  it  without  changing  the  preced- 
ing figure.    Example:  1,827.4  becomes  1,827. 

( b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  6,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  Is  5,  and  It  in  preceded  by  an  even  tlgure,  drop 
the  b.    Example:  1,828.6  becomes  1,828. 

(d)  When  the  fignre  in  the  place  to  be  rejected  is  6,  and  it  is  preceded  by  an  odd  figure,  drop  the  5 
and  increajK  the  preceding  figure  by  1.    Example:  1,827.6  becomes  1.828. 

Special  ntlet  for  eomputaiion, 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  based  will  warrant. 
No  dedmals  are  to  be  used  when  the  discharge  is  over  50  aecond-feet. 

2.  Dally  disehaiges  shall  be  applied  directly  to  the  gage  heights' as  they  are  tabulated. 

3.  Monthly  means  are  to  be  curled  out  to  one  decimal  place  when  the  quantities  are  below  100 
second-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the  monthly  mean  shall  be  a 
significant  figure.    This  also  applies  to  the  yearly  mean. 

4.  Seoond-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out 
to  at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.26,  .126,  .012,  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expreased  in 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQITIVAXENTS. 

1  seoond-foot  equals  60  California  miner's  Inches. 
1  seoond-foot  equals  88.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second,  equals  448.8  gallons  per  minute,  equals 
&46,'i72  gallonfl  for  one  day. 
1  second-foot  equals  6.23  British  Imperial  gallons  per  second. 
1  >!econd-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  hecond-foot  for  one  year  equals  0.000214  cubic  mile,  equals  81,636,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  seoond-foot  falling  10  feet  equals  1.188  horsepower. 
100  Califomia  miner's  Inches  equals  16  United  States  gallons  per  second. 
100  Califomia  miner's  inches  equals  77  Colorado  miner's  inches. 
100  Califomia  miner's  Inches  for  one  day  equals  4  acre-feet. 
100  Colorado  miner's  inches  equals  2.60  second  feet. 
100  Colorado  miner's  inches  equals  19.6  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equals  130  Califomia  miner's  inches. 
100  Colorado  miner's  Inches  for  one  day  equals  6.2  acre-feet. 
100  United  States  gallons  per  minute  equals  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equals  0. 44  acre-feet. 
1.000,000  United  States  gallons  per  day  equals  1.56  second-feet. 
1.000.00O  United  States  gallons  equals  3.07  acre-feet. 
1,000,000  cubic  feet  equals  22.96  acre-feet. 
1  acre-foot  equals  825,860  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0787  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
1  foot  equals  0.9048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60935  kilometers. 

1  mile  equals  1,760  yards,  equals  6,280  feet,  eqtials  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4017  hectare. 

1  acre  equals  48.560  square  feet,  equals  4,810  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  289  hectares. 
1  square  mile  equals  2.69  square  kilometers. 
1  cubic  foot  equals  0.0288  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.8OI  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
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1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
I  cubic  mile  equals  4,667  second-feet  for  one  year. 
1  §rallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
1  gallon  equals  281  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.87  Inches.    Log.  1.5951654. 
1  meter  equals  3.280833  feet.    Log.  0.5159842. 
1  meter  equals  1.093611  yards.    Log.  0.0388629. 
1  kilometer  equals  3,281  feet;  equa].<<  five-eighths  mile,  nearly. 
1  square  meter  equals  10,764  square  foot;  equals  1,196  square  yards. 
1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch,  equals  1  ton  per  square  foot,  equals  1  kilogrram  per 
sciuare  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 

I  horsepower  equals  1  second-foot  falling  8.8  feet. 

II  horsepowers  equal  altKmt  1  kilowatt. 

_        ,     ,  ...      Sec.-ft.  X  fall  in  feet  ,  ^     ,        ,,  . 

To  calculate  water  power  quickly:  ^^     -  =  net  horsepoweronwaterwheel.  realizing 

80  per  cent  of  the  theoretical  power, 

Quick  formula  for  computing  discharge  over  weirs:  ('ubic  feet  per  minute  equals  0.4025  /  \  h»;  I  -= 
length  of  weir  In  Inches;  h  -=  head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1:  125000, 1  mile^O.50688  inch. 
Scale  1:    90000, 1  mile =0.70400  inch. 
Scale  1 :    62500, 1  mile -^  1.01376  inches. 
Scale  1:    45000, 1  mi1e==1.4C600  inches. 

FIET^rJ  METHOT>H  OF  MEASITRING   STRKAM  TU^VT* 

The  methods  need  in  collecting  these  data  and  in  preparing  them  for  publication 
are  given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  17.  S. 
(leological  Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that 
I)erson8  using  this  report  may  readily  become  acquainted  with  the  general  methods 
employed,  the  following  brief  description  is  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  clafl^eH: 
(1)  Those  with  permanent  beds;  (2)  thone  with  beds  which  change  only  during 
extreme  low  or  high  water;  (3)  those  with  constantly  shifting  l)ed8.  In  estimating 
the  daily  flow  special  methods  are  necessary  for  each  class.  The  data  upon  whirh 
these  estimates  are  ba.sed  and  the  methods  of  collecting  them  are,  however,  in  j?t*n- 
eral  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  0})en-channel  streams* : 
(1)  By  meai^urtmients  of  sloj)e  and  cross  section  and  the  use  of  Chezy*s  and  Kutter's 
fonnulas;  (2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  cur- 
rent and  of  the  area  of  the  cross  section.  The  method  chosen  for  any  case  depends 
uj)on  the  local  physical  conditions,  the  degree  of  accuracy  desired,  the  funds  avail- 
able, and  the  length  of  time  that  the  record  is  to  be  continued. 
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Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to 
be  used  in  the  Chezy  formula,  i'=c%/r  s.  This  has  been  utilized  by  Kutter,  both  in 
developing  his  formula  for  c  and  in  detennining  the  values  of  the  coefficient  n,  which 
appears  therein.  The  results  obtained  by  the  slope  method  are  in  general  only 
rooghly  approximate,  owing  to  the  difficulty  in  obtaining  accurate  data  and  the 
uncertainty  of  the  value  f or  n  to  be  used  in  Kutter's  formula.  The  most  common 
use  of  this  method  is  in  estimating  the  flood  discharge  of  a  stream  when  the  only 
data  available  are  the  cross  section,  the  slope  as  shown  by  marks  along  the  bank,  and 
a  knowledge  of  the  general  conditions. 

Weir  method.— When  funds  are  available  and  the  conditions  are  such  that  sharp- 
crested  weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If 
dams  are  suitably  situated  and  constructed  they  may  be  utilized  for  obtaining  reli- 
able estimates  of  flow.  The  conditions  necessary  to  insure  good  results  may  be 
divided  into  two  classes:  ( 1 )  Those  relating  to  the  physical  characteristics  of  the  dam 
itself  and  (?)  those  relating  to  the  diversion  and  use  of  water  around  and  through 
the  dam. 

The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that 
backwater  will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreci- 
able magnitude;  (c)  topography  or  abutments  which  confine  the  flow  over  the  dam 
at  high  stages;  (d)  level  crests,  which  are  kept  free  from  obstructions  caused  by 
floating  logs  or  ice;  (e)  crests  of  a  type  for  which  the  coefficients  to  be  used  in 
Q=c  b  a',  or  some  similar  standard  weir  formula,  are  known  (see  Water-Supply 
Paper  No.  150);  (f)  either  no  flash  boards  or  exceptional  care  in  reducing  leakage 
through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam. 
Generally,  however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or 
all  of  the  water  flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and 
added  to  that  passing  over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount 
of  water  diverted  should  be  reasonably  constant.  Furthermore,  it  should  be  so 
diverted  that  it  can  be  measured,  either  by  a  weir,  a  current  meter,  or  a  simple 
pystem  of  water  wheels  which  are  of  standard  make,  or  which  have  been  rated  as 
meters  under  working  conditions  and  so  installed  that  the  gate  openings,  the  heads 
under  which  they  work,  and  their  angular  velocities  may  be  accurately  obser\'ed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that 
the  estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration 
the  use  of  a  head,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when 
all  other  conditions  are  good,  the  cooperation  of  the  owners  or  operators  of  the 
plant  is  still  essential  if  reliable  results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of 
record  through  the  periods  of  ice  and  floods  and  the  disadvantages  of  uncertainty  of 
coefficient  to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and 
use  of  the  water. 

VelocUy  method. — The  determination  of  the  quantity  of  water  flowing  past  a  certain 
section  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity 
w  the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section. 
The  mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed, 
and  the  channel  conditions  at,  above,  and  below  the  gaging  section.  The  area  depends 
upon  the  contour  of  the  bed  and  the  fluctuations  of  the  surface.  The  two  principal 
ways  of  measuring  the  velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determin- 
ing discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  required 
degree  of  accuracy.  Their  essential  requirements  are  practically  the  same  whether 
the  velocity  is  determined  by  meters  or  floats.    They  are  located  an  far  as  possible 
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where  the  channel  is  straight  both  above  and  below  the  gaging  section;  where  there 
are  no  cross  currents,  backwater,  or  boils;  where  the  bed  of  the  stream  is  reasonably 
free  from  large  projections  of  a  permanent  character,  and  where  the  banks  are  high  and 
subject  to  overflow  only  at  flood  stages.  The  station  must  be  so  far  removed  from 
the  effects  of  tributary  streams,  dams,  or  other  artificial  obstructions  that  the  gage 
height  shall  be  an  index  of  the  discharge. 

There  are  generally  pertinent  to  a  gaging  station  certain  pennanent  or  semiperma- 
nent structures  which  are  usually  referred  to  as  "equipment.'*  These  are:  A  gage  for 
determining  the  fluctuations  of  the  water  surface,  bench  niarks  to  which  the  datum 
of  the  gage  is  referred,  permanent  marks  on  a  bridge,  or  a  tagged  line  indicating  the 
points  of  measurement,  and  where  the  current  is  swift,  some  appliance  (generally  a 
secondary  cable)  to  hold  the  meter  in  position  in  the  water.  As  a  rule,  the  stations 
are  located  at  bridges  if  the  channel  conditions  are  satisfactory,  as  from  them  the 
observations  can  more  readily  be  made  and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A 
corked  \soit\e  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the 


Fig.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

most  satisfactory  surface  floats,  and  it  is  affected  but  little  by  wind.  In  case  of  flood 
measurements  good  results  can  be  obtained  by  observing  the  velocity  of  floating 
cakes  of  ice  or  debris.  In  case  of  all  surface-float  measurements  coefficients  must  be 
used  to  reduce  the  observed  velocity  to  the  mean  velocity.  The  subsurface  and  tube 
or  rod  floats  are  intended  to  give  directly  the  mean  velocity  in  the  vertical.  Tubes 
give  excellent  results  when  the  channel  conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the 
float  to  pass  over  the  **  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In 
each  discharge  meiisurement  a  large  number  of  velocity  determinations  are  made  at 
different  points  across  the  stream,  and  from  these  observations  the  mean  velocity 
for  the  whole  section  is  determined.  This  may  be  done  by  plotting  the  mean  posi- 
tions of  the  floats  as  indicated  by  the  distances  from  the  bank  as  ordinates  and  the 
corresponding  timej§  as  abscissas.  A  curve  through  these  points  shows  the  mean 
time  of  run  at  any  point  across  the  stream,  and  the  mean  time  for  the  whole  stream 
is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by  the  width. 
The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of 
the  run  and  at  several  interme<liate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  con- 
structed that  the  impact  of  flowing  water  causeia  it  to  revolve,  and  a  device  for  record- 
ing or  indicating  the  number  of  revolutions.  The  relation  Ix^tween  the  velocity  of 
the  moving  water  and  the  revolutions  of  the  wheel  is  determined  for  each  meter. 
This  rating  is  done  by  drawing  the  meter  through  still  water  for  a  given  distance  at 
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different  speeds,  and  noting  the  number  of  revolutions  for  each  run.  From  these 
data  a  rating  table  is  prepared  which  gives  the  velocity  per  second  for  any  number 
of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be 
classed  in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups, 
as  the  Price,  and  thoee  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter 
has  been  developed  for  use  under  some  special  condition.  In  the  case  of  the  small 
Price  meter,  which  has  been  lai^ly  developed  and  has  been  extensively  used  by 
the  United  States  Geological  Survey,  an  attempt  has  been  made  to  get  an  instrument 
which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by 
wading;  and  gaging  stations  may  be  classified  in  accordance  with  such  use.  (Fig.  1 
shows  a  typical  cable  station. ) 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line 
perpendicular  to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and 
depth  are  observed  are  known  as  measuring  points,  and  are  usually  fixed  at  regular 
intervals,  varying  grom  2  to  20  feet,  dependuig  upon  the  size  and  condition  of  the 
stream.  Perpendiculars  dropped  from  the  measuring  points  divide  the  gaging  sec- 
tion into  stripe.  For  each  strip  or  pair  of  strips  the  mean  velocity,  area,  and 
discharge  are  determined  independently,  so  that  conditions  existing  in  one  part  of 
the  stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

There  are  in  general  use  three  classes  of  methods  of  measuring  velocity  with 
current  meters — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are — the  vertical  velocity- 
curve;  0.2  and  0.8  depth;  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
each  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these 
velocities  as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve 
among  the  resulting  points,  the  vertical  velocity-curve  is  developed.  This  curve 
shows  graphically  the  magnitude  and  changes  in  velocity  from  the  surface  to  the 
bottom  of  the  stream.  The  mean  velocity  in  the  vertical  is  then  obtained  by  divid- 
ing the  area  bounded  by  this  velocity  curve  and  its  axis  by  the  depth.  On  account 
of  the  length  of  time  required  to  make  a  complete  measurement  by  this  method,  its 
use  is  limited  to  th'e  determination  of  coeflScients  for  purposes  of  comparison  and  to 
meaenrements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8 
of  the  depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean 
velocity  for  that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common 
parabola  with  horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the 
depth  will  give  (closely)  the  mean  velocity  in  the  vertical.  Actual  observations 
under  a  w4de  range  of  conditions  show  that  this  second  multiple-point  method  gives 
the  mean  velocity  very  closely  for  open-water  conditions  where  the  depth  is  over  5 
feet  and  the  bed  comparatively  smooth,  and  moreover  the  indications  are  that  it  will 
hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-poiiit  method  the  meter  is  held  at  mid  depth,  at  0.5  foot  below 
the  surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by 
dividing  by  6  the  sum  of  the  top  velo<dty,  4  times  the  mid  depth  velocity,  and  the 
bottom  velocity.  This  method  may  be  modified  by  observing  at  0.2, 0.6,  and  0.8 
depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the 
thread  of  mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reduc- 
ing to  mean  velocity  has  been  detennineii. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean 
velocity  generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.     In  general  practice 
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the  thread  of  mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter 
is  held  in  a  majority  of  the  measurements.  A  lai^  number  of  vertical  velocity-curve 
measurements,  taken  on  many  streams  and  under  varying  conditions,  show  that  the 
average  coefficient  for  reducing  the  velocity  obtained  at  0.6  depth  to  mean  velocity 
is  practically  unity. 

In  the  otlier  principal  shigle-point  method  the  meter  is  held  near  the  surface, 
usually  1  foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  dis- 
turbing influences.  This  is  known  as  the  subsurface  method.  The  coefficient  for 
reducing  the  velocity  taken  at  the  subsurface  to  the  mean  has  been  found  to  be  f n>m 
0.85  to  0.05,  depending  upon  the  stage,  velocity,  and  channel  conditions.  The  higher 
the  stage  the  larger  the  coefficient.  This  method  is  specially  adapted  for  flood  meas- 
urements, or  when  the  velocity  is  so  great  that  the  meter  can  not  be  kept  at  0.6 
depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform 
speed  from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the 
number  of  revolutions  and  the  time  taken  in  the  operation.  This  method  has  the 
advantage  that  the  velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is 
well  adapted  for  measurements  under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  dis- 
charge of  a  stream,  depends  on  the  stage  of  the  river,  which  is  obeerveil  on  the  gage, 
and  on  the  general  contour  of  the  bed  of  the  stream,  which  is  determined  by  sound- 
ings. The  soundings  are  usually  taken  at  each  measuring  point  at  the  time  of  the 
discharge  measurement,  either  by  using  the  meter  and  cable,  or  by  a  special  sound- 
ing line  or  rod.  For  streams  with  permanent  beds  standard  cross  sections  are  usu- 
ally taken  during  low  water.  These  sections  serve  to  check  the  soundings  which  are 
taken  at  the  time  of  the  measurements,  and  from  them  any  change  which  may  have 
taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are  also  of  value  in 
obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as  accurate 
soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  dischai^ge  measurements  from  the  observed  velocities  and  depths 
at  various  points  of  measurement,  the  measuring  section  is  divided  into  elementary 
strips,  as  shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined 
separately  for  either  a  single  or  double  strip.  The  total  discharge  and  the  area  are 
the  sums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained  by  divid- 
ing the  total  discharge  by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diver- 
sity and  instability  of  conditions  during  the  winter  period,  and  also  to  the  lack  of 
definite  information  in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method 
now  employed  is  to  make  frequent  discharge  measurements  during  the  frozen  periods 
by  the  vertical  velocity-curve  method,  and  to  keep  an  accurate  record  of  the  condi- 
tions, such  as  the  gage  height  to  the  surface  of  the  water  as  it  rises  in  a  hole  cut  in 
the  ice,  the  thickness  and  character  of  the  ice,  etc. 

From  these  data  an  ^approximate  estimate  of  the  daily  flow  can  be  made  by  con- 
structing a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  chan- 
nels, but  considering  in  addition  to  gage  heights  and  discharge,  varying  thickness  of 
ice.  Such  data  as  are  available  in  regard  to  this  subject  are  published  in  Water- 
Supply  Paper  No.  146,  pp.  141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  upon  whether  or 
not  the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds,  the  first  step  in  computing  the  run- 
off is  the  construction  of  the  rating  table,  which  shows  the  discharge  correnponding  to 
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any  stage  of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  deter- 
mine the  amount  of  water  flowing.  The  construction  of  the  rating  table  dejiends  upon 
the  method  used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir 
formula.  The  coefficient  to  be  used  in  its  application  dej)end  upon  the  type  of  dam 
and  other  conditions  neurits  crest.  After  inserting  in  the  weir  formula  the  measured 
length  of  crest  and  assumed  coefficient,  the  discharge  in  compute<l  for  various  heads 
and  the  rating  table  con»tnicte<l. 

The  data  necessary  for  the  construction  of  it  rating  table  for  a  velocity-area  station 
are  the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of 
the  river  at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity 
of  the  current,  and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the 
ixmditions  at  and  in  the  vicinity  of  the  station  is  also  necessary. 
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Fig  2.— DiKcharge.  area,  and  mi^aii  velocity  cur>'eH  for  S<Mith  Fork  of  SkykumLMh  River  near 

Index,  Wa.sh. 

The  construction  of  the  rating  table  depends  upon  the  following  laws  of  flow  for 
open,  permanent  channels:  (1 )  The  discharge  will  remain  constant  so  long  as  the  con- 
ditions at  or  near  the  gaging  station  remain  constant.  (2)  Neglecting  the  change  of 
slope  due  to  the  rise  and  fall  of  the  stream,  the  discharge  will  be  the  same  whenever 
the  stream  is  at  a  given  stage.  (3)  The  discharge  is  a  function  of  and  increases  grad- 
ually with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements  using  gage  heights 
as  ordinates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves 
which  show  the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height. 
For  the  development  of  these  curves  there  should  be  therefore  a  sufficient  number 
oi  di.<^harge  measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2 
shows  a  typical  rating  curve  with  its  corresjionding  mean  veloiity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any 
change  in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their 
curves  are,  therefore,  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to 
the  limits  of  high  water.     It  is  always  concave  toward  the  horizontal  axis  or  on  a 
straight  line,  unless  the  banks  of  the  stream  are  overhanging. 
1RR165— 06 2 
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The  form  of  the  mean- velocity  curve  depends  chiefly  upon  the  surface  slope,  the 
roughness  of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the 
principal  factor.  In  accordance  with  the  relative  change  of  these  factors  the  curve 
may  be  either  a  straight  line,  convex  or  concave  toward  either  axis,  or  a  combina- 
tion of  the  three.  From  a  careful  study  of  the  conditions  at  any  gaging  station,  the 
form  which  the  vertical  velocity-curve  will  take  can  be  predicted,  and  it  may  be 
extended  with  reasonable  certainty  to  stages  beyond  the  limits  of  actual  measure- 
ments. Its  principal  use  is  in  connection  with  the  area  curve  in  locating  errors  in 
discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which 
are  studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the 
time  of  each  measurement.  The  curve  may,  however,  best  be  located  between  and 
beyond  the  measurements  by  means  of  curves  of  area  and  mean  velocity.  This  curve 
under  normal  conditions  is  concave  toward  the  horizontal  axis  and  is  generally  para- 
bolic in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth 
on  the  gage  is  taken  from  the  curve.  The  differences  between  successive  discharges 
are  then  taken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant 
or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  diffi- 
cult problem.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom 
exists  on  streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of 
velocity-area  stations  frequent  discharge  measurements  must  be  made  if  the  estimates 
are  to  be  other  than  rough  approximations.  For  stations  with  beds  which  shift  slowly 
or  are  materially  changed  only  during  floods,  rating  tables  can  be  prepared  for 
periods  between  such  changes,  and  satisfactory  results  obtained  with  a  limited  num- 
ber of  measurements,  provided  that  some  of  them  are  taken  soon  after  the  changte 
occurs.  For  streams  with  continually  shifting  beds,  such  as  the  Colorado  and  Rio 
Grande,  discharge  measurements  should  be  made  every  two  or  three  days,  and  the 
discharges  for  intervening  days  obtained  either  by  interpolation  modified  by  gage 
height  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the 
Nineteenth  Annual  Report,  Part  IV,  page  323,  and  in  the  Engineering  News  of  April 
21,  1904.  This  method,  or  a  graphical  application  of  it,  is  also  much  used  in  esti- 
mating flow  at  stations  where  the  bed  shifts  but  slowly. 
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DESCRIPTION  0¥  BASIN. 

St  John  River  drains  the  lai^st  basin  between  St.  Lawrence  River  on  the  north 
and  Sosquehanna  River  on  the  south.  Its  total  drainage  area  is  stated  by  Wells  «  to  be 
2t),000  square  miles,  of  which  approximately  7,500  square  miles  lie  in  Maine,  its 
basin  occapying  the  whole  northern  portion  of  the  State.  The  extreme  headwaters 
lie  in  the  mountainous  region  between  Maine  and  Canada,  at  elevations  of  1,500  and 
2,000  feet;  thence  its  waters  flow  at  first  generally  northeastward  through  Maine, 
From  the  point  of  junction  of  the  northwest  and  southwest  branches,  where  the 
river  fixat  takes  its  name,  to  its  junction  with  St.  Francis  River,  a  distance  of  90 
miles,  its  course  lies  wholly  in  Maine,  though  a  portion  of  the  tributary  "area  lies  in 
Canada.  In  this  distance  Alleguash  River  is  the  only  tributary  of  importance. 
Wells  estimates  the  average  slope  in  the  90  miles  to  be  1.6  feet  per  mile.  From  its 
junction  with  St.  Francis  River  the  St.  John  forma  the  northern  boundary  of  Maine 
for  70  miles.  Within  this  distance  the  slope  is  slightly  greater  than  above,  having 
been  estimated  at  2.7  feet  per  mile,  while  the  volume  is  considerably  augmented  by 
two  important  tributaries — Fish  River  from  the  south  and  Madawaska  River  from 
the  north.  At  the  point  where  it  leaves  the  State  line  the  river  has  an  elevation  of 
aljout  420  feet  above  sea  level  and  drains  an  area  of  8,765  8<iuare  miles,  of  which 


a  Wells,  Walter,  The  water  power  of  Maine,  1869. 
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4,670  square  miles  are  in  Maine  and  4,095  square  miles  in  Canada.  Beyond  this 
point  it  receives  the  waters  of  Aroostook  and  Meduxnekeag  rivers,  the  basins  of 
which  are  almost  entirely  in  Maine,  besides  several  smaller  tributaries  having  their 
sources,  and  in  some  cases  a  large  portion  of  their  drainage  basins  in  the  same  State. 

The  underlying  rock  is  generally  deep  and  either  calcareous  or  clay  slate.  The 
basin  is  well  forested  ;  large  areas  have  never  been  touched  by  the  ax,  while  other 
portions  have  been  luml>ered  for  pine  only.  Probably  85  to  90  per  cent  of  the 
whole  baain  tributary  to  the  river  at  the  eastern  boundary  of  Maine  is  in  forest. 

According  to  Wells,  the  ponds  and  lakes  in  this  basin  in  Maine  aggregate  a  total 
surface  area  of  314  square  miles.  Of  this  water  surface  120  square  miles,  or  38  per 
cent,  are  tributary  to  Alleguash  River  (36  square  miles  of  which  have  been  diverted 
to  Penobscot  River) ;  60  square  miles,  or  19  per  cent,  are  tributary  to  Aroostook 
River.;  and  80  square  miles,  or  25  per  cent,  are  tributary  to  Fish  River.  At  the  out- 
lets of  several  of  these  lakes  dams  have  been  built  which  store  water  to  be  used  in 
transporting  logs. 

Prior  to  1845  a  canal  was  cut  from  Telos  Lake,  in  the  Alleguash  basin,  to  Webster 
Lake,  in  the  Penobscot  basin,  and  a  dam  was  constructed  between  Chamberlain  and 
Eagle  lakes.  Thus,  by  means  of  these  artificial  structures,  Chamberlain  Lake,  with 
its  drainage  basin  of  270  square  miles,  was  matle  tributary  to  the  Penobscot  This 
diversion  of  St.  John  water  is  still  continued.  During  the  log-driving  season,  which 
varies  considerably  in  its  duration,  nearly  all  of  the  run-off  from  this  area  is  throws 
to  the  Penobscot,  while  during  the  remainder  of  the  year  the  gates  in  the  dam  at 
Chamberlain  I^ake  are  opened  and  water  is  allowed  to  flow  both  ways.  On  ac<;ount 
of  the  fact  that  the  gates  in  the  dam  at  the  outlet  of  Chamberlain  Lake  are  about  2 
feet  lower  than  those  in  the  dam  at  Telos  Lake,  the  flow  from  this  basin  to  the  St. 
John  is  greater  than  that  to  the  Penol)scot  when  the  gates  in  both  are  open.  As  tht» 
surface  of  the  lake  is  lowered  the  proportion  flowing  to  the  St.  John  increases  until 
at  extreme  low  water  none  flows  to  the  Penobscot. 

Both  the  upper  St.  John  and  Alleguash  rivers  are  generally  inat^cessible.  The 
middle  portion,  forming  the  northern  boundary  of  the  State,  may  be  reached  on  the 
Canadian  side  at  any  point  by  the  Temiscouata  Railway,  or  in  Maine  at  Fort  Kent 
and  Van  Buren  by  the  Bangor  and  Aroostook  Railroad,  while  the  basins  of  Fish  and 
Aroostook  rivers  are  rendered  easily  accessible  by  means  of  the  latter  road.  The 
drainage  areas  of  the  stream  and  its  principal  tributaries  are  as  follows  : 

Drainage  areas  of  St.  John  River  and  jfrincipal  lrih\tiarie». 


River.  Locality.  Aren. 


St.  John  . 
Do... 


Below  Alleguash I  4,320 

Fort  Kent  gaging  station 5, 2Si) 

1,500 
Fish do •  910 


St.  Francis Mouth  . 

Madawiuika do. . 

Tobique do. . 

Alleguash do. . 


Do Wallagra.«s»  gaging  .st^ition  . . . 

Aroost«K)k \  Mouth 

Do I  Fort  Fairfield  gaging  station . 

Meduxnekeag Mouth 


890 

2,230 
520 


ST.  JOHN   BIVER   DRAINAGE   BASIN. 
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ST.  JOHN  UIVER  AT  FOKT  KENT,  ME. 

This  Btation  waa  establisheil  October  13,  19a5,  by  F.  E.  Pressey.  It  is  located  at 
the  footbridge  which  crosses  the  St.  John  near  Fort  Kent  post-office,  a  short  distance 
above  the  point  where  Fish  River  enters  the  St.  John.  The  drainage  area  at  this 
point  18  5,280  square  miles. 

The  channel  is  straight  for  about  1,000  feet,  both  up  and  down  stream.  The  bed 
is  of  gravel,  rocky  and  permanent  Both  banks  are  high,  rocky,  cleared,  and  not 
subject  to  overflow,  except  in  extreme  freshets.  There  are  from  one  to  four  chan- 
nels, depending  on  the  stage  of  the  river,  and  the  river  at  ordinary  stage  is  about 
500  feet  wide.  The  flow  of  the  river  at  this  point  is  entirely  free,  and  there  are  no 
dams  in  this  region.  About  50  miles  downstream  are  the  Grand  Falls,  an  important 
undeveloped  water  power. 

Measarements  of  flow  will  probably  be  made  from  the  upstream  side  of  the  foot- 
bridge, to  which  the  gage  is  attached.  The  initial  point  for  soundings  will  proba- 
bly be  the  river  edge  of  the  left  abutment. 

The  gage  is  an  inclined  staff  22  feet  long,  in  two  sections,  attached  to  the  concrete 
pier  nearet^t  the  New  Brunswick  shore  of  the  river.  The  lower  part  of  the  gage  is 
placed  in  :\  groove  in  the  side  of  the  pier.  The  upper  part  is  fastened  to  the  down- 
stream end  of  the  same  pier.  The  gage  is  read  by  A.  J.  Long.  It  is  referred  to 
bench  marks  as  follows:  (1 )  Copper  bolt  in  bowlder  on  right  bank,  about  250  feet 
below  the  bridge;  elevation,  12.99  feet.  (2)  Top  of  igneous  rock  on  right  bank 
about  200  feet  below  the  bridge,  marked  **  B.  M.  -2  ";  elevation,  12.64  feet.  Eleva- 
tions refer  to  datum  of  the  gage. 

Discharge  m^aguremerU  of  St.  John  River  at  Fort  Kent,  Me.,  in  1905. 


Date. 


OLl3«t  . 


Hydrog'rapher. 


F.  E.  Preney. 


*"'»>•    ^n. 

Mean 
velocity. 

QHge 
height. 

Ret. 
280 

Square 
885 

Feet  per 
second. 

1.71 

FeH. 
2.66 

Dis- 
charge. 

Second- 
fffi. 

660 


a  Measured  partly  from  a  boat  and  partly  by  wading. 
FISH  RIVER  AT  WALLAGRASS,  ME. 

Fish  River  enters  the  St.  John  from  the  south  at  Fort  Kent.  It  has  a  total  drain- 
age area  of  910  square  miles,  all  of  which  lies  in  Maine  and  80  square  miles  of  which 
are  water  surface.  The  basin  is  very  generally  wooded,  probably  75  or  80  per  cent 
of  its  area  being  still  in  forest.  Of  the  several  available  power  sites  one  only  is  par- 
tially developed  and  used  for  the  manufacture  of  lumber.  The  underlying  rock  is 
shale  or  slate,  and  in  general  is  well  covered  by  soil. 

The  gaging  station  at  Wallagrass  was  established  July  29,  1903,  by  N.  C.  Grover. 
It  is  located  just  below  the  outlet  of  Wallagrass  Brook. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  cable,  and  is  about 
100  feet  wide.  The  bed  is  permanent  and  of  gravel.  The  depth  increases  gradually 
from  either  bank  to  a  maximum  at  low  water  of  3.5  feet  near  the  center.  The  current 
at  the  measuring  section  is  generally  strong.  The  banks  are  high  and  are  not  liable 
to  overflow. 

Discharge  measurements  are  made  from  a  cable  or  by  wading  at  low  stages  of  the 
river. 

A  standard  chain  gage,  which  is  read  once  each  day  by  Vital  E.  Michaud,  is 
attached  to  trees  on  the  bank  about  1,500  feet  upstream  from  the  cable.     The  length 
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of  the  chain  is  39.75  feet.  The  j?age  is  referred  to  bench  marks  as  follows:  (1)  Cop- 
per bolt  in  ledge  600  feet  downstream  from  gage;  elevation,  11.73  feet.  (2)  Nail 
driven  into  blazed  birch  tree  5  feet  upstream  from  gage;  elevation,  11.91  feet.  Ele 
vations  refer  to  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  97,  pp  16-17;  124,  pp  21-22. 
Di.<4charge:  97,  p  17;  124,  p  22. 
(Jage  heights:  97,  p  17;  124,  p  23. 

Discharge  measnremerUs  of  Fish  River  at  Wailagrass^  Me,,  in  1906. 


Date. 


Hydrographer. 


May  18 '  Barrows  and  Pre«ey . 

June  29 K.  ('.  Murphy 

August  30 F.  K.  Presscy 

October  10 do 


Width. 
Fftt. 

Area  of       Mean 
section,    velocity. 

Ga^e 
height. 

Dis- 
chaige. 

Souare   i  Feet  per 
jeet.         second. 

FeH. 

Second- 
/eft 

155 

940            2.92 

7.84 

2,740 

146 

540            1.80 

4.83 

970 

92 

168              .50 

2.00 

M 

90 

152  1            .32 

1.74 

48 

Daily  gage  hi'igJUj  in  feet,  of  Fish  River  at  Wallagmss,  Me.,  for  I90o. 


1. 
2.' 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
U. 
14. 
15. 
16. 
17. 
IH. 
19. 
•JO. 


Day. 


Jan. 


3.5 


Feb. 


Mar.  I  Apr.     May. 


I 


3.8  I 


8.7  1 


22 

1 

1 
3.9 

23 

24 

1 1 

! 

3.7  ' 

25 

...         3.4  1 

1 

26 ' ' 

27 '     .   .     !.             ' 

28 1 

29 

' 

1 

3.0 

30 

1 

31 

3.9    . 

1 

L. 

1 

5.8  ; 


6.9 

7.0  I 

7.1  • 

7.0  I 
7.0 

7.1  I 
7.1  1 
7.1' 
7.0  I 
7.0 
6.8 

6.8  i 
7.0 

6.9  , 
7.0  ' 


2.8  I      7.4 

'      7.5 

'      7.5 

I      7.8 

4.1  !      7.8 

8.3 

,      8.2 

8.1 

S.O 

7.9 

8.0 

8.0 

7.9 

7.8 

7.8 

8.0  I 

7.9  I 

7.8  j 

7.4  I 

7.4 

7.5 

7.6 

8.3  j 
8.0  I 
7.8 

7.4  I 
7.4 
7.3 

7.r? 

7.1 


June. 


July.     Aug.    Sept. 


5.6 


5.7 
5.6  \ 
5.6  " 
5.5  I 
5.3  I 
5.2 
5.1' 
5.0 
4.8 
4.S 


4.7 
4.7 
4.7 


I 


4.7 


3.8 
3.7 


3.5  ' 
3.4 


3.3 
3.1 


3.1 
3.0 

2.8 


7.0 

6.8 

6.8 

6.7 

6.5 

6.3 

6.3 

6.0 

6.0 

6.8 

5.9 

6.0 

6.2 

6.2 

6.2 

.5.8  1 

5.4  I 

5.4  j 

5.6  I      3.5  I      2. 


1.9 
1.9 


Oct.      Nov. 


2.0 


I 


2.6  I 
2.6 


2.0 
2.0 


4.6 

4.5    ' 

2.0 
4.3  1 2.0 

-     -'I 

4.2         2.6  ,      2.0 
4.0 

2.5  '      1.8 

2.4 


2.0 

1.8  I 


1.8!. 


1.8 


1.7 
1.7  I 


2.3 


1.8  I 


1.8  : 


1-^ 
1.9 


1.8  ■ 
1.8 


2.2  j       1.9 
1.9 


1.8' 


2.2  I 
2.2 


2.1 
2.0 
2.0 


1.9 
1.9 


1.9 
1.9 


1.8 
1.8 


1.8 
1.8 


1.8 
1.8 


2.0 


2.0  I  2.0  I  2.0 
2.0 
2.0 


2.0 
2.0 


Dec. 


2.0 
2.0 


2.1 
2.1 


.1      2.1 


2.1 
2.1 


2.2 


2.2 


2.6 
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Ihily  geige  height^  infeet^  of  Fish  River  at  WallagrasSt  Me,  ^  far  1905 — Continued. 

Note.— River  frozen  January  1  to  March  23  and  November  14  to  December  31.  For  this  period  the 
readingn  were  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice.  The  following  comparative  read- 
ings were  taken: 


Date. 


January  4 . . 
January  12.. 
January  18., 
January  25. 
January  31.. 
Februarys. 
February  15 
February  22 
March  1 


Water 
surface. 


Top  of 
ice. 


Thick- 
ness of 
ice. 


Feet. 


8.5 
8.5 
8.5 
8.4 
3.9 
3.8 
8.9 
3.9 
3.8 


FM. 
3.8 
8.7 
3.7 
3.9 


f^L 


4.1 
4.0 
8.9 


!1 


1.8 
1.3 
1.4 
1.0 


Date. 


Water       1t,pof   ^  JWckj 


I  surface. 


ice. 


ice. 


March  9 

March  14.... 
November  14 
November  28 
December  5.. 
December  16. 
December  23. 
December  26. 


Feci. 
3.9 
8.7 
2.0 
2.2 
2.5 
2.7 
2.8 
2.6 


FeH. 

Fret. 

3.9 

0.2 

3.8 

.4 

.2 

2.2 

.1 

2.5 

.1 

2.7 

.1 

2.8 

.1 

2.6 

.4 

alee  thin. 

Nation  rating  table  for  Fi$h  River  at  WaUagrass,  Me.,  from  July  29,  190S,  to  December 

31,  1905, 


Gage 
height. 

Discharge. ' 

Gage 
heght. 

Discharge. 
Seeondfeet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

1     Gage 
height. 

Feet. 

Discharge. 

Ftet. 

Second/eet.^ 

Fed, 

Second-feet. 

1          1.70 

47 

8.40 

429 

5.20 

1,167 

8.40 

3,174 

1.80 

59 

3.50 

462 

5.40 

1,268 

8.60 

3,828 

1.90 

72 

8.60 

496 

5.60 

1,372 

8.80 

8,487 

2.00 

86 

3.70 

531 

5.80 

1,479 

9.00 

8,660 

2.10 

102 

3.80 

567 

6.00 

1,590 

9.20 

8,817 

2.20 

120 

8.90 

604 

6.20 

1,705 

9.40 

3,988 

2.30 

139 

4.00 

642 

6.40 

1,824 

9.60 

4,162 

2.40 

159 

4.10 

681 

6.60 

1,946 

9.80 

4,339 

2.50 

180 

4.20 

721 

6.80 

2,071 

10.00 

4,520 

2.60 

208 

4.30 

762 

7.00 

2,200 

10.50 

4,998 

2.70 

227 

4.40 

803 

7.20 

2,881 

11.00 

5,490 

2.80 

252 

4.50 

845 

7.40 

2,464 

11.50 

6.000 

2.90 

279 

4.60 

888 

7.60 

2,599 

!        12.00 

6,560 

3.00 

307 

4.70 

932 

7.80 

2,738 

1        12.60 

7,100 

8.10 

386 

4.80 

977 

8.00 

2,880 

13.00 

7.650 

3.20 

866 

4.90 

1,023 

8.20 

3,025 

13.50 

8,280 

8.30 

«. 

5.00 

1,070 

NoTK. — The  above  table  is  applicable  onlv  for  open-channel  condition.s.    It  is  based  on  17  discharge 
measurements  made  during  1908-1905.     It  is  well  defined  throughout. 
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FMimaied  monthly  discharge  of  Fish  Hirer  at  Wallagrass,  Me.,  for  1903-1905. 
[Drainage  area,  890  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


1903. 

August 

September 

October 

November  1-29 

1904. 

May 

June 

July 

August 

September 

October , 

November 

1905. 

April  16-30 

May 

June 

July 

AugUKt 

September 

October 

November  1-13 


279 

8,370 
3,902 
1,070 
496 
1,268 
1,824 
1,070 

2,265 

3,099 

2,200 

932 

252 

86 

86 

86 


Minimnm. 


366 
139 
86 
102 

3,817 
1,023 
531 
366 
366 
1,070 
496 

2,071 

2,265 

977 

262 

79 

59 

47 

72 


Mean. 


Run -off. 


Second-feet 

per  square 

mile. 


I 


484 
242 
93.6 
204 

6,360 

2,045 

742 


1,513 
727 

2, 151 
2,761 
1,514 
597 
158 
74.3 
62.8 
84.9 


0.544 
.272 
.105 
.229 

7.15 

2.30 
.834 
.440 

1.01 

1.70 
.817 

2.42 

3.10 

1.70 
.671 
.178 
.063 
.071  j 
.095 


Depth  in 
inches. 


0.627 
.304 
.121 
.247 

8.24 

2.57 

.962 

.507 

1.13 

1.96 

.912 

i.s:> 

3.58 

1.90 

.774 

.•205 

.am 

.«J2 
.W6 


NoTK.— Ice  conditions  November  30  to  December  31, 1903,  and  during  December,  1904.  No  efstimate 
made  from  February  14  to  April  30. 1904,  on  account  of  probable  ice  conditions.  Discharge  for  1905 
interpolated  on  days  when  gage  was  not  read.    See  table  of  gage  heights. 


AROOSTOOK  RIVER  AT  FORT  FAIRFIELD,  ME. 

Aroostook  River  enters  the  St.  John  from  the  west  near  Aroostook  Junction,  in 
the  Province  of  New  Brunswick.  It  has  a  total  drainage  area  of  2,350  square  miles, 
of  which  2,320  square  miles  lie  in  Maine.  Probably  80  per  cent  of  the  whole  basin 
is  in  forest.  The  underlying  rock  is  usually  slate.  Lake  storage  is  used  for  driving 
logs  only.  Water  power  is  used  in  Presque  Isle.  The  principal  falls  on  the  river, 
known  as  Aroostook  Falls,  lie  in  Canada. 

The  gaging  station  was  established  July  31,  1903,  by  N.  C.  (irover.  It  is  locatetl 
at  the  steel  highway  bridge  in  the  village  of  Fort  Fairfield. 

The  channel  is  straight  for  at  least  1,000  feet  above  and  below  the  station,  aiid  is 
alx)ut  350  feet  wide,  broken  by  three  piers.  The  bed  is  of  gravel  and  jDermanent, 
The  banks  are  high  and  not  liable  to  overflow.  The  current  is  medium  at  low  water 
and  swift  at  high  water. 

Discharge  measurements  at  all  ordinary  stages  are  made  from  the  bridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  on  the  right  bank  at  the 
lower  end  of  the  inclined  end  post  of  the  downstream  truss.  At  low  w'ater  discharge 
measurements  are  made  by  wading  at  a  section  a  short  distance  below  the  bridge. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  F.  E.  Petersen,  is  attached 
to  tlie  steel  webbing  of  the  upstream  truss  of  the  bridge.  The  length  of  the  chain  is 
27.r)l  feet.  The  gage  is  referred  to  Ijench  marks  as  follows:  (1)  Northwest  corner 
of  south  abutment;  elevation,  22.43  feet.  (2)  Marked  point  on  connection  plate 
near  gage;  elevation,  23.00  feet.     P^levations  refer  to  the  datum  of  the  gage. 
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Information  in  r^<ard  to  this  station  is  contained  in  the  following  Water-Supply 
Plapers  of  the  United  States  (veologioal  Survey: 

Description:  97,  pp  17-18;  124.  pp  ta-24. 
DincharKc:  97,  p  18;  124,  p  24. 
Diachanrc,  monthly:  124,  pp  26. 
iiage  heighU:  97.  p  18;  124.  pp  24-25. 
Rating  Ubie:  124,  pp  25. 

IHseharge  meamirementjiof.Aroostork  Hirer  at  Fort  Fairfieldy  3f(R.,  in  1905. 


I>iite. 


Hydrographer. 


Width. 


Area  of 
section. 


!     Mean    { 
velocity.  ■ 


Gage 
height. 


DlH- 

char^e. 


May  15 

June  27 

.\ugust24... 
October  16 ««. 


Barrows  and  Preniey. 

E.  C.  Murphy 

F.  E.  Pressey 

do 


FeeL 
397 
901 
241 
187 


I 
Sq.  feet.    Pt.pertec' 

1,660  3.67  j 

750  2.07  ; 


355 
224 


.49  . 

.52  j 


Feei. 
6.67 
4.30 
3.10 
2.96 


.Jrrt. 

6.090 

1,550 

175 

117 


(1  By  wading  about  900  feet  bc*low  gage. 
Daily  gage  height,  infeety  of  Arootttook  River  at  Fort  Fairfield^  ^fe^Jirr  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

6.86 
5.7 

1 

1 

1 

1 

1 

zr::::::':T:::::. 

6.65 

6.6 

5.65 

4..::::::::::j:.;..:. 

4.4 

4.6 

1 

5           i 

6 1 

1 

6.6 

6.3 

6.15 

4.96 

4.65 

4.6 

4.6 

4.1 

1 

8 

9 ' 

10 1 

11 

4.4 



4.6 

12 

13 ^... 

' 

4.8 

14 

4.3 

■  "T- 

5.05 

15  . 

5  2 

16 

5.15 

17 

4.7 

1 

4  96 

\^^ 

4.3 

r*- ■ 

4  75 

19 

1 

4.8 

20 

4.4 



4.7 

1 

4.9 

21 

1 

5.05 

22 

' 

5.05 

23 ' 

! 

4.95 

24 1 = 

1 

4.75 

25 

4.4 

4.55 

26 

1 

4.5 

27 

"*:< 

4.8 
6.1 
5.9 

1 

4.4 

28 

1  '   ■ 

4.4 

29 

' 

4.25 

30 

■ 

4.2 

31 

I 

4.2 

4.2 

4.3     , 

4.36  I 

4.3    ' 

4.26 

4.2 

4.06  ' 

3.7 

8.85  i 

3.8    I 

3.75  j 

3.65 

3.65  ' 

3.6 

3.55 

3.6 

3.6 

3.55 

3.55 

3.6 

3.5 

3.6 

3.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

3.5 


3.5 

3.5 

8.5 

3.46 

3.36 

3.3 

3.26 

3.3 

3.2 

3.3 

3.3 

3.3 

3.3 

3.4 

3.35 

3.3 

3.3 

8.3 

3.3 

3.3 

3.3 

3.25 

3.2 

3.15 

3.0 

3.1 

3.0 

3. 05 

3.1 

3.1 

3.0) 


I 
Sept.     Oct.   ,  Nov. 


3.06 

3.1 

8.1 

8.0 

3.15 

3.2 

3. 15 

3.05 

8.1 

8.1 

3.0 

3.0 

3.1 

3.05 

3.0 

3.0 

3.0 

3.1 

3.1 

3. 15 

3.15 

3.2 

3.2 

3.1 

3.1 

3.15 

3.1 

3.2 

3.2 

3.15 


3.1 

8.1 

3.16 

3.1 

3.1 

3.1 

3.05 

3.0 

3.0 

3.0 

8.0 

3.05 

3.0 

3.0 

8.0 

3.0 

3.0 

8.1 

3.0 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.0 

3.1 

3.1 

3.1 

3.1 


3.1 

3.15 

8.3 

3.65 

8.85 

8.6 

8.46 

3.3 

3.3 

8.4 

3.4 

3.4 

3.4 

3.4 

3.35 

3.4 

3.4 

8.4 

3.4 

3.35 

3.45 

3.4 

3.4 

3.4 

3.4 

3.4 

3.4 

3.1 

3.4 

3.4 


iy<dc. 


3.6 


3.5 


8.7 


3.6 


Nf/TB. — River  was  frozen  January  1  ftalxnit  April  1  and  December  1-31 
and  below  bndge  Novemtier  21-30.  During  frozen  period  the  readings 
water  in  a  bole  cut  in  the  ice. 


.    Riv 

were 


or  frozen  over  above 
to  the  surface  of  the 
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The  following  comparative  readings  were  taken: 


Date. 


January?... 
January  14. . 
January  21.. 
Ja;iuary28.. 
February  4  . 
February  11 
February  18 
February  26 

March  4 

March  11 . . . 
March  17... 
March  20... 
March  27... 
March  28... 
March  29 ... . 
December  9. 
December  16 
December  28, 
December  31 


Water 
surface. 

Top  of 
ice. 

Thick 

new  of 

ice. 

fyet. 

Feet. 

F\ret. 

4.1 

4.8 

1.3 

4.8 

4.4 

1.5 

4.4 

4.5 

1.6 

4.4 

4.6 

2.0 

4.4 

4.7 

2.1 

4.4 

4.6 

2.1 

4.3 

4.6 

2.2 

4.4 

4.6 

2-4 

4.6 

4.5 

2.2 

4.5 

4.7 

2.1 

4.7 

4.9 

(«> 

4.7 

4.8 

4.8 

4.8 

6.1 

5.4 

(«) 

5.9 

6.3 

(«) 

3.6 

8.8 

.6 

8.6 

8.7 

.85 

3.7 

3.7 

1.0 

3.6 

1  1 

a  Ice  unsafe. 


Station  rating  table  for  ArooMook  River  at  Fort  Fairfield^  Me.,  from  January  1  to 

December  SI,  1905. 


Gage 
height. 

F^et. 

DL«harge. 

_ 

Second-fea. 

Gage 
height. 

■     Ffet. 

1  Discharge. 

!  height. 
Fset. 

Discharge. 
Second-fed. 

Gage 
height. 

Fret. 

Dbicharge. 
Second-feet. 

Second-feet. 

2.90 

95 

,       4.60 

1,984 

6.30 

6,275 

9.00 

12,600 

3.00 

130 

1       4.70 

2,160 

6.40 

5,495 

9.20 

13.240 

8.10 

180 

1        4.80 

1         2.320 

6.50 

6,715 

1        9.40 

13,900 

8.20 

240    1 

1        4.90 

2,494 

6.60 

5,940 

^        9.60 

14.66C 

8.30 

310    1 

6.00 

2,672 

6.70 

6,165 

9.80 

1.5,230 

8.40 

890 

5.10 

{          2,854 

6.80 

6,395 

10.00 

1.5,910 

3.60 

480    1 

5.20 

3,040 

6.90 

6,630 

10.20 

16,600 

3.60 

680 

6.30 

3,230 

7.00 

6,866 

10.40 

17,300 

3.70 

690 

6.40 

8,423 

7.20 

7,345 

10.60 

18,000 

8.80 

810 

6.50 

i         3.619 

7.40 

7,840 

1      10.80 

18,700 

3.90 

940 

6.60 

!         3,818 

7.60 

8,360 

11.00 

19.400 

4.00 

1,075 

5.70 

4.019 

7.80 

8,910 

11.50 

21,200 

4.10 

1,215 

6.80 

4,222 

8.00 

9,500 

12.00 

23,000 

4.20 

1,360 

5.90 

4.427 

8.20 

10,100 

12.50 

24,850 

4.30 

1,510 

6.00 

4,636 

8.40 

10, 710 

13.00 

26,700 

4.40 

1,664 

6.10 

4,846 

8.60 

11,330 

j      13.60 

28,600 

.ao 

1.822 

6.20 

5,060 

8.80 

11,960 

I 

Note.— The  above  table  is  apnlicable  only  for  open-channel  conditions,  It  is  based  on  fifteen  dis- 
charge measurements  made  during  1903-1905.  It  in  well  defined  throughout,  and  is  the  same  cu*  ihf 
1904  curve  above  6  feet.  The  1908^  rating  table  ai  published  was  very  much  in  error  below  3.4  fet't. 
The  above  table  is  considered  to  give  reasonably  close  results  for  low-water  stages. 
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Estimated  maiUhlij  discharge  of  Arooitook  River  ai  Fort  Fnirfieldy  Me.,  for  1905. 
[Drainage  area.  2,230  square  miles.] 

Discharge  in  woond-feet.  Run-off 


Month.  !  Second-feet !  t»„^#k  i« 

M.«„.   ,  per  «uare    D^PJl'J" 


.  Maximum. 

1 

Minimum. 

4.324 

1.3fiO 

'           1.587 

435 

480 

130 

240 

180 

210 

130 

875 

180 

I 


mile. 


June 4.324  l.SflO  ,  2,644  1.18    |  1.32 

July '  l..^^  435  I           785                 .352  .406 

August 480  130,            291                  .130  .150 

September.. 240  130  '           184  j              .083  |  .098 

October 210  130              162                 .073  '  .084 

Xovemberi 875  180             390                .175  .196 


a  Estimates  November  21-80  only  approximate  owing  to  ice  above  and  below  the  gage. 

ST.  CROIX  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OP  BASIN. 

St  Croix  River  is  formed  by  two  branches;  one,  known  as  the  upper  St.  Croix  or 
Chiputneticook  River,  is  the  outlet  of  Schoodic  I^kes,  the  other,  Kennebasis  River, 
is  the  outlet  of  the  western  lakes  of  the  area,  known  as  Kennebasis  Lakes.  The 
upper  St  Croix,  with  its  tributary  lakes,  forms  nearly  half  of  the  eastern  boundary 
of  Maine,  separating  that  State  from  New  Brunswick.  The  total  drainage  area  of  the 
main  stream  is  about  1,630  square  miles,  of  M'hich  920  s(|uare  miles  are  tributary  to 
the  great  reservoir  systems  controlled  by  dams  at  Vanceboro  and  Princeton.  The 
length  of  the  stream  from  the  headwaters  to  the  mouth  is  100  miles.  The  basin  is, 
in  general,  lower  than  that  of  any  of  the  larger  streams  of  the  State  flowing  into  the 
Atlantic,  its  headwaters  having  an  elevation  of  about  540  feet  The  fall  from  Chiput- 
neticook (the  lower  of  the  Schootiic  Lakes)  to  tide  water,  a  distance  of  54  miles,  is, 
however,  382  feet,  or  7  feet  to  the  mile.  At  a  numl)er  of  places,  where  falls  and 
rapids  occur,  water  power  has  been  or  can  easily  be  developed. 

The  lake  surface  of  the  upi)er  St.  Croix  is  approximately  50  square  miles  and  that 
of  West  Branch  70  square  miles  in  area,  taking  into  account  only  the  principal  lakes 
and  ponds.  Indeed,  above  Vanceboro  and  Princeton,  each  branch  of  the  river  is 
Himply  a  succession  of  lakes  to  almost  the  extreme  headwaters.  Wells  estimated  the 
total  lake  surface  of  the  St.  Croix  as  not  less  than  150  s(iuare  miles,  or  nearly  one- 
tenth  of  the  total  basin.  The  drainage  area  at  various  points  on  the  river  is  given  in 
the  following  table: 

Drainage  area  of  St.  Croix  River. 
Main  river:  Square  miles. 

Vanceboro  dam,  foot  of  the  Schoodic  Lakes 420 

Uttle  Falls 500 

Immediately  above  mouth  of  West  Branch 690 

Immediately  below  mouth  of  West  Branch 1, 360 

Spragues  Falls 1,390 

At  gaging  station  below  Spragues  Falls 1, 420 

Calais,  lower  dam 1, 530 

3fouth  of  river,  eastern  border  of  town  of  Calais 1, 630 

West  Branch: 

Princeton  dam 500 

Confluence  with  main  river 670 

A  large  proportion  of  the  drainage  basin  is  still  covered  with  timber,  and  above 
Vanceboro  and  Princeton  the  region  is  for  the  most  part  wild  and  inaccessible.  The 
greater  part  of  the  timber  land  in  this  region  is  controlled  by  sawmill  owners  at 
Calais  and  St.  Stephen.  In  1898  the  amount  of  lumber  sawed  annually  had  decreasetl 
from  about  100  million  feet  to  25  million  feet,  and  since  then  the  number  of  saw- 
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mills  has  been  greatly  reduced.  In  1901  the  lumlier  sawed  amounted  to  28  million 
feet,  showing  that  the  rate  of  cutting  has  remained  nearly  constant  during  the  last 
few  years.  There  are  on  this  stream  favorable  locations  for  paper  and  pulp  mills, 
and  during  the  present  season  the  St.  Croix  Paper  Company  is  developing  the 
Spragues  Falls  privilege,  where  a  6,000-hor8epower  installation  of  wheels  is  being 
made  to  utilisse  a  head  of  from  40  to  44  feet. 

ST.  CROIX  RIVER  AT  SPRAGITES  FALLS,  NEAR  BARING,  ME. 

This  station  was  established  December  4,  1902,  by  F.'  E.  Pressey,  and  has  been 
located  until  the  present  season  a  short  distance  above  Spragues  Falls,  near  Baring. 
A  chain  gage  was  attached  to  the  lower  guard  timber  of  the  Washington  Oounly 
Railway  bridge.  Measurements  of  flow  w^ere  made  from  a  car  suspended  from  a 
cable  about  one-half  mile  above  the  bridge. 

June  8, 1905,  this  gaging  station  was  moved  about  H  miles  downstream  on  account 
of  the  building  of  a  paper  mill  and  dam  at  Spragues  Falls,  w^hich  will  cause  back- 
water effect  for  several  miles.  The  drainage  area  at  the  new  location  is  1,420  square 
miles. 

The  (channel  is  straight  for  1,000  feet  above  and  500  feet  below  the  cable,  aifd  has 
an  unbroken  width  of  about  290  feet  at  ordinary  stages.  The  bed  of  the  stream  is  of 
gravel  and  rocks.  The  right  bank  is  high  and  steep;  the  left  bank  is  of  medium 
height  and  may  overflow  at  very  high  water.  The  current  is  strong  at  high  stages 
and  well  sustained  at  low  water.  The  nearest  dam  downstream  is  at  Baring,  a  dis- 
tance of  about  4  miles. 

Discharge  measurements  are  made  by  means  of  a  cable  and  car. 

A  vertical  staff  gage  5^  feet  long  is  attached  to  a  laige  bowlder  on  the  left  bank 
about  1  mile  below  the  new  dam  at  Spragues  Falls  and  about  400  feet  upstream  from 
the  cable.  A  standard  chain  gage  has  also  been  attached  to  an  oak  tree  on  the  left 
bank  about  300  feet  above  the  staff  gage  for  use  during  high  water.  The  length  of 
the  chain  is  11.20  feet.  Gage  heights  are  observed  once  each  day  by  Simeon  Phin- 
ney,  of  Bfiring.  These  gages  are  referred  to  bench  marks  as  follows:  (1)  Copper 
bolt  in  bowlder  to  which  staff  gage  is  attached;  elevation,  14.32  feeL  (2)  Nail  driven 
horizontally  into  the  north  side  of  oak  tree  to  which  the  chain  gage  is  attached, 
about  1  foot  above  the  ground;  elevation,  17.30  feet.  (3)  Nail  in  branch  of  above- 
mentioned  oak  tree;  elevation,  23.82  feet.     All  elevations  refer  to  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  State*?  Geological  Survey: 

Description:  82,  p  14;  97,  p  20;  124,  pp  27-28. 
DUohar^e:  97,  p  20;  124,  p  28. 
Discharge,  daily:  97,  p  22. 
Discharge,  monthly:  97,  p  23;  124,  p  30. 
Gage  heights:  82,  p  14;  97,  p  21;  124,  p  29. 
Rating  table:  97,  p  21;  124,  p :». 

TH»chnrge  rneamremenis  of  St.  Croix'Rirer  at  Spragues  Falhy  near  Baring,  Me.,  in  1905. 


Date. 


Hydrographer. 


April  11 F.  E.  Pressey 

June  14 ' do 

September  6 do 

September  7 . . . ' do 

October  h do 

Novemlier  20  6 do 


Width. 

Feel. 
218 
296 
292 
292 
283 
288 
I 


Area  of 
section. 

Mean 
velocity. 

Gage 
heigh  t.ci 

Sq.Jeet. 

Pt.per.«ec. 

1.140 

5.64 

9.64 

1,090 

2.17 

7.78 

790 

1.48 

6.74 

790  '          1.44 

6.75 

660  .            .97 

6. 23 

785' 

1.27 

6.69 

Dis- 
charge. 

Sec.-fcci. 
6,490 
2,370 
1.170 
1»140 
640 
995 


a  Old  gage  used  for  measurement  of  April  11  and  new  gage  used  thereafter, 
o  Anchor  ice  probably  afrecU<  results. 
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Daily  gage  height,  infeely  of  Si,  Croix  River  at  Spragues  FaUSf  near  Bating,  Me,,  for  1906, 


Day. 

1  Jan. 

2 '       fift! 

1      68! 

6.9 

6  9 

6.9  1 

K  »  i 

^                          i 

Feb. 


7.9 
7.9 
7.9 
7.9 


9. 
10. 
11. 
12. 
13. 
14. 
15- 
16. 
17. 
IR. 
19. 
20. 
21. 
22. 
23. 
24. 
'IS. 
26. 
27. 


7.5 
7.5  , 
7.6 
7.5  ' 
7.5 


7.9 
7.9 
7.9 
7.9 
7.9 
7.9 


Mar.      Apr. 


7.9 
7.9 
8.0 
8.0 


9.2 


7.6  I 

7.5  i 

7.5 

7.5 

7.6 

7.6 


7.9 
7.9 
7.9 
7.9 
7.9 


8.0 
7.9 
7.9 
7.9 
7.9 
7.9 


7.9 
7.9 
7.9 
7.9 
7.9 
7.9 


9.3 
9.2 
8.9 
8.9 
9.1 
9.3 


May.    June. 


8.8 
8.3 
8.2 
8.2 
8.2 
8.2 


7.2 
7.2 
7.2 


July.     Aug.     Sept.     Oct. 


8.4 


7.2  I 


7.6 
7.6 
7.6 
7.6  1. 


7.9 
7.9 
7.9 
7.8 
7.8 
7.8 


7.8 
7.8 

7.8 
7.8 
7.7 
7.7 


7.8  , 

7.9  . 


29.. 
30.. 
31.. 


7.9 

7.9  I 


8.0 
8.0 
8.0 
8.2 
8.9 


9.7 

9.7 

9.7 

9.6 

9.7 

9.7 

9.7 

9.6 

9.3 

8.7  I 

8.7: 

8.8 

8.9 


7.8 
7.8 
8.4  I 

8.5 

8.6  ; 


9.4 
9.1 
8.6 
8.3 
8.1 
8.1 


9.0 
9.0 
7.8 
9.0 
8.0 
8.0 
7.8 
7.8 
7.7 
7.6 
7.4 
7.4 
7.4 


7.2 
7.2 
7.2    . 

7.5  i 
7.7  ; 

7.6  ' 
7.6' 
7.6   . 

7..; 

, I 

8.4  ; 

8.5 

8.6 

8.6 

8.6 

8.6  I 


8.8 
9.0 
9.0 
8.9 
8.8 
8.7 

8.5 
8.5 
8.5 
8.4 
8.3 
8.1 


8.0 
8.0 
8.0 
8.1 
8.1 
8.1 


7.8 

6.7 

6.6 

6.7 

6.7 

6.7 

6.7 

6.7 

6.7 

6.7 

6.7 

6.7 

6.8 

6.8 

6.7 

7.0 

6.3 
6.3 
6.3 
6.3 
6.8 
6.3 


Nov.     Dec. 


6.0 
6.0 
6.0 
6.0 


6.2 
6.2 


7.0 
7.0 


7.2 
7.2 
7.2 


8.6 
8.6 
8.6 
8.6 
8.6 


8.1 
8.1 
8.2 
8.1 
8.1 
8.1 


6.9 
6.8 
6.8 
6.8 
6.8 
6.8 


6.6 
6.6 
6.6 
6.6 
6.6 
6.6 


8.0 


6.7  I 
6.7  i 
6.7  i 
6.7  I 


6.5 
6.4 
6.4 
6.3 
6.3 
6.3 


I 


6.2 
6.1 
6.1 
6.1 
6.1 
6.1 


6.2 
6.2 
6.2 
6.8 
6.3 
6.8 


8.4 
8.4 
8.4 
8.4 
8.0 
8.0 


6.0 
6.0  ' 
6.0  ! 
6.0 
6.0  ' 
6.0 


6.3 
6.3 
6.2 

6.2  ! 
6.6 
6.7  ' 


9.2 
9.2 
9.2 


6.0 

6.0 

6.0 

6.0 

6.0  i 

6.0 


6.9 
6.9 
6.5 
6.5 
6.5 


6.7 
6.7 
7.3 


6.0  ; 

6.0  i 


6.4  1 

6.3 

7.3 

6.2 

7.3 

6.2  , 

7.3 

Note.— <}flge  heights  from  Januan'  1  to  June  80  are  for  old 


at  railroad  bridge  and  are  u«ed 


with  ratii%  table  for  that  point.    After  July  1  gage  heights  » re  for  gage  in  new  position,  for  which  a 
rating  table  is  not  yet  prepared. 

River  frozen  January  1  to  March  81  and  December  14-81.  During  frozen  season  gage  heights  are 
to  the  surface  of  the  water  in  a  hole  cut  in  the  Ice.  The  following  measurements  of  thickness  of  Ice 
were  made:    December  14-16,  0.8  foot;  December  20-22,  0.6  font;  December  28-30, 1.3  feet. 

Stalion  rating  table  for  St,  Croix  River  at  Spragues  Falls,  near  Baring,  Me.,  fromDecem- 

ber  4,  190^,  to  Jxine  SO,  1906. 


height. 

Discharge,  i 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

!  Discharge. 

Feet. 

;               1 ' 

Second-feet.  \ 

Fert. 

Second-feet. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

6.00 

556 

7.00 

1,226 

8.00 

2,380 

9.00 

4,090 

6.10 

585 

7.10 

1,330 

8.10 

2,510 

9.10 

4,340 

6.20 

620 

7.20 

1,440 

8.20 

2,640    1 

9.20 

4,605 

6.30 

660 

7.80 

1,560 

8.80 

2,776    1 

9.30 

4,880 

6.40 

1             710 

7.40 

1,660 

8.40 

2,920    ' 

9.40 

5,160 

6.50 

770    1 

7.60 

1,775    ! 

8.50 

3,075 

9.60 

5,450 

6.60 

840 

7.60 

1,890 

8.60 

3,245 

9.60 

5,750 

6.70 

925 

7.70 

2,010 

8.70 

3,430 

9.70 

6,055 

6.80 

1,020 

7.80 

2,180 

.    8.80 

3,635 

6.90 

:.U0|, 

7.90 

2,265 

8.90 

3,856 

1 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  1903  and 
190f  discharge  measuremente.  It  Is  fairly  well  defined  between  gage  heights  6  feet  and  7.5  feet. 
Above  gage  neight  7.5  feet  it  is  unreliable. 
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Estimated  monthly  discharge  of  St.  Croix  River  at  Spragues  FallSy  near  Baring ,  Me.,  for 

[Dnlnsige  area,  1,390  Hquare  miles.] 

Discharge  in  Hccond-feet,  Run-off. 


Month. 


I 


Maximum.:  Minimum. 


"r 


April  . 
May . . 
June.. 


6,055  I 

4,090 

?,245 


2,510 
1,440 
1,830 


Mean. 


4,531 
2,494 
2,267 


3.26  j  3.C1 

1.79  2.06 

1.63  ,  1.H2 


a  Discharge  interpolated  on  days  when  the  gage  was  not  read. 


MACHIAS  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

The  Machiafl  may  be  taken  as  fairly  representative  of  several  of  the  smaller  streams 
of  Maine  which  empty  their  waters  directly  into  the  ocean  and  which  are  commonly 
referred  to  as  ** coastal  rivers.'*  Its  total  drainage  basin  is  495  square  miles,  nearly 
all  of  which  lies  in  Washington  County,  Me.  Its  extreme  headwaters  Heat  an  eleva- 
tion of  nearly  500  feet,  and  are  not  more  than  50  miles  from  tide  water.  Wells  listed 
20  lakes  in  this  basin,  aggregating  29.5  square  miles  in  area  of  water  surface.  With- 
out important  exception  thase  lie,  however,  in  the  extreme  headwaters.  Dams  are 
maintaine<l  at  several  of  the  outlets  of  the  lakes,  and  the  stored  water  is  used  for 
log  driving. 

The  underlying  rock  is  usually  granite.  Probably  70  to  80  per  cent  of  the  basin 
is  still  in  forest. 

MACUIAS  RIVER  NEAR  WHITNEYVIL.L.E,  ME. 

This  gaging  station  was  established  October  17,  1903,  by  F.  E.  Pressey,  at  the 
bridge  of  the  Washington  County  Railway,  near  Whitneyville.  The  drainage  area 
at  this  point  is  465  square  miles. 

A  short  distance  above  the  station  is  a  dam  which  stores  water  for  use  by  the  mills 
in  Machias.  The  gates  in  this  dam  are  oi)ened  and  closed  each  day  during  low 
stages  of  the  river.  As  a  result  the  river  fluctuates  as  much  as  0.5  foot  on  the  gage. 
Backwater  effect  occurs  during  a  considerable  portion  of  the  time,  owing  to  the 
influence  of  the  dam  at  Machias,  about  4  miles  below,  or  to  the  accumulation  of  Ic^, 
and  the  gage  heights  are  consequently  unreliable.  The  water  is  confined  to  one  chan- 
nel at  all  stages;  the  width  is  about  130  feet.    The  bed  is  sandy,  but  permanent. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  lower  end  of  the  inclined  end 
post  of  the  downstream  tniss.  Low-water  measurements  may  be  made  by  wading 
at  a  point  200  feet  above  the  bridge  at  low  stages  of  the  river. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  George  McKenzie,  is 
attached  to  the  guard  timber  on  the  downstream  side  of  the  bridge.  The  length  c»f 
the  chain  is  25.34  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Copjier 
bolt  in  outcropping  ledge  on  upstream  side  of  railroad  track,  170  feet  from  the  face 
of  the  left  abutment;  elevation,  20.12  feet.  (2)  Downstream  outer  comer  of  bridge 
seat  of  right  abutment;  elevation,  18.05  feet.  (8)  Marked  point  on  floor  beam  of 
bridge  at  zero  end  of  gage;  elevation,  23.89  feet.  Elevations  refer  to  datum  of  the 
gage. 
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Information  in  regard  to  this  station  ie  contained  in  the  following  Water-Supply 
Papers  of  the  United  -vStates  Geological  Survey: 

DescripUon:  97,  p  24;  124,  p  SI. 
Diachange:  97,  p  24;  124,  p  82. 
Discharge,  monthly:  124,  p  88. 
Gage  heights:  97,  p  24;  124.  p  82. 
Rating  table:  124,  p  3S. 

Discharge  meaguremenis  of  Machias  River  near  WhitneyvilUy  Me. ,  in  1906. 


Date. 


Hydrographer. 


Mayl3 Barrows  and  Preesey. 

June  15a F.  E.  Preasey 

September  8. -J do 

Octobers , do 

Noreinber21 do 


Width. 


Feet. 
124 
125 
125 
124 
124 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dig. 
charge. 

Sq.ft.     Fl.pertec, 

Feet. 

Seetrnd- 

feet. 

716  1         1.89 

7.49 

992 

1,000  1         1.84 

9.57 

1,340 

770 

1.30 

7.88 

1,000 

660 

.38 

6.18 

210 

585 

.74 

6.47 

480 

a  River  flUed  with  logs  below  station. 
Daily  gage  keightf  infeety  of  Machias  River,  near  WhitneyvUle^  Me.,  for  1906. 


Day.           '  Jan. 

Feb. 

Mar. 

Apr. 

13.2 

12.6 

11.4 

10.6 

9.9 

10.2 

11,8 

12.5 

11.8 

11.2 

10.9 

11.0 

11.1 

11.1 

11.2 

11.3 

10.8 

9.4 

9.0 

8.6 

8.6 

9.0 

9.6 

9.5 

9.3 

9.2 

9.2 

9.0 

8.4 

8.7 

8.8 
8.6 
8.2 
8.1 
8.1 
7.7 
7.6 
7.7 
7.7 
8.0 
8.0 
7.6 
7.5 
7.8 
7.6 
7.8 
8.7 
9.4 
9.2 
8.9 
8.4 
7.8 
7.4 
7.1 
6.8 
6.6 
6.6 
6.4 
6.4 
6.4 
7.2 

June. 

8.4 
8.6 
8.9 
9.3 
9.2 
9.2 
9.8 
9.8 
9.8 
9.8 
9.5 
9.6 
10.0 
9.9 
9.6 
9.3 
9.0 
8.8 
8.5 
8.4 
8.6 
8.3 
8.1 
7.9 
7.6 
7.5 
7.7 
8.1 
8.0 
7.8 

July. 

7.5 
7.5 
8.2 
9.2 
8.8 
8.1 
7.7 
7.6 
7.4 
7.2 
7.2 
7.3 
7.2 
7.0 
6.8 
7.0 
7.8 
7.8 
6.8 
6.8 
6.7 
6.6 
6.7 
6.7 
6.7 
6.5 
6.4 
6.5 
6.4 
6.6 
6.7 

Aug. 

Sept. 

5.2 
5.4 
5.9 
6.6 
6.8 
7.3 
8.3 
7.8 
7.4 
7.0 
6.8 
6.4 
6.6 
7.2 
7.4 
7.0 
7.0 
6.7 
6.6 
6.8 
6.8 
6.6 
6.5 
6.6 
6.6 
6.6 
6.6 
6.4 
6.0 
6.1 

1 

Oct. 

6.3 
5.8 
5.9 
5.9 
6.7 
5.5 
5.4 
5.6 
5.6 
5.5 
5.5 
5.7 
5.6 
5.6 
6.1 
5.9 
6.0 
5.8 
5.6 
5.9 
5.6 
6.3 
6.1 
5.8 
5.8 
5.7 
5.8 
5.8 
5.5 
5.4 
5.4 

Nov. 

6.0 
6.5 
7.0 
6.9 
7.0 
7.0 
7.3 
7.7 
7.6 
7.4 
7.2 
6.6 
6.6 
6.7 
6.8 
6.6 
7.6 
7.6 
7.3 
6.9 
6.7 
6.4 
6.6 
6.8 
6.7 
6.7 
6.6 
6.4 
5.2 
6.2 

Dec. 

1 

7.0 
7.2 
6.9 
6.7 
6.4 
6.5 
6.i 
6.1 
6.2 
5.8 
6.1 
6.0 
6.3 
6.2 
6.1 
5.9 
6.0 
6.0 
6.0 
5.9 
6.4 
6.3 
6.2 
6.1 
5.9 
5.8 
5.4 
5.7 
5.7 
5.9 
5.8 

6.3 

2 

7.1 

6.1 

8 

4 

1      7.2 

1 

7.4 
9.6 

5 

6.5 

10.1 

6 

7.8 

6.8    

7.1 

gi 

8.2 

'      8.7 

.......       8.5 

i      8.2 

6.3 

9 

5.6 

10 

11 

7.0 

7.1 

6.1 
6.3 

12 

....-...;     8.1 

8.0 

1      8.0 

7.9 

7.8 

6.1 

IS 

6.1 

14 

15 



16 

17 

7.8 

6.8 

18 

19                    ' 

7.2 
7.4 
7.6 
7.5 
7.4 
7.6 
7.6 
8.3 
9.2 
9.9 
10.4 
11.0 
12.5 

X 

21..     .    . 

i  '■*  ::■■•:: 

1 
C - 

23 

24 

7.2  1 

; 

25 

7.1 

■J« 

'T 

2S                    

29 

30 

7.2 

31,                

1 

32 
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Daily  gage  fieigfU,  infeety  of  Machias  River ^  near  WhilneyvUley  Me.^  for  1903 — Cont'd. 

Note.— River  frozen  January  1  to  March  31  and  December  14-81.  During  frozen  period  gage  heirhu 
were  read  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice.  The  following  comparative  readings 
were  taken: 


Date. 


January] 

January  16... 
January  20... 
January  23. . . 
January  30... 
February  8 . . 
February  10 . 
February  17 . 
February  25 . 

March  2 

March  10 ... . 
March  16.... 
March  23.... 
Man:h81.... 


Water    I 
surface. 


/Vrf. 
6.2 
7.8 
7.6 
7.2 
7.2 
7.2 
7.0 
7.3 
7.1 
7.1 
7.1 
6.8 
7.4 


Top  of 
ice. 


Thick- 
ice. 


Feei. 

Frrt. 

6.8    , 

1.2 

8.2 

1.2 

8.0    1 

1.4 

7.4 

1.4 

7.4 

2.ai 

7.4    1 

2.05 

7.15' 

•2. 15 

7.5 

1.9 

7.8 

1.8 

7.3    . 

1.6 

7.2 

.  / 

7.0 

1.15 

7.4 

1.23 

River  clear  of  ice. 

April  1-17,  jam  of  logM  in  river.    April  18.  log  jam  broken;  gage  height  fell  1.3  feet  in  three  hoars. 


PENOBSCOT   RIVER   DRAINAGE  BASIN. 


DESCRIPT'ION  OF  BA8IN. 


The  Penobscot  basin,  which  has  a  total  area  of  about  8,500  8(]uare  miles,  lies  wholly 
in  Maine.  It  extends  from  the  Atlantic  Ocean  on  the  south  to  the  basin  of  the  St. 
John  on  the  north,  a  distance  of  160  miles,  and  from  the  New  Brunswick  boumiary 
on  the  east  to  the  Quebec^  boundary  on  the  west,  a  distance  of  115  miles.  The  gen- 
eral elevation  of  the  basin  in  lower  than  that  of  the  drainage  basins  to  the  west.  The 
headwaters  of  the  main  river  lie  in  the  mountainous  region  on  the  boundary  of 
Quebec,  at  an  elevation  of  nearly  2,000  feet.  The  slopes  of  the  upper  tributaries  are 
generally  steep.  Chesuncook  Lake  lies  near  the  center  of  the  basin  at  an  elevation 
of  930  feet.  From  this  point  to  tide  water  the  distance  along  the  river  is  about  121 
miles,  indicating  an  average  slope  of  7.7  feet  to  the  mile.  This  is  concentrate<l  at 
intervals  by  ledges  where  water  jKJwer  has  been  or  may  he  develope<l.  The  water 
from  about  800  square  miles  of  the  basin  is  discharged  into  the  main  river  l)elow  its 
lowest  available  water  power  at  Bangor. 

Taken  as  a  whole,  the  basin  is  rather  uniform  in  its  topographic  features.  Hills 
and  low  mountains  stretch  from  near  the  sea  to  above  Bangor;  farther  north  is  an 
undulating  plain,  while  to  the  west  the  surface  becomes  more  broken  and  is  greatly 
diversified  by  hills,  detached  i)eaks,  lakes,  ponds,  and  swamps.  At  the  south  the 
basin  merges  into  that  of  the  Kennebec,  and  at  the  north  into  that  of  the  Alleguat!>h, 
terminating  on  the  northwest,  at  the  boundaries  of  the  State,  in  a  region  of  highland 
intermingled  with  Hwamps  and  lagoons.  The  whole  northern  basin  of  the  main  river 
and  its  tributaries  is  in  forest.  Original  growth  covers  a  large  portion  of  this  area, 
and  in  general,  wherever  cuttings  have  l)een  made,  a  dense  second  growth  has  sprung 
up.  Extensive  areai^  in  the  southern  banin  have  been  cleared  and  converted  into 
farms.  Probably  70  to  80  per  cent  of  the  whole  basin  above  Bangor  is  in  forest. 
Throughout  the  upper  portion  of  the  basin  slate  is  the  j)rincipal  outcropping  rock, 
being  succeeded  to  the  east  and  south  by  schists,  gneiss,  and  granite.  The  soil  is 
mainly  clay,  gravel,  and  loam. 

Surveys  have  been  ma<le  iu  the  Penobscot  River  drainage  basin  by  the  ITiiiteil 
States  Geological  Survey  as  follows:   In  1904,  plan  and  profile  of  Penobscot  River 
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between  tide  water  and  Twin  Lake  at  Norcross;  in  1905,  plan  and  profile  of  West 
Branch  of  Penobscot  River  from  Chesuncook  Lake  to  Sel)ooinook. 

The  drainage  area  of  the  river  and  its  chief  tributaries  are  given  in  the  following 
table: 

Ihainage  areas  of  Penobscot  Ric€r  and  principal  tributaries. 


River.  Locality. 


Sq  milea. 

Penobscot Opposite  northwest  extremity  of  Mooschead  Lake,  town-  510 

ship  of  Seboomook,  Im mediately  below  mouth  of  Nul- 
I      heaus  Creek.  i 

Do Entrance  into  Chesuncook  Lake 850 

Do Outlet  of  Chesuncook  Lake 1.460 

Do Millinocket,  outlet  of  Twin  Lakes 1 .  «H0 

Do Immediately  below  mouth  of  East  Branch  of  Penobwcot « . .  3, 260 

Do I  Immediately  below  mouth  of  Mattawamkeag^* 4.940 

Do I  West  Enfield,  at  gaging  station  immediately  below  mouth  |  6, 630 

I      of  Piscataquii;  a 

Do Sunk  Haze  Rips  a 7,260 

Do Old  Town,  above  mouth  of  Pushaw  Ri vero 7, 340 

Do Bangor,  alK>ve  mouth  of  Kenduskeag  River  « 7, 720 

Do Moutha 8,550 

CAiiquoinogomoc '. . .   Entrance  into  Chesuncook  Lake 230 

East  Branch  of  Penobscot. . .   Grindstone  at  gaging  station  a  1,130 

Do ' ■  Moutha 1.160 

Mattawamkeag Immediately  below  outlet  of  Baskahegan  Lake 190 

Do At  gaging  station  near  mouth 1 ,  510 

Piscataquis j  Low's  bridge 280 

Do I  Dover ,  330 

Do I  Mouth 1,500 

PaMsadamkeag do 400 

<'old  Stream .' do 37 

At  gaging  station  near  Enfield  post-office 28 

Junction  with  Phillips  Lake 11.5 

E»ist  Holden,  at  gaging  station 12. 3 

h\.\ 


Do 

Phillips  Lake  outlets: 

Northern  outlet . . 

Do 

Phillips  Lake 


^  Includes  Chamberlain  Lake  basin  (270  square  mileH).    See  description  of  St.  John  River  drainage 
basin, 
fr  Area  of  water  Surface. 

PENOBSCOT  RIVER  AT  MILLINOCKET,  ME. 

The  discharge  of  Penobecot  River  at  Millinocket  haa  been  computed  and  the  data 
furnished  by  H.  S.  Fei^guson,  engineer  for  the  Great  Northern  Paper  Company. 
These  results  were  obtained  by  considering  the  flow  through  the  wheels,  the  flow 
over  the  dam,  and  such  quantities  of  water  as  are  used  from  time  to  time  by  the  log 
sluice,  filters,  etc.  The  wheels  were  rated  at  Holyoke,  Mass.,  before  being  placed  in 
poedtion.  As  the  head  under  which  they  work,  averaging  about  110  feet,  is  much 
greater  than  the  head  under  which  they  were  tested,  numerous  tube-float  measure- 
ments of  flow  in  the  canal  leading  to  the  mill  have  l)een  made  by  Mr.  Ferguson,  in 
order  to  determine  just  how  much  water  the  mill  used  under  difft*rent  conditions  of 
gate  openings.  In  addition  to  this,  during  191)4  a  series  of  current-meter  measure- 
ments were  made  by  the  Unitetl  States  Geological  Survey,  t<>  (•he<"k  results  as  obtained 
by  the  floats  and  to  obtain  a  suitable  coefficient  for  us*^  with  the  float  measure- 
mentB.  It  is  believed  that  by  means  of  these  various  checks  on  the  measurements 
IR^165— 06 3 
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a  very  good  estimate  has  been  made  for  the  flow  through  the  wheels.  The  dam, 
known  as  Quakish  Lake  dam,  is  of  concrete,  resting  on  rock,  and  does  not  leak. 
The  flow  over  it  was  computed  by  use  of  the  formula  Q=cb  /J,  in  which  c  in  s, 
variable  coefficient  obtained  (1)  from  the  results  of  weir  measurements  made  by  Mr. 
Feiiguson  on  a  10-foot  portion  of  the  dam,  and  (2)  from  a  study  of  the  results  of 
experiments  made  by  George  W.  Rafter  at  the  Cornell  testing  flume. 

When  the  flow  of  the  river  is  less  than  2,500  second-feet  all  of  the  water  is  gener- 
ally used  through  the  mill;  at  higher  stages  the  excess  is  wasted  over  the  dam. 
The  flow  over  the  flashboards,  which' are  used  whenever  possible,  is  computed  by 
use  of  the  formula  Q=3.33  6  /J.  Several  dams  which  have  been  constructed  at 
points  in  the  basin  above  this  mill  store  water  on  a  surface  of  practically  80  square 
miles.  This  water  is  used  for  log  driving  and  for  manufacturing  purposes.  Quakit^h 
Lake  dam  is  at  an  elevation  of  456.3  feet  above  mean  sea  level,  as  determined  by  the 
Penobscot  River  survey  of  1904. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  82,  p  19;  97,  pp  26-27;  124,  p  36. 
Discharge,  daily:  82,  pp  19-20;  97,  p  27;  124,  p  37. 
Discharge,  monthly:  82,  p21. 

Daily  discharge^  in  necond-feet,  of  Penobscot  River  at  Millinocketj  Me.,  for  1905. 


Day. 


Jan. 


Feb. 


Mar.     Apr. 


1 

2 

3 

4 

5 

6 *.. 

7 

8 

9 

10 

11 

12 

13 

14  

15 

16 

17 

18 

19...' 

20 

21 

22 

23 

24 

25 

26 

27 1  2,M5 

28 2,066 

29 2,165 

30 2,425  ' 

31 2,133  I 


2,235 

2,396 

2,143 

2,125 

2,145 

2,161 

2,163  I 

2,186  I 

2,165 

2,174 

2,595 

2,155 

2,146 

2,140 

2,254 

2,318 

2,113 

2, 165 

2,165 

2,191 

2,169 

2,463 

2, 475 

2,169 

2,141 

2,137 


2, 122 
2,132 
2,137 
1,970 
2,355 
2,142 
2,150 
2,151 
2, 151 
2,063 
2,524 
2,465 
2,158 
2,169 
2,160 
2, 174 
2,157 
2,032 
2,232 
2,143 
2.163 
2,169 
2,164 
2,192 
2,163 
2,273 
2, 191 
2,164 


2,577 
2,108 
2,119 
2,181 
2,266 
2,190 
2,129 
2,020 
1,965 
1,972 
1,987 
1,883 
1,968 
1,960 
1,198 
2,201 
2,039 
1,728 
1,125 
1,368 
1,266 
1,279 
1,264 
1,290 
1,787 
1,038 
1,305 
1,296 
1,308 
1,280 
1,299 


1,299 
1,018 
1,278 
1,287 
1,282 
1,685 
2,106 
2, 119 
2,152 
2,138 
2,426 
2,544 
2,546 
2,540 
2,542 
2,625 
2,575 
2,528 
2,535 
2,516 
2,  .526 
2,482 
2,376 
2,460 
2,530 
2,521 
2,516 
2,509 
2, 527 
2,429 


May. 


2,501 
2,548 
2,521 
2,519 
2,532 
2,536 
2,329 
2,523 
2,529 
2,524 
2,527 
6,185 
6,658 
5,646 
7,187 
7,186 
7,107 
7,660 
8,492 
8,378 
8,844 
8,181 
7,619 
7,800 
8,006 
9,078 
8,862 
9,435 
9,330 
9,171 
9,059 


June. 


July.     Aug. 


8,906 
7,372 
2,563 
2,448 
2,088 
2,109 
2,094 
2,110 
2, 105 
2,098 
2,463 
2,416 
2,094 
2,524 
2,111 
2,104 
2,085 
2,367 
2,092 
2,088 
2,058 
2,066 
2,078 
2,477 
2,477 
2,070 
3,570 
1,973 
2,476 
2,491 


I 


2,063 
3,922 
2,627 
2,300 
2,738 
2,677 
2,046 
2,044 
2,054 
2,068 

2,063 

2,066 

2,061 

2,061 

2,856 

2,822 

2,046 

2,035 

2,015 

2,058 

2,048 

2,343 

2,348  I 

2,084 

2,068 

2,053 

2,058 

2,a57 

3,283 

4,1M 


4,712 
4,817 
4,971 
4,981 
4,607 
4,077 
4,294 
4,766 
6,297 
4,393 
2,232 
2,028 
2,111 
2,234 
2,074 
2,358 
3,285 
3,159 
3,170 
2,595 
2,253 
2,051 
2,064 
2,048 
2,037 
2,050 
2,042 
2,180 
2,034 
2,036 
2,227 


Sept.      Oct. 


I 


2,395 
2,392 
2,300 
2,207 
2,200 
2,352 
2,356 
2,381 
2,086 
2,063 
2,068 
2,076 
2,072 
2,068 
2,070 
2,072 
1,944 
2, 415 
2,420 
2,090 
2,500 
2,488 
2,496 
2,505 
2,610 
2,508 
2,522 
2,520 
2,522 
2,510 


2,285 

2,610 

2,505 

2,420 

1,993 

2,080 

2,088 

1,966 

2,081 

2,091 

2,096 

2,090 

2,098 

2,090 

1,970 

2,070 

1,661 

1,656 

1,663 

1,411 

716 

368 

430 

421 

422 

4-29 

430 

441 

365 

435 


Nov.  Dec. 


428 
453 
437 
437 
348 
439 
437 
438 
444 
440 
456 
359 
470 
465 
455 
462 
424 
4.50 
343 
470 
463 
464 
456 
443 
445 
864 
424 
356 
448 
441 


4:}2 

451 
332 
452 
453 
448 
4.':7 
456 
445 
315 
435 
4U^ 
440 
444 
4»-. 
427 
SO) 
425 
431 
432 
432 
42> 
425 
173 
140 
42* 
4a^ 
444 
444 
449 
444 


PENOBSCOT   RIVER    DRAINAGE    BASIN. 


85 


Estimate  monthlf/  discharge  of  Peiiob^cot  River  at  Millinochety  Me.^  for  1905, 
[Drainage  area,  l.Hso  sciiiare  milets.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

NoTcmber 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum. 


2,695 
2,524 
2,577 
2,625 
9,435 
8,906 
4,1»4 
6,297 
2,522 
2,510 
470 
457 


9,435 


2,066 

],970 

3.038 

1,018 

2,329 

1,973 

2,015 

2,028 

1,944 

356 

343 

140 

140 


et. 

Run-off. 

iean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

2,226 

1.18 

1.86 

2, 181 

1.16 

1.21 

1,722 

.916 

1.06 

2,221 

1.18 

1.32 

6,047 

3,22 

3.71 

2,665 

1.42 

1.58 

2,396 

1.27 

1.46 

8,070 

1.68 

1.88 

2,303 

1.22 

1.86 

1,473 

.784 

.904 

432 

.230 

.257 

409 

.218 

.261 

2,262 

1.20 

16.85 

PENOBSCOT  RIVER  AT  WEST  EXFIEL.1>,  ME. 

Thia  station  was  established  by  N.  C.  Grover,  November  5, 1901,  and  prior  to  1904 
was  dep ignated  as  being  at  Montague,  Me.  In  1904  the  name  of  this  village  was 
changed  to  West  Enfield.  The  gaging  station  is  located  at  the  steel  highway  bridge, 
about  1,000  feet  below  the  mouth  of  Piscataquis  River. 

The  channel  is  straight  for  1,000  feet  above  and  3,000  feet  below  the  station,  about 
870  feet  wide,  and  broken  by  four  piers.  The  banks  are  high  and  rocky,  and  the 
b/d  permanent  and  rocky,  with  some  gravel.  The  velocity  is  good  at  all  stages. 
Water  power  is  used  on  l)oth  Penobscot  and  Piscataquis  rivers  within  a  mile  above 
the  station.  Fluctuations  at  the  gage  of  0.2  or  0.3  foot  during  low  water  are  caused 
by  changes  in  gate  openings  at  the  mills  above.  * 

Disehaxge  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  on  the  easterly  abutment,  at  the  extreme  end  of  the  inclined  post  on  the  down- 
stream side  of  the  bridge. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  A.  H.  Hanson,  is  fastened 
to  the  Bteel  webbing  on  the  upstream  side  of  the  bridge.  The  length  of  the  chain 
was  34.49  feet  when  the  gage  was  established,  but  changed  to  34.44  feet  June  24, 
1905)  owing  to  settling. 

The  gage  is  referred  to  bench  marks  as  follows:  (1)  Top  of  northwest  comer  of 
first  course  below  bridge  seat,  easterly  abutment;  elevation,  25.78  feet.  (2)  Cop- 
per bolt  in  outcropping  ledge  under  bridge,  near  east  abutment;  elevation,  6.71  feet. 
(3)  Marked  point  on  bottom  chord  of  bridge,  under  the  gage;  elevation,  29.52  feet. 
All  elevations  are  above  gage  datum,  which  is  at  an  elevation  of  125.38  feet  above 
mean  sea  level,  as  determined  by  the  Penobscot  River  survey  of  1904. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  66.  p  15-.  82,  p  16;  97,  p  28;  124,  pp  37-38. 
Dischaurge:  65.  p  15;  82,  p  17;  97,  p  28:  124,  p  38. 
DiJKhaiKe.  monthly:  82,  p  18;  97.  pp  31-82;  124,  p  40. 
Gage  heights:  65,  p  15;  82,  p  17;  97.  pp  29-30;  124,  p  39. 
Bating  tables:  82,  p  18;  97,  p  31;  124,  p  40. 
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Di^Jiarge  meamrementn  of  Penobscot  River  at  West  Enfield,  Me.,  in  1905, 


Date. 


April  17  , 


.do. 
.do. 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 
October  25 ' do.. 


Mayl 

September  29. 
September  30. 

October3 

October  5 

October  18.... 

October  19 

October  24 


Hydrographer. 


University  of  Maine  students,  under 
direction  of  Prof.  H.  8.  Boardman. 


I 


Width. 


Feet. 


676 
643 
620 
620 
679 
577 


Area  of 

Mean 

Gaire 

Dls^ 

section. 

velocity. 

height. 

charge. 

Sq.Jl. 

Ft.pfTKC. 

Feet. 

Sec.-Jt. 

8,200 

3.32 

9.00 

27,300 

5,900 

2.69 

6.40 

15,900 

2,730 

1.48 

2.70 

i,m 

2,780 

1.48 

2.65 

4.060 

2,410 

1.64 

2.40 

3,960 

2,350 

1.44 

2.12 

3,390 

2,173 

1.27 

1.90 

2,770 

2,047 

1.39 

1.90 

2,  MO 

1,728 

1.10 

1.80 

1.9C0 

1,670 

1.12 

1.26 

l,i<70 

Daily  gage  height,  infeet,  of  Penobscot  Birer  at  West  Enfield,  Me.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8.8 

8.65 

3.5 

3.45 

3.65 

3.7 

3.1 

8.15 

3.3 

8.7 

3.45 

2.76 

2.65 

2.8 

2.65 

2.65 

2.95 

3.2 

3.2 

Sept. 

3.05 

2.95 

3.C5 

3.0 

3.05 

3.05 

2.8 

Oct. 
2.3 

Nov. 

Deo, 

1 

12.1 
12.45 
11.85 
10.66 
10.05 
10.0 
10.7 
11.45 
10.8 
10. 15 
9.75 
9.8 
9.75 
9.4fl» 
9.25 
9.1 
8.9 
8.65 
8.0 
7.66 
7.6 

'  6.65 
6.7 
6.6 
6.66 
6.6 
6.4 
6.2 
6.1 
6.3 
6.3 
6.2 
6.1 
6.45 
6.2 
6.05 
6.36 
6.4 
6.8 
7.4 
8.05 
7.^5 
7.65 
7.35 
7.06 
7.1 
7.1 
7.06 
6.9 
6.7 
6.45 
6.1 

6.15 

5.86 

5.45 

5. 1  ■• 

4.9 

4.65 

4.9 

4.7 

4.35 

4.1 

2.6 

2.85 

3.55 

3.75 

4.0 

3.6 

3.25 

2.95 

2.75 

2.96 

1  a 

3.1 

2 

5.35 

2.4    :     l-4.*» 

2,25 

3 

2.4 

2.35 

2.15 

2.15 

1.95 

1.85 

2.0 

1.^ 

l.t 

1.95 

1.8 

1.95 

1.8 

1.7 

1.35 

1.65 

1    7 

1.9 

4 

2,4 

6 

2.9 

6 1 

4.95 

4.85 

2,S.i 

2.8 

1 

8 

2.55  1    2.1 
2.4    1    2.0 
2.35       1.9 
2.3         2.0 
2.2         2.0 
2. 45       2. 1 
2. 1         2. 1 

2.7 

1              1 
9 5.75  j 

10 ' 

2.7 
2.95 

n.:: i ' 

"4.0     \    3.2 

12 1 

4.3 

4.6 

4.65 

4.65 

4.6 

4.6 

4.25 

3.95 

4.0 

3.85 

3.76 

8.65 

3!  4 

3.25 

3.15 

3.35 

3.35 

3.05 

2.95 

8.7 

8.2 

3.1 

2.95 

2.66 

3.85 

8.45 

8.2 

8.1 

8.0 

2.9 

2.9 

3.2 

3.15 

8.35 

3.2 

3.15 

3.25 

3.3 

3.45 

13 1 j    4.85 

H 1 

4.65 

IL.::;...:  :::r.::::;: : 

2. 25      2. 2        1  as 

16 1    5.65 

17 i 

2. 2    '    2. 15 

1.3 
1.9 

2. 15 
2.35 
2.5 

2.0 
1.9 

18 ' 

2.0     ! 

19 '. 

1.9         2.1     ' 

20 4.75 

21 1 

4.28 
4.36 

3.05       2.6 
8.1     !    2.6 
2. 65       2. 6 

1.9 

1.66 

1.3 

1.6 

1.3 

1.25 

1.2 

1.3 

1.3 

2.25     

2.a5   

22 1 1 

4.5    1     7.95 

1.9     1 

23 

5.65 

4.45  ■     8.1 

2.45 

2.25 

2.06 

2.05 

2.45 

2.65 

2.7 

2. 55 

2.8 

2.45 

2.35 

2.65 

2.5 

2.5 

2.6 

2.65 

2.55 



1.8       

24 

5.65 
5.56 
5.65 

4.6    1    8.1 

4. 75        7. 85 

1.8      

25            

1.5      

26 

5.16 

5.36 
6.76 
6.35 

7.65 
7.35 
7.4 
7.1 

6.85 

1.15        2,4 

27 

28 

6.55 

2.15  1 

29 1 1 

30 1    5.45    

31 

7.5 
8.8 
10  (i5 

1.0 
1.2 
1.3 

1.8       

2.0       

1              1                           ' 

Note.— River  wa«  frozen  January  1-21,  open  January  22-25,  frozen  January  26  to  March  19,  and  open 
at  the  gage  March  20  to  April  10.  The  ice  broke  up  at  the  bridge  March  81.  Jam  of  ice  below  the  gage 
April  1-10.  River  clear  of  ice  April  11.  River  frozen  December  1-Gl,  but  open  at  the  ^age  until 
December  11.  During  frozen  periods  gage  heights  are  to  the  surface  of  the  water  in  a  hole  cm  in 
the  ice. 
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The  following  thicknewes  of  ioe  were  mensiired: 

Foot. 

Januarya 0.8 

JanuuyQ 75 

January  16 6 

January  27 S 

January  SO 5 

Febroarye 7 

February  18 75 


Foot. 

February '20 O.ft 

February  27 7 

March  6 4 

March  13 • 8 

December  26  (gage  height  to  top  of  ice  2.6 
feet) 8 


Station  rcUing  table  for  Penohncot  River  at  We^t  Enfield^  3f«.,  from  January  1  to  December 

SI,  1905.  ' 


Gage 
height. 

1.00 
1.10 
1.30 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 


DlAoharge. 

StTonflr/eet.  ] 
1,630  ' 
1.736  I 
l.iMS  j 
1,960 

2,205    ; 

2,330    ; 

2,465    I 

2,600    I 

2,740 

2,885 

3,0t0 

3,200 

3.370 

3,560 

3,735 

3.930 


Gage 
height. 


Feet. 
2.70 
2.80 
2.90 
3.00 
3.10 
8.20 
3.30 
8.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.80 


Discharge. 

SfTond'feet. 
4,130 
4,340 
4,560 
4,785 
5.020 
5,260 
5.510 
5.770 


Gage 
height. 


JPbcI. 
4.40 
4.50 
4.60 
4,70 
4.80 
4.90 
5.00 
5.20 


6.035 

5.40 

11,680 

6,300 

5.60 

12,335 

6,570 

5.80 

13,000 

6,845 

6.00 

13,685 

7,126 

6.20 

14,396 

7,40^ 

6.40 

15,135 

7,695 

6.60 

15,915 

7,990 

6.80 

16,730 

8,285 

;        7.00 

17,570 

Discharge. 

Gage 
height. 

Second-feet. 

J^et. 

8,580 

7.20 

8,880 

7.40 

9,180 

7.00 

9,485 

7.80 

9,790 

8.00 

10,100    ' 

8.20 

10,410    ■ 

8.40 

11,010    , 

8.60 

11,680    j 

8.80 

12,335 

9.00 

13,000 

9.50 

13,685 

10.00 

14,396 

10.50 

15,135 

11.00 

15,915 

11.50 

16,730 

12.00 

17,570 

12.50 

Dlflcharge. 

Seeond/eet. 
18,440 
19,350 
20,290 
21,260 
22,270 
23,320 
24,410 
25,540 
26,710 
27,900 
81.080 
84,330 
37,780 
41,370 
45,070 
48,840 
52,680 


Note.— The  above,  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  18  discharge 
in«a.«ui«ments  made  during  1904-5.    It  is  well  denned  between  gage  heights  1.2  feet  and  12  feet. 

Estimated  monthly  discharge  of  Penobscot  Hirer  at  West  Enfield,  Me.,  far  1905. 
[Drainage  area,  6,630  square  mile6.(i] 


Month. 


April  (11-30) 

May 

June 

July 

August 

September.. 

October 

November.. 


Discharge  in  second-feet. 
Maximum.  Minimum.     Mean. 


32,990 
22,530 
14,215 
7,405 
6.845 
4.902 
8,560 
3,285 


Minimum. 

16,940 
13,860 
4,672 
3,930 
2,962 
8,040 
1,630 
1,790 


24,280 
16,430 
8,226 
5,281 
4,794 
8,883 
2,667 
2,669 


Run-off. 


Second-feet 

squii 

aile. 


per  square 
mil 


I 


3.66 
2.48 
1.24 
.797 
.723 
.586 
.402 


Depth  in 
inches. 


2.72 
2.86 
1.38 
.919 
.834 
.654 
.464 
.432 


olncludes  Chamberlain  Lake  drainage.    See  description  of  St.  John  River  drainage  basin,  p.  20. 
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EAST  BRANCH   PENOBSCOT  RIVER  AT  <5RINI>.STONE,  ME. 

This  station  was  c'stablished  Octolx»r  2H,  1902,  ])y  F.  E.  Pressey.  It  is  located  at 
the  Bangor  and  Aroostook  Railroad  bridgro,  one-half  mile  south  of  the  railroad  station. 

The  channel  is  straight  both  alx)ve  and  below  the  station.  The  flow  is  moderately 
rapid  at  medium  and  high  stages  of  the  river,  but  sluggish  at  low  water.  Fluctua- 
tions in  stage  are  usually  slow,  as  no  wat^r  power  is  used  on  the  river  above  the  sta- 
tion. Dams  are  maintained  at  the  outlets  of  several  of  the  lakes  and  ponds  near  the 
source  of  the  river,  and  the  imi)ounded  water  is  used  for  log  driving.  The  bed  is* 
rocky  and  permanent;  the  stream  is  confined  to  the  channel  by  the  abutments  of  the 
bridge  and  has  a  width  of  about  275  feet,  broken  by  one  pier.  Practically  all  land 
areas  in  this  basin  are  in  forest. 

Discharge  measurements  are  made  from  the  railway  bridge.  The  initial  jx)int  ior 
soundings  is  on  the  left  bank  at  the  lower  end  of  the  inclined  end  post. 
-  A  standard  chain  gage,  w^hich  is  read  twice  each  day  by  Harry  Stinson,  is  fastene*! 
to  the  guard  timber  on  the  upstream  side  of  the  bridge.  The  length  of  the  chain 
was  31.99  feet  when  the  gage  was  established,  but  changed  to  81.95  feet  July  6,  1905, 
owing  to  settling.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Southwest 
corner  of  bridge  seat  on  east  abutment;  elevation,  26.32  feet.  (2)  Copper  bolt  iu 
ledge  under  north  end  of  bridge;  elevation,  8.78  feet.  (3)  Marked  {>oint  on  center 
stringer  near  gage;  elevation,  29.78  feet.     All  elevations  are  al)ove  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  82,  p  22;  97,  pp  32-33;  124.  pp  4(M1. 
Discharge:  82,  p  22;  97.  p  33:  124,  p  41. 
Di.«icharge,  monthly:  97,  p  31;  124,  p  43. 
Gage  heights:  82,  p  22;  97,  p  33;  124,  p  42. 
Rating  table:  97,  p  34;  124,  p  43. 

Discharge  measuretnenttf  of  East  Branch  Penobscot  River  at  Crindslonet  Me.y  in  29^f/>. 
Date.  Hydrographer. 


I 
April  14 F.  E.  Prcssey . 

October  17 ' do 


1  Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Dis- 
charge. 

Feet. 

X" 

Feet  per 
gecond. 

fWt. 

Seamd- 
frtt 

259 

2,070 

1.97 

7.45 

4.feO 

22.T 

1,170 

.10 

3.96 

I" 
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Daily  gage  height,  in  feet,  of  East  Branch  Penobscot  River  at  Grindstone,  yfe.,  for  J  90S. 


Day. 

1 
Jan. 

Feb. 

Mar. 

Apr. 

"1 

May. 

June. 

6.25 

6.95 

6.06 

6.45 

7.15 

7.35 

7.05 

7.05 

7.05 

7.15 

7.1 

7.05 

7.06 

7.05 

7.a5 

7.a'> 

e.s 

6.25 

5.35 

5.4 

5.15 

5.05 

5.05 

5.a> 

5.1 

6.25 

5.25 

5.3 

5.35 

5.36 

July. 

5.35 

5.4 

5.65 

5.55 

6.55 

5.6 

5.36 

6.3 

5.35 

6.4 

6.35 

6.15 

6.05 

6.0 

5.9 

5.9 

5.9 

6.15 

6.7 

6.9 

6.9 

6.9 

6.85 

6.8 

7.0 

7.35 

7.4 

7.4 

7.4 

7.4 

7.4 

Aug. 

5.4 

5.05 

4.9 

4.75 

4.7 

4.8 

4.9 

4.9 

4.9 

4.65 

4.6 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.4 

4.4 

4.4 

5.85 

6.2 

6.35 

6.8 

6.9 

7.1 

Sept. 

7.3 

7.3 

7.8 

7.a5 

6.25 

6.1 

5.85 

5.3 

5.15 

4.8 

4.6 

4.4 

4.2 

4.2 

4.4 

4.4 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.3 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

I 

Oct. 

4.2 
4.15 

4.3 
4  1 

4.1 

4.2 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.05 

3.9 

3.9 

3.9 

3.8 

3.8 

s.8 

Nov. 

Dec. 

1          .               

7.36 

7.26 

7.1 

6.95 

6.4 

6.85 

6.96 

5.9 

5.85 

6.86 

5.a'> 

5.86 

5.86 

6.1 

6.2 

6.36 

6.5 

7.0 

7.4 

7.65 

7.5 

7.25 

7.25 

7.25 

7.45 

7.65 

7.55 

7.26 

7.15 

6.6 

6.35 

4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

5.2 

2 i    7.15 

3 ' ' 

4 

1 

5.55    

5 

6      

6.56 

6.65 

1 

8% 

8 

8.55 

8.4 

7.85 

7.45 

7.45 

7.45 

9 

;           1 

4.4 

10                 J    -     -' !....... 

11 

6.56 

12 

13 

'    5.56 

14 

1              1 

7.2 
6.95 
6.95 
6.7 

15 

1              1 

16 

5.65 

4.4 

17 

18 

5.65      5.25 

6.25 

6.15 

6.16 

6.85 

7.25 

7.75 

7.86 

i    7.9 

;    7.36 

7.0 

1    7.06 

7.05 

7.15 

19 

20 

21 

5.55 

22 

' 

23 

' 

4.9 

'2i 

Z) 

1 

26 

5.55  i    5.65 

4.4 

07 

a 

29 

30 

5.6 

4.4 

31 

' 

1           :           1 

Note.— River  frosen  January  1  to  April  7  and  November  19  to  December  31. 
gage  heights  were  read  to  the  surface  of  the  ice. 
The  following  measarementfl  of  the  thickness  of  the  ice  were  made: 


During  frozen  period 


Feet. 

January? "1.8 

January  16 2. 0 

January  21 2.0 

January  30 2.0 

Februarye 2.3 

Februarvl2 2.3 

February  18 2.3 

February  26 2.4 

March  4 2.4 

MarchU 2.4 


Feet. 

March  18 2.8 

March  26 1.8 

April  2 1.0 

November  23 2 

December  1 5 

December  9 5 

December  16 7 

December  26 7 

December  30 7 


40 


STREAM    MEASITREMKNTS    IN    1905,   PART   1. 


Station  rating  table  for  East  Branch  Penobscot  Rirer  at  OrindMoney  Me.  ^  from  January  1 

to  December  SI,  1905. 


!  h^!?.?t. 

Discharge. 

Gage 
height. 

1 
'  Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

'      Fffi. 

Second-Jeft. 

Fffi. 

Sremui-JeH. 

Feft. 

Second-Jed. 

Ptet. 

Second-fed. 

3.80 

110 

4.9) 

570 

6.00 

1.580 

7.20 

3.495 

1        3.90 

160 

5.00 

630 

fi.  10 

1.7a5 

7.40 

3.880 

'        4.00 

185 

5.10 

700 

6.20 

1,840 

7.60 

4,285 

4.10 

210 

5.20 

775 

6.30 

*1,9«) 

7.80 

4,710 

4.20 

240 

5.30 

855 

6.40 

2,iao 

8.00 

5.155 

4.30 

275 

5.40 

940 

6.50 

2,285 

8.20 

5,fi20 

4.40 

315 

5.50 

1.030 

6.60 

2,446 

8.40 

6,110 

4.50 

:i60 

5.60 

i,i:» 

6.70 

2,610 

8.60 

6,680 

4.60 

405 

5.70 

1,235 

6.80 

2,780 

8.80 

7,190 

1        4.70 

4.V> 

5.  HO 

1.345 

C.90 

2,955 

9.00 

7,7«0 

4.80 

510 

5.90 

1.460 

7.00 

3,130 

9.20 

8,380 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  in  baited  on  IS  dischaige 
measurements  made  during  1902-1905,  and  U  well  defined. 


Estimated  monthly  discharge  of  East  Branch  Penobacot  Hirer  at  Grindstone,  Me. ,  for  1905. 
[Drainage  area,  1,130  square  miles,  o] 


Month. 


Diacharge  in  second-feet. 


>  Maximum.!  Minimum.     Mean. 


Run-off. 


April  7-30 

May 

June 

July 

August 

September 

October 

November  1-18 . 


7,630 
4,182  I 
3,782  I 
3,880 
3,310 
3,685 

315  . 

455 


1,772 

1,402 ; 

665  I 

855 

315 

240 

140 

315 


_l_ 
I 

;  Second-feet 

I  per  square 

mile. 


I 


8,842 

2,742  I 

2,089  ' 

2,143 

820 

911  ' 

221 

374 


3.40 
2.43 
1.80 
1.90 
.726 
.806 
.196 
.331 


Depth  in 
inches. 


3.03 

2.80 
2.01 
2.19 
.K37 
.K99 
.226 
.222 


a  Includes  Chamberlain  Lake  drainage.    See  description  of  St.  John  River  drainage  basin,  p.  20. 
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MATTAWAMKEAG  RIVER  AT  MATTAWAMKEAG,  ME. 

This  station  was  established  August  26, 1902,  by  F.  K.  Pressey.  It  is  lo<^ted  at  the 
Maine  Central  Railroad  bridge  in  the  village  oi  Mattawamkeag. 

The  channel  is  straight  both  above  and  below  the  station  and  has  a  width  of  about 
400  feet  at  ordinary  stages,  broken  by  two  piers.  The  bed  of  the  stream  is  rocky  and 
permanent.  The  water  is  confined  to  the  channel  by  the  abutments  of  the  bridge. 
The  current  is  strong  at  high  and  medium  at  low  stages.  Dams  are  maintained  at 
the  outlets  of  several  of  the  lakes  and  ponds  in  this  basin,  and  the  stored  water  is 
used  for  driving  logs.     Probably  90  per  cent  of  the  land  surface  is  in  forest, 

Dischaige  measurements  at  ordinary  and  high  stages  are  made  from  the  bridge, 
which  is  slightly  oblique  to  the  thread  of  the  stream.  The  initial  point  for  soundings 
is  on  the  soath  abutment  at  the  lower  end  of  the  inclined  end  post  of  the  downstream 
trass.  Low-water  measurements  are  made  by  wading  at  a  point  about  1  mile  above 
the  station,  where  the  velocities  are  greater  than  at  the  bridge  and  the  bed  is  gravelly. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  W.  T.  Mincher,  is  attached 
to  the  guard  timber  of  the  lower  side  of  the  bridge.  The  length  of  the  chain  is  33.40 
feet  The  gage  is  referred  to  bench  marks  as  follows:  ( 1 )  Southwest  corner  of  bridge 
seat  of  north  abutment;  elevation,  26.87  feet.  (2)  Copper  bolt  in  bowlder  north 
of  bridge  and  west  of  railroad;  elevation,  19.01  feet.  (3)  Marked  point  on  stringer 
near  gage;  elevation,  31.42  feet.  All  elevations  are  above  gage  datum,  which  is  at 
elevation  185.93  feet  above  mean  sea  level,  as  determined  by  the  Penobscot  River 
survey  of  1904. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Dewiiptloii:  82,  pp  22-28;  97,  p  86;  124,  p  44. 
Dijichaige:  82.  p  28;  97,  p  35;  124,  p  45. 
Discharge,  dally:  97,  p  87. 
Discharge,  monthly:  97,  p88;  124,  p  47. 
Gage  hei«^t8:  82,  p  28;  97,  p  86;  124,  pp  45-46. 
Bating  taUe:  97,  p  86;  124,  p  46. 

Discharge  mecuurements  of  MaJUawamkeag  River  at  MaUawamkeagy  Me.y  in  1905. 


April  13 F.  E.  Pressey- 

May5 do. 

Jane  28 i  Pressey  and  Adams. 

October24 1  F.  E.  Presfiey 

October  25a do 

NoTemberlSo.' do 


I 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq./eet. 

Ft.per  sec. 

404 

2,460 

4.37 

396 

1,350 

3.07 

838 

660 

2.21 

158 

120 

.98 

100 

88 

1.18 

145 

176 

2.19 

Gage 
,  height. 

Dis- 
charge. 

9.40 
6.69 

Sec-feet. 
10, 740 
4,150 

4.91 
2.65 

1,460 
117 

2.62 

104 

3.61 

386 

a  Measurement  made  by  wading  about  1  mile  above  gage. 
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Daily  gage  heighly  in  feet,  of  Maiiawamke<ig  liiver,  at  Maitaxtamkeag,  Me.,  for  1906, 


Day. 


Jan.  I  Feb.  1  Mar. 


10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16.. 
17., 
18.. 
19. 
20.. 
21., 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
31. 


4.0 


4.7 


4.7 


4.7 


Apr. 


4.7 


4.9 


11.4 
8.85 
8.6 
8,46 
8.66 
9.2 
9.8 
10.0 
10.0 
9.9 
9.6 
9.46 
9.3 
9.3 
9.3 
9.16 
8.8 
8.4 
8.15 
7.9 
7.9 
8.0 
8.0 
8.0 
7.9 
7.7 
7.36 
7.1 
7.0 


May. 


June.  '  July. 


6.9 

6.8 

6.7 

6.7 

6.66 

6.6 

6.8 

6.2 

6.1 

6.1 

6.1 

6.16 

6.1 

6.95 

6.65 

5.65 

5.9 

6.1 

6.5 

6.75 

7.86 

7.2 

7.2 

7.3 

7.15 

6.8 

6.45 

6.0 

5.6 

5.45 

5.3 


5.3 

5.3 

5.3 

5.2 

5.2 

5.2 

5.2 

5.1 

5.1 

4.96 

4.85 

4.7 

4.65 

4.8 

4.95 

5.2 

5.55 

5.25 

5.35 

6.7 

6.6 

5.1 

4.96 

4.75 

4.56 

4.4 

4.3 

4.4 

4.3 

4.3 


Aug. 


I 


4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.2 

4.1 

4.1 

4.0 

4.0 

8.9 

3.9 

8.8 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.66 

3.4 

3.6 

3.7 

3.6 

3.45 

3.5 

8.5 


3.6 

3.6 

3.6 

8.46 

8.8 

8.8 

3.3 

8.2 

3.2 

3.26 

3.4 

3.4 

3.4 

3.25 

8.1 

8.1 

8.0 

3.2 

3.2 

3.2 

3.16 

3.0 

2.9 

2.86 

8.0 

8.1 

3.0 

2.9 

2.9 

2.7 

2.8 


Sept.  I  Oct. 


2.8 

2.8 

2.8 

2.8 

2.9 

8.1 

8.1 

3.2 

8.2 

8.2 

8.1 

3.0 

8.0 

3.2 

3.4 

3.35 

3.3 

3.2 

8.2 

8.8 

8.2 

8.2 

3.1 

2.0 

2.95 

2.8 

2.8 

2.7 

2.7 

2.7 


2.7 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.5 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 


Nov.  I  Dec. 


2.6 

2.7 

2.7 

8.4 

3.5 

3.6 

3.6 

3.6 

3.6 

3.6 

3.7 

3.7 

S.7 

S.7 

3.6 

3.6 

3.7 

3.95 

4.25 

4.6 

4.S 

4.05 

3.9 

3.9 

4.0 

4.0 

4.0 

4.0 

4.15 

4.4 


4.9 

4.9 

4.7 

4.8 

4.9 

5.05 

5.0 

4.9 

4.8 

4.65 

4.5 

4.4 

4.4 

4.55 

4.8 

4.9 

4.9 

4.«5 

4.75 

4.8 

4.8 

4.7 

4.7 

4.6 

4.6 

4.5 

4.5 

4.4 

4.4 

4.5 

4.5 


Note.— River  frozen  January  1  to  April  1,  and  December  17-31.  For  these  periods  the 
readings  were  taken  to  the  Nurface  of  the  water  In  a  hole  cut  in  the  ice.  The  following 
readings  were  taken: 


gage-height 
comparative 


Date. 


January  1  . . 
January  9  . . 
January  16 . 
January  22  . 
January  29  . 
February  6 . 
February  12 
February  20 
February  26 

March  5 

March  12... 
March  19... 
March  26... 


Water 
surface. 


TOP  o^    I    S^oi 
^^'  ice. 


Feet. 
4.0 
4.2 
4.7 
4.7 
4.7 
4.7 
4.7 
4.4 
4.7 
4.9 
4.7 
4.7 
4.9 


FecL 


5.0 
4.9 
4.9 
4.6 
4.9 
6.0 
4.9 
4.9 
5.1 


0.7 
1.0 
1.2 
1.3 
1.3 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 


April  6,  river  clear  of  ice.    May  8-9  and  November  3,  no  record:  gage  heights  estimated, 
ber  17-81,  river  frozen  over,  but  not  safe  to  go  upon;  ice  0.6  foot  thick  December  31. 


Decern- 
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Stntit/n  mt'mg  table  fw  MaUarcamkeag  River  at  Mattawamkeagy  Me.y  from  January  1  to 

December  .if,  1905. 


G«ge 
height. 

DiMoharge. 
Seanul-feet. 

Gage 
height. 

Feet. 

Diwhargi'. 
Secowi-/eet. 

height. 

1 
Discharge. 

1 
Second-feet,  j 

Gage 
height. 

F^ei. 

Discharge. 

Fett. 

Feet. 

Second-feet. 

2.50 

86 

4.00 

660 

5.50 

2,359    [ 

8.00 

7.275 

2.60 

100 

4.10 

736 

5.60 

2,505 

8.20 

7,750 

2.70 

114 

4.20 

818 

5.70 

2.658 

8.40 

8,235 

2.80 

134 

4.80 

906 

5.80 

2,818 

8.60 

8,730 

2.90 

.160 

4.40 

1,000    1 

5.90 

2,985 

8.80 

9,285 

3.00 

190    • 

4.50 

1,100 

G.OO 

3,160 

0.00 

9,750 

3.10 

223 

4.60 

1,206 

6.20 

3,525 

9.20 

10,275 

3.20 

258    ' 

4.70 

1,818 

6.40 

3,900 

9.40 

10,820 

3.30 

295 

4.80 

1,436 

6.60 

4,285 

9.60 

10,380 

3.40 

834     , 

4.90 

1.559 

6.80 

4,675 

9.80 

11,945 

3.50 

376 
420 

5.00 

1,687 

7.00 

5,075 

10.00 

12,520 

3.60 

5.10 

1,817 

7.20 

5.495 

10.50 

14.000 

3.70 

470    ; 

5.20 

1,949 

7.40 

5,920    i 

11.00 

16,590 

3.80 

525    1 

5.30 

2.063 

7.60 

6.360 

3.90 

500    , 

1 

5.40 

2,219 

7.80 

6,810    ' 

NifTE. — ^The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  22  discharge 
metL^qirements  made  during  1902-1905.    It  Ih  well  deHned  between  gage  heights  2.6  feet  and  9.5  feet. 

Katinuiled  monthly  discharge  of  MaUawamkeag  River  at  Maitawamkeag^  Me,,  for  1905, 
[Drainage  area,  1.510  square  miles.] 


Discharge  in  second-feet. 


I 


Run-off. 


Month. 


Second-feet 


Depth  in 


Maximum.  Minimum.     Mean.      per  sauare  i   i^cheH.^ 


April  2-30 

May 

June 

July 

August 

September 

October 

November...  . 
Dwember  1-16. 


16,910 

6,812 

2.658 

818 

375 

334 

114 

1,206 

1,752 


5,075  ' 
2,083  I 
906 
334 
114 
114  I 
86| 
100  ' 
1.000 


9,194 

3,^W 

1,695 

601 

250 

209 

98.: 

541 

1,461 


6.09 

6.57 

2.58     1 

2.97 

1.12 

1.25 

.398 

.459 

.166 

.191 

.138 

.154 

.065 

.075 

.358 

.399 

.%7l 

.595 
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PISCATAQUIS  RIVER  NEAR  FOXCROFT,  ME. 

This  station  was  established  August  17,  1902,  by  F.  E.  Preesey.  It  is  located  at 
Low's  bridge,  about  half  way  between  Guilford  and  Foxcroft. 

The  channel  is  straight  above  and  below  the  station,  and  has  a  width  at  ordinary 
stages  of  about  90  feet.  The  banks  are  high  and  rocky;  the  bed  is  rough  and  rocky, 
but  permanent.  The  current  is  strong  at  high  and  medium  at  low  stages.  Water 
power  is  used  at  several  manufacturing  plants  within  a  few  miles  above  the  station. 
As  a  result  of  the  interruptions  due  to  the  irregular  use  of  water  at  the  mills,  the  river 
fluctuates,  at  low  stages,  through  nearly  a  foot  on  the  gage  within  the  day.  The 
small  amount  of  stored  water  in  this  basin  is  generally  used  for  log  driving. 
Slopes  are  steep.  The  river  rises  and  falls  rapidly.  Probably  50  per  cent  of  the 
basin  is  in  forest. 

Discharge  measurements  are  made  at  ordinary  and  high  stages  from  the  bridge. 
The  initial  point  for  soundings  is  on  tlie  left  bank  at  the  top  of  the  face  of  the  left 
abutment.  Low- water  measurements  are  made  by  wading,  either  above  or  below  the 
bridge,  at  points  where  the  Ijed  is  fine  gravel,  and  the  velocity  is  greater  than  at  the 
bridge. 

A  staff  gage  is  spiked  vertically  to  the  left  abutment.  It  is  read  twice  each  day  by 
A.  F.  D.  Harlow.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Top  of  second 
course  from  top  of  left  abutment;  elevation,  17.80  feet.  (2)  Copper  bolt  in  ledge  150 
feet  north  of  highway  and  75  feet  west  of  river;  elevation,  20.97  feet.  (3)  Marked 
point  on  bottom  chord  of  ui)stream  truss  of  bridge,  30  feet  from  the  initial  point; 
elevation,  21.80  feet.     All  elevations  are  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  82,  p  23;  tf7,  pp  38-39;  124,  pp  47-48. 
Dlschaige:  82,  p  23;  97,  p  89;  124,  p  48. 
Discharge,  monthly:  82,  p  24;  97,  p  41;  124,  p  60. 
Gage  heights:  82,  p  24;  97,  p  40;  124,  pp  48-49. 
Rating  tables:  82,  p  24;  97,  p  40;  124,  p  49. 

J>isc}iarge  measurements  of  Piscataquis  River  near  Ibxcrofty  Me.,  in  1905. 


Date. 


April  15. 
June  20. 


Hydrographer. 


F.  E.  Pressey 

l*reHsey  and  Adams . 


Width. 


Area  of 
"    flection . 


Feet. 
128 
104 


Mean 
velocity. 


Gaffe 
height. 


550 
230 


i.pcr»ec. 

Feet. 

6.24 

6.35 

1.85 

3.04 

Dis- 
chargt>. 

See.  Jl. 
2,«K) 
425 
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Daily  gage  height^  infeetj  of  Pwra/a^uw  JUt-er  near  Foxcroflj  Me.,  for  1905, 


Day. 


Jan.      Feb.      Mar.      Apr. 


10.. 

11.. 

12.. 
13.. 
14.. 
15.. 
16.. 


IH.. 
19.. 
20.. 
21.. 
22.. 
3.. 
21.. 
2.1.. 
2S.. 
27.. 
2S.. 
29.. 
30.. 
3!.. 


2.0 
3.5 
3.5 
3.2 
3.2 
3.1 
3.0 
3.0 
3.4 
4.0 
4.0 
4.0 
4.0 
4.0 
3.6 
4.0 
3.6 
3.7 
3.8 
3.7 
3.4 
3.4 
3.6 
3.6 
8.6 
3.4 
3.6 
3.4 
'2.8 
8.2 
3.2 


S.1 

3.8 

3.1 

3.8 

3.2 

3.8 

3.7 

3.8 

2.8 
3.2 
3.7 
3.7 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 
3.3 
3.4 
3.8 
3.2 
2.8 
3.0 
3.0 
3.1 
3.2 
3.3 
3.4 
4.2 
4.2 
4.0 


3.6 
3.5 
3.0 
2.6 
2.6 
2.5 
2.4 
2.4 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.4 
2.8 
3.0 
3.0 
3.1 
8.2 
3.2 
3.2 
4.8 
5.4 
6.5 
6.6 
8.0 


8.3 
6.5 
6.5 
4.8 
4.8 
5.2 
8.2 
5.7 
4.7 
4.7 
4.7 
4.9 
5.0 
4.8 
5.2 
5.0 
4.6 
4.3 
4.4 
8.6 
3.9 
4.6 
4.7 
4.8 
4.2 
4.3 
4.4 
4.4 
8.8 
8.5 


I  I 

May.    June.  |  July. 


3.5 
3.8 
4.0 
4.5 
4.4 
4.4 
4.2 
4.0 
3.9 
3.9 
3.1 
3.1 
3.3 
8.7 
4.1 
3.3 
8.8 
3.3 
8.3 
3.8 
3.8 
3.4 
3.2 
3.2 
3.2 
3.1 
3.3 
3.3 
2.9 
2.9 
2.9 


2.9 

2.8 

2.8 

2.8, 

2.6  I 

3.0 

3.0  I 
2.8  j 

2.8  I 
2.7 
2.4 
2.6  I 

3.1  I 
8.1  I 
8.0  I 
3.0  I 
2.8) 

2.9  I 

8.8 ; 

3.5 

3.4  i 

3.2 

3.1 

2.9 

3.0 

2.8 

2.9 

2.9 

2.8 

2.5 


Aug.     Sept. 


2,4 
2.8  j 

3.7  ' 
3.3  ' 
3.0  \ 
2.8 

2.8  , 
2.8 
2.6 
2.6; 
2.6 
2.6  ! 
2.6  I 
2.5' 
2.0  I 
2.0  I 
2.2 
2.0 
2.0 
2.1 
2.1 
2.0 
2.0 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.6 


2.4 
2.4 
2.4 
2.4 
2.4 
.8 
2.0 
2.1 
2.1 
2.2 
2.2 
2.2 
1.6 
2.8 
2.3 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
1.8 
2.0 
2.0 
2.1 
2.1 


2.1 
2.3 
1.8 
2.2 
2.3 
2.6 
2.6 
2.7 
2.2 
2.0 
2.3 
2.4 
2.4 
2.4 
2.4 
2.3 
2.0 
2.0 
1.7 
1.7 
1.8 
2.2 
2.2 
1.9 
2.0 
2.0 
2.2 
2.2 
1.9 
1.9 


Get.      Nov.      Der. 


2.0 
2.2 
2.3 
2.3 
2.3 
2.2 
2.0 
1.8 
2.3 
2.8 
2.3 
2.3 
2.3 
2.3 
1.7 
2.2 
2.2 
2.2 
2.0 
1.9 
1.9 
l.C 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.5 
1.5 
1.5 


I 


2.0  I 

2.0  I 

2.0  ! 

2.0 

1.7  ; 

2.0 

2.0 

2.0 

2.3 

2.2 

2.0 

1.7  ' 

2.0 

2.2 

2.0 

1.9 

2.2 

2.4 

2.6 

2.2 

2.2 

2.2 

2.1 

2.0 

1.9 

1.8 

2.3 

2.2 

2.2 

2.0 


2.1 
2.2 
2.2 
2.4 
2.4 
2.4 
2.4 
2.4 
2.2 
2.0 
2.2 
2.5 
2.6 
2.6 
2.6 
2.6 
2.2 
2.1 
2.2 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 


Note. — lee  in  river  broke  up  March  30;  river  clear  of  ice  April  7.    River  did  not  freeze  at  section 
nrar  gage  during  1905. 

Sitjtion  rating  table  for  Pisoataqau  River  near  Foxcroft,  Me.,  from  January  7,  7.w,i,  to 

December  SI f  1905. 


Gage 
height. 

Discharge. 

!     Gage 
height. 

Dlachaige.  i 

Gage 
height. 

Dlachaige. 
Second-feet. 

Gage 
!   height. 

Feet. 

Discharge. 

FuL 

Second-feet. 

1       fctt. 

Second-feet. 

F^. 

Second-ftft. 

1.50 

19 

2.70 

267 

3.90 

1,113 

5.20 

2.ca> 

1.60 

24 

2.80 

818 

4.00 

1,208 

6.40 

2,940 

1.70 

81 

2.90 

374 

4.10 

1,303 

5.60 

3,265 

1.80 

40 

3.00 

487 

4.20 

1,403 

5.60 

3  610 

.         l.lto 

51 

3.10 

502 

4.30 

1,508  ( 

6.00 

3,970 

2.00 

64 

3.20 

569 

4.40 

1,615 

6.20 

4,835 

2.10 

81 

3.80 

638 

4.50 

1,725 

6.40 

4,705 

j          2.20 

100 

8.40 
1          8.60 

709 

4.60 

1,840 

6.60 

5,(8) 

1         2.30 

128 

782 

4.70 

1,960 

6.80 

6,460 

2.40 

148 

I          3.60 

858  1 

4.80 

2,085 

7.00 

6,840 

2.50 

180 

3.70 

938 

4.90 

2,215 

2.60 

220 

3.80 

1 

1.023 

5.00 

2,350 

Note.— The  above  table  is  applicable  only  for  open-channel  condition.^.    It  is  based  on  22di.<<charge 
measurements  made  daring  19(«-1906.    It  is  well  aeflned  between  gage  heights  1.5  feet  and  6  feet. 
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Estimated  monthly  digcharge  of  Piscataquis  i?tr<T  near  Foxcroft,  Me,,  for  1906, 
[Drainage  area,  280  square  miles.] 


Month. 


Januarys. . 
February  n. 

March  o 

April « 

May 

June 

July 

August  ft... 
September. 

October 

November . 
December  . 


DiNchargc  in  eecond-feet. 


Run-off. 


I 
Maximum.   Minimum. 


1,208 

1,403 

7,810 

8,425 

1,725 

782 

938 

US 

267 

123 

220 

220 


Mean. 


The  year  . 


8,425 


64 

788 

2.81  i 

S.24 

818 

674 

2.41  1 

2-51 

148 

1,119 

4.00 

4.61 

782 

2,460 

8.79 

9.81 

374 

858 

3.06  , 

3..n3 

148 

395 

1.41  1 

1.57 

64 

200 

.714  : 

.S-23 

5 

96.4 

.344 

.897 

31 

103 

.368! 

.411 

19 

76.1 

.272  , 

.314 

31 

82.2 

.294  1 

.32S 

51 

108 

.385 
2.07  1 

.444 

5 

580 

27.99 

a  Estimateit  January  1  to  April  7  may  have  been  affected  by  Ice  conditions  on  the  river.  The  river 
was  open  at  the  gage. 

^  August  6,  discharge  estimated  at  5  second-feet.  The  water  was  held  back  on  account  of  construc- 
tion work  on  the  river. 

COLD  STREAM  AT  ENFIELD,  ME. 

Cold  Stream  is  the  outlet  from  Cold  Stream  Pond — really  a  series  of  ponds  com- 
prising a  U)tal  area  of  water  surface  of  about  10  sijuare  mile^<,  the  largest,  which  i? 
mostly  in  the  town  of  Enfield,  having  an  area  of  alwut  8  square  miles. 

Cold  Stream  flows  into  Passadumkea^  Stream,  a  tributar>'  of  the  Penol^ecot,  at  a 
distance  of  some  4 J  milc^  from  Cold  Stream  Pond,  and  has  a  total  draina^  area 
of  about  37  square  miles.  The  basin  is  mostly  wooded  and  but  si^rsely  settled. 
During  the  first  half  mile  the  fall  is  rapid,  but  through  the  rest  of  its  course  the 
stream  runs  through  a  great  swamp  and  is  tortuous,  with  a  sluggish  current.  Near  the 
village  of  Enfield  a  fall  of  perhaps  10  to  12  feet  has  in  the  past  been  developed  for 
power  for  a  saw  and  shingle  mill,  but  is  not  now  in  use.  This  drainage  basin  has 
been  considered  as  a  source  of  water  supply  for  the  district,  which  includes  Bangor 
and  some  other  adjacent  towns. 

This  station  was  established  June  14,  1904,  by  X.  C.  Grover,  and  was  located  at 
the  highway  bridge  about  three-fourths  of  a  mile  south  of  Enfield,  on  the  road  to 
Passadumkeag.  During  the  summer  it  was  found  that  the  gage  was  within  the 
influence  of  backwater  from  Passadumkeag  Stream,  and  consequently,  on  September 
12,  1904,  the  gage  was  taken  from  the  highway  bridge  mentioned  al>ove  and  place<i 
about  200  feet  V)elow  the  old  mill,  near  the  Enfield  post-office.  The  drainage  area  at 
this  point  is  alwut  26  square  miles. 

The  stream  is  fairly  straight  in  the  vicinity  of  the  measuring  section  and  is  alx>ut 
30  feet  wide  at  ordinary  stages.  The  depth  is  usually  alx)ut  0.9  foot  and  the  velocity 
is  high  at  all  stages.  The  l)e(l  of  the  stream  is  rocky  and  permanent;  the  l^anks  &tv 
not  high  an<l  probably  overflow  at  high  stages. 

Discharge  measurements  are  made  at  low  and  medium  stages  by  wading  in  the 
vicinity  of  the  gage.  High- water  measurements  are  made  from  the  bridge  about  600 
ftH»t  above  the  gage. 

A  standard  chain  gage  whicli  is  read  once  each  day  by  A.  J.  Twombley,  is  faatene<l 
to  a  clump  of  maple  trees  on  the  right  bank  of  the  river.  The  length  of  the  chain 
is  10.24  feet.     The  gage  is  referred  to  bench  marks  as  follows:  (1)  Spike  in  maple 
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tree  near  the  gage;  elevation,  6.89  feet.  (2)  Point  on  a  rock  inarke<l  '*B.  M.-2," 
about  8  feet  downstream  from  the  gage,  on  the  right  hank;  elevation,  4.55  feet  (3) 
Center  of  the  gage-hox  pulley;  elevation,  9.03  feet.  Elevations  are  above  gage 
datum. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Snpply  Paper  of  the  Unite<i  States  Geological  Survey  No.  124,  pages  50-^1. 


Discharge  meawrements  of  Cold  Stream  at  JSnJieldy  Me.,  in  1906, 


Dftte. 


Hydro^rapher. 


April 28 F.  E.  Preasey. 

Mays do 

May  8 ' do 

May26 do. 


May  26 

May  26 

June  24 

October  23 . 


-do. 
.do., 
.do. 
.do. 


Kovember  28  .  J do. 

I 


Width. 


Feet. 
33 
41 
33 
32 
28 
16.5 
82 
30 
34 


Area  of 
section. 

19.7 

44 

19.3 

28 

18.2 

22 

28 

14.1 

12.4 


Mean 
velocity. 

Gaxe 
hei^t. 

Ft.per8ee. 

FeeL 

1.15 

2.68 

3.81 

3.  S3 

1.52 

2.63 

2.23 

2.78 

3.  OS 

2.78 

1.87 

2.78 

2.30 

2.80 

1.51 

2.68 

1.28 

2.64 

Dis- 
charge. 

Sec-Ji. 
22.6 
168 
29.3 
52 
56 
42 
52 

21.3 
15.9 


Daily  gojge  heighty  in  feet,  of  Cold  Stream  at  Enfield,  Me,,  for  1905. 


Day. 


Jan.     Feb, 


9.. 
10.. 
11.. 
12.. 
13.. 
H.. 
15.. 
16.. 
17.. 
IS.. 
19.. 

a).. 

21.. 


23.. 
24.. 
25. 
26. 


2S.. 
29. 
30. 
31. 


2.6 
2.6 
2.7 
2.7 
2.6 
2.6 
2.6 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.8 
2.8 
2.7 
2.8 
2.9 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.7 
2.7 
2.6 
2.6 


2.7 

2.8 

2.7 

2.7 

2.7  I 

Z7J 

2.7 

2.7  I 

2.7 

2.7 

2.7  ' 

2.7  ■ 

2.7 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2,7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 


2.8 
2.7 
2.8 
2.6 
2.6 
2.6 
2.8 
2.8 
2.7 
2.7 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.7 
2.7 
2.7 
2.8 
2.8 
2.7 
2.7 
2.8 
2.7 
2.6 
2.7 
2.8 
2-8 


Apr.     May.    June.    July.     Aug.     Sept.     Oct.      Nov.     Dec. 


2.9 
2.8 
2.8 
2.9 
2.9 
3.0 
3.0 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.7 
2.7 
2.7 
2.6 
2.6 
2.7 
2.6 
2.6 
2.7 
2.6 
2.6 
2.6 
2.7 
2.8 
3.6 
3.7 


8.9 

3.6 

3.4 

8.4 

3.1 

2.9 

2.7 

2,6 

2.6 

3.0 

3.2 

3.2 

3.1 

3.1 

3.0 

8.0 

2.7 

2.7 

2.6 

2.7 

2.7 

2.7 

2.7 

2.8 

2.8 

2.7 

2.8 

2.8 

2.8  i 

2.8 

2.8 


2.8 
2.7 
2.7 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.8 
2.7 
2.8 

2.7 
2.7 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 


2.7 

2.7 

2.8 

2.8 

2.8 

2.8 

2.7 

2.7 

2.8 

2.8 

2.8 

2.8 

2.8 

2.9 

2.9 

2.8 

2.7 

2.8 

2.8 

2.8 

2.8 

2.9 

2.8 

2.8  j 

2.9 

2.8  i 

2.8  ' 

2.9  ^ 
2.8  I 
2.7  j 
2.6  I 


2,7 

2.6 

2.6 

2.5 

2.5 

2.5 

2.5 

2.6 

2.5 

2.5 

2.5 

2.-4 

2.4 

2.4 

2.4 

2.5 

2.5 

2.5 

2.5 

2.6 

2.5 

2.6 

2.5  i 

2.5  j 

2,5  I 

2.5  ; 

2.6 

2.5  I 

2.6 

2.5 

2.5 


2.5 
2.5 
2.6 
2.6 
2.7 
2.6 
2.6 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.8 
2.S 
2.H 
2.8 


2.7 
2.7 
2.7 
2.6 
2  6 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.7 
2.6 
2.6 
2.6 
2.7 
2.  7 
2.6 
2.7 
2.7 
2.7 
2.7 


2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.7 
2.7 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 


2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.6 
2.9 
2.8 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


Note.— River  was  frozen  December  11-18;  ice  reached  a  thiclcnchH  of  0.3  foot. 
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PHII^LIPS  LulKE  AND  OUTLETS  IN  IIOLDEN  AND  DEDHAM,  ME. 

Phillips  Lake  drains  an  area  of  about  11.5  square  miles  and  has  a  water  surface  of 
about  1.4  square  miles.  It  is  situated  about  10  miles  southeast  of  the  city  of  Bangor. 
The  shores  are  generally  rocky,  and  the  adjacent  country  mostly  wooded  and  but 
sparsely  settled.  The  water  is  apparently  of  excellent  quality  and  of  considerable 
depth.  This  lake  is  under  consideration  as  a  new  source  of  water  supply  for  the  city 
of  Bangor.  Et  has  two  drainage  outlets.  The  greater  amount  of  water  flows  from 
the  north  end  of  the  lake  northwani  through  the  village  of  East  Holden,  thence 
southward  through  Long  Pond  and  into  Penobscot  River  below  Bucksport  The 
total  length  of  this  outlet  is  18  miles.  The  other  outlet,  situated  at  the  southeaat  end 
of  the  lake,  in  the  town  of  Dedham,  flows  into  Green  Lake  and  thence  into  Union 
River.     Through  this  outlet  there  is  flow  only  during  medium  and  high  stages. 

The  United  States  Geological  Survey  maintains  gages  at  the  two  outlets  of  the  lake, 
alfo  a  gage  for  obtaining  a  record  of  lake  level. 

The  station  at  the  northern  outlet  was  established  July  7,  1904,  by  F.  E.  Prewey. 
It  is  located  alx)ut  H  miles  from  the  lake,  one-fourth  mile  south  of  the  village  of 
East  Holden,  and  175  feet  south  of  an  old  mill.  The  drainage  area  at  this  point  is 
12.3  square  miles.  A  plain  staff  gage  was  first  used,  attached  vertically  to  a  maple 
tree  on  the  right  bank,  but  this  was  replaced  on  December  6,  1904,  by  a  standard 
chain  gage  attached  to  the  same  maple  tree;  length  of  chain,  9.48  feet.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  spike,  approximately  vertical,  in  the  foot 
of  the  tree  to  which  the  gage  is  attached,  inclosed  in  a  circle  and  marked  "B.  M.-l ;" 
elevation,  5.24  feet  above  gage  datum.  (2)  The  highest  point  on  a  large  stone  about 
25  feet  upstream  from  the  gage  in  the  bed  of  the  stream.  It  is  incloeed  in  a  cinle 
and  marked  **B.  M.-2;"  elevation,  5.51  feet  above  gage  datum.  (3)  Spike  driven 
into  maple  tree  to  which  gage  is  attached,  approximately  horizontal,  for  use  in 
measuring  to  the  water  surface;  elevation,  6.17  feet  above  gage  datum.  (4)  Center 
of  gage-box  pulley;  elevation,  8.30  feet  above  gage  datum. 

Discharge  measurements  are  made  at  ordinary  stages  by  wading  near  the  gage.  At 
high  water  they  can  be  made  from  a  railroad  bridge  about  1  mile  upstream.  The 
channel  is  straight  for  about  10  to  12  feet  above  the  gage  and  cur\ed  just  below  the 
gage.  The  bed  is  rocky  and  rough,  but  permanent.  The  banks  are  high  and  not 
subject  to  overflow.  There  is  but  one  channel  at  all  stages.  The  ordinary  width  is 
about  10  feet;  depth,  0.8  foot;  velocity,  high  at  all  stages.  The  gage  is  read  once 
each  day  by  I^wis  Pinkham,  of  East  Holden. 

The  station  at  the  southeastern  outlet  was  established  July  19,  1904,  by  H.  K. 
Barrows.  It  is  located  at  the  highway  bridge  about  IJ  miles  southeast  of  Lake 
House  railroad  station,  and  is  aliout  700  feet  southeast  of  the  Maine  Central  Railroad 
crossing.  A  plain  staff  gage  is  fastened  vertically  to  the  logs  of  the  floor  and  the 
right  abutment  of  the  single-span  highway  bridge.  It  is  referred  to  bench  marks  as 
follows:  (1)  A  x)oint  and  circle  on  stone  of  the  southeast  abutment  of  the  bridge 
marked  **B.  M.— 1;"  elevation,  6.31  feet  above  gage  datum.  (2)  Highest  point  of 
stone  alxjut  50  feet  nrrth  of  the  gage  on  the  west  side  of  the  road,  inclosed  by  a 
circle  and  marked  '*  B.  M. — 2;"  elevation,  10.04  feet  above  gage  datum. 

Discharge  measurements  are  made  at  low  and  medium  stages  by  wading  just  below 
tlie  bridge,  and  at  high  stages  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  atta(!hed.  The  channel  is  curved  for  about  25  feet  above  the  station  and 
straight  for  some  'SO  feet  below.  The  bed  of  the  stream  is  of  gravel,  rough  but  per- 
nianent.  the  banks  are  rocky,  wooded,  and  liable  to  overflow.  There  is  but  one 
channel  at  all  stage.^.  Tlie  gage  is  read  only  when  meter  measurements  are  made, 
as  the  flow  through  this  outlet  is  closely  proportional  to  the  lake  height. 

The  station  on  Phillips  Lake  was  established  July  19,  1904,  by  H.  K.  Barrows.  It 
in  located  about  one-fourth  mile  west  of  Lake  House  railroad  station.     The  gage  is  a 
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plain  vertical  staff,  fastened  to  a  bowlder  on  the  east  shore  of  the  lake  about  300  feet 
northwest  of  Dr.  L.  S.  Ghilcott's  cottage.  It  is  referred  to  bench  marks  as  follows: 
(1)  A  point  on  ledge  of  rock  east  of  the  gage,  inclosed  l)y  a  circle  and  marked  '^B. 
M. — 1;"  elevation,  10.28  feet  above  gage  datum.  (2)  A  point  on  a  ledge  of  rock 
about  10  feet  west  of  the  gage,  inclosed  by  a  circle  and  marked  **  B.  M. — 2;"  eleva- 
tion, 11.86  feet  above  gage  datum.  This  gage  is  not  now  in  use,  as  an  additional  ver- 
tical staff  gage,  referred  to  the  same  datum,  was  established  on  December  6, 1904.  It 
is  fastened  to  the  east  abutment  of  the  Maine  Central  Railroad  bridge  over  the 
north  end  of  Phillips  Lake.  It  is  referred  to  bench  marks  as  follows:  (1)  The 
northwest  comer  of  wing  wall  at  west  end  of  bridge;  elevation,  16.79  feet  above  gage 
datum.     This  gage  is  read  once  a  week  by  H.  C.  Lord. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pp.  52-54. 

Diftrharge  measurements  of  PhUlips  Jjake,  northern  outlet,  at  J'Jast  Holden,  Me,,  in  1906, 


Date. 


Hydrographer. 


Aprill? 

May  25a 

April  29«...- 

Jonel? 

Ao^rQ^tll 

AugiL<!tl5 

September  2. 
October  21... 


F.  K.Pres8ey 

....do 

do 

Pieasey  and  Adams . . 
F.  E.Prefl8ey......... 

Barrows  and  Pressey. 

F.  E.  Pressey 

....do..! 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Qa«e. 
height. 

Sq.Jl. 

Ft.  Iter  sec. 

Feet. 

15.5 

9.9 

2.44 

1.84 

17.0 

11.1 

2.45 

1.90 

17.0 

12.2 

2.52 

1.90 

12.5 

11.5 

.      1.87 

1.82 

12.5 

9.2 

1.68 

1.77 

9.3 

8.6 

1.28 

1.67 

9.5 

9.3 

1.36 

1.74 

6.7 

1 

8.0 

.60 

1.41 

Dis- 
charge. 

Sec.  -Jl, 
24.2 
27.2 
30.7 
21.6 
15.0 
11.0 
12.6 
1.8 


oFrom  log  acroes  stream  100  feet  below  gage. 

Discharge  measurements  of  Phillips  Lake,  southeastern  outleij  near  Lake  House  railroad 

station  J  Me.,  in  1905. 


Date. 


Hydrographer. 


April  17 F.  E,  Pre«cy 

April  29 do 

May  25 ' do 

June  17 !  Preseey  and  Adams... 

AogostU I  F.E.  Preasey 

August  13 1  Barrowsand  Pressey . 

September  2...    F.E.Pres8ey 

(ictobcr21 do 


Width. 


Feet 
8.0  I 
8.0 
8.0 
4.0 
2.5 
2.5 
.5 
.35 


Area  of 
section. 


Mean 
velocity. 


I     Oage 
Gage     I  height, 
height.     Phillips 
*    Lake. 


Sr/,  Jl.     Ft.per  sec. 


19.8 

2.26 

15.4 

.79 

14.3 

.83 

1.8 

1.83 

1.19 

La*) 

1.06 

.96 

.06 

.67 

.06 

.58 

Feet 
2.80  I 
2.28  I 
2.20 
1.62 
1.88 
1.36 
1.06  I 
1.10  ' 


Feet. 
9.40 

.     8.94 
8.97 
8.48 
7.37  I 
7.20  j 
6.40  I 
6.00  I 


Dis- 
charge. 


Sec.-/l. 

42.7 

12.2 

11.9 

3.3 

1.25 

1.04 

.06 

.08 


ital65— 06 i 
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Daily  gage  heighlf  infect,  of  Phillips  Lakey  northern  outlet,  at  East  Holden,  Me.,  for  IW.'k 


7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20.. 
21., 
22. 
28., 
24., 
25.. 
26.. 
27.. 
28.. 
29.. 
90.. 
81.. 


Day. 


Jan. 


1.6 

1.6 

1.6 

1.6 

1.7 

1.7 

1.7 

2.7 

2.55 

2.15 

2.05 

1.95 

1.95 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.75 


Feb. 


1.75 


1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1. 

1.65 

1.65 

1.65 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


Mar.      Apr. 


1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.55 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.6 

1.IV5 

1.6 

1.6 

1.6 

1.7 

1.9 

1.95 

2.0 

2.1 

2.1 

2.3 


2.05 

1.8 

1.8 

1.85 

1.9 

2.2 

2.2 

2.1 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

1.8 

1.85 

1.85 

1.8 

1.9 

1.^9 

1.85 

2.0 

2.0 

2.0 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 


Nfay.    June. 


1.9 

1.9 

1.85 

1.95 

1.9 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

1.95 

1.95 

1.95 

1.95 

2.0 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 


1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.9 

1.85 

1.85 

1.85 

1.85 

1.85 

1.9 

1.95 

1.95 

1.95 

1.9 

1.9 

1.9 

1.85 

1.9 

1.85 

1.85 

1.85 


July.    Aug.  I  Sept.  I  Oct.  {  Nov.     iKf. 


1.85 

1.9 

1.9 

1.9 

1.7 

1.7 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.55 

1.55 

1.55 

1.55 

1.55 

1.65 

1.55 

1.56 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.65 

1.6 


1.55 

1.6> 

1.56 

1.55 

1.56 

1.65 

1.8 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 


1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.86 

1.8 

1.8 


1.8 

1.8 

1.8 

1.8 

1.8 

1.6 

1.6 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 


1.7 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.55 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.45 

1.5 


1.5 
1.7 
1.7 

1..T5 

l.,S5 
l.S) 
l.» 
1.6 
1.75 
1.9 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.9 
1.9 
1.9 
2.3 
1.9 
2.0 
2.4 
2.0 
1.9 
1.9 
1.9 
1-8 
l.K 


NoTB.— River  did  not  freeze  near  gage  during  1906. 
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Iktily  gage  height^  in  feetj  of  Phillips  Ixike  near  Eati  Holden^  Me.y  for  1905. 


Day. 

Feb.       Mar. 

Apr. 

May. 

June. 

July. 
8.1 

Aug. 

Sept. 

Oct. 

Nov.   !    Dee. 

1 

1 

9.6 

1 

2 

6.4 

1 

6.5 

3 

8.7 

1 

4....; 

8.8          8.8 

1 

1 

6.0    

5 

t 

7.6 

6 

8.9 

7 

6.3 

1 

s 

9.7 

8.0 

1 

9 

6.4 

7.4 

10 ' 

1 

8.6 

11 8.8          8,8 

1 

6.2  ! 

12 ' 

, 

7.4 

n :::::::l....... 

8.8 

1 

14 

6.2 

15 

9.6 

7.9 

7.2 

16 

6.4 

7.6 

17 

9.4 

8.5 

18 8.3 

8.2 

6.3    -- 

19 

7.1 

30 

9.1 

1 



21 

1 

6.1 

22 

9.3 

7.7 

1 

23 \,s::::::. 



6.4 

7.6 

24 

1 

8.2 

25 

8.4 

8.5    ;         9.0 

6.3 

26 

6.7 

27 

1 

8.9 

28 

1 
1 

6.0 

29 

9.0 

7.6 

30 t 

........... 

6.3 

7.6 

31 1 

1                   ■ 

•1 

1 

i 

III. 

Note. — February  4, 11,  ^age  height  to  top  of  ice:  ice  4  inches  thick.    February  18,  26,  and  March  4, 
no  ice  at  £;age.    April  22,  ice  left  lake.    December  16, 2  inches  ice  at  gage.    December  23,  30,  no  ice  at 

KENNEBEC  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

Kennebec  River  is  one  of  the  best  streams  in  the  United  States  for  the  develop- 
ment of  water  power.  Its  basin,  which  lies  wholly  within  the  State  of  Maine, 
between  those  of  Androscoggin  and  the  Penobscot,  is  150  miles  in  length  and  from 
50  to  80  miles  in  width  in  the  main  portion,  embracing  a  total  ^rea  of  6,110  square 
miles.  Of  this  area,  1,330  square  miles  are  tributary  to  Moosehead  Lake,  in  which 
the  river  has  its  source.  The  upper  tributaries,  however,  rise  in  the  hilly,  forested 
areas  lying  to  the  east  and  west  of  that  Idke.  Of  these,  Moose  River  is  the  most 
important  The  northern  part  of  the  drainage  basin  is  broken  by  offsets  from  the 
White  Mountains.  Nearly  the  whole  of  the  upper  portion  is  forest  covered  and  in 
its  original  wild  state. 

Below  the  outlet  of  Moosehead  Lake  the  hills  close  in  on  the  river,  forming  a 
narrow,  rocky  chasm,  with  steep  and  precipitous  sides.  From  Moosehead  Lake  to 
The  Forks  the  river  is  a  torrent,  the  total  fall  in  the  23  miles  being  500  feet.  Dead 
River  is  tributary  to  the  Kennebec  at  The  Forks.  Below  this  junction  the  river 
flows  with  a  lesser  slope  in  a  narrow,  winding  bed,  about  20  miles  to  Bingham; 
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thence  through  a  broader  valley  in  which  are  located  many  farms.  Between 
Bingham  and  tide  water  there  are  a  number  of  large  falls,  at  which  water  power  has 
been  developed. 

The  prevailing  rock  in  the  northern  part  of  the  basin  is  slate,  with  a  belt  of  sand- 
stone to  the  west  and  a  district  of  granite  to  the  east  of  Moosehead.  South  of  Bing- 
ham mica-schists  run  into  the  clay  slate  in  spots  and  elsewhere  into  gneiss,  but 
(except  where  broken  by  intrusions  of  granite,  as  at  Hallowell  and  Augusta)  slate 
prevails  as  far  as  Gardiner.  Below  the  latter  city  gneiss  predominates,  with  stretches 
of  mica-schists  on  the  east  bank.  The  surface  materials  are  finely  pulverized. 
Water  retaining  sands  and  gravels  are  more  abundant  in  the  northern  part,  succeeded 
by  a  greater  proportion  of  loam  and  clay  to  the  south. 

Surveys  have  been  made  in  the  Kennebec  River  drainage  basin  by  the  United 
States  Geological  Survey  as  follows:  1903  and  1904,  plan  and  profile  of  Kennebec 
River  between  tide  water  and  Moosehead  Lake;  1905,  plan  and  profile  of  Moose 
River  between  Moosehead  and  Brassua  lakes,  and  above  Brassua  to  near  Little 
Brassua  Lake;  survey  for  plan  of  Brassua  Lake  and  Wood  Pond,  showing  shore 
lines,  contours  on  banks,  soundings,  etc. 

The  areas  of  the  drainage  basins  of  the  river  and  its  principal  tributaries  are  given 
in  the  following  table: 

Drainage  areas  of  Kennebec  River  and  principal  trihiUari^, 


River. 


Kennebec . 

Do 

Do 

Do 

Do 


Locality. 


Outlet  of  Moosehead  Lake 

The  Forks  at  K9^ng  station 

Immediately  below  mouth  of  Dead  River. 
Caratunk  Falls,  Solon 


Do. 
Do. 
Do. 
Do. 


Do 

Do 

Do 

Moose 

Roach 

Do 

Dead 

Carrabassett 

Do 

Sandy 

Do 

Do 

Sebasticook 

Messalonskee 

Do 

Cobboaseecontee  . 


'  North  Anson,  above  mouth  of  Carrabassett  River,  at  gaging 
station. 

Madison 

Norridgewock 

Fairfield 

Waterville,  above  mouth  of   Sebasticook  River,  at  Rollings- 
worth  &  Whitney  dam. 

Waterville,  below  mouth  of  Sebasticook  River 

Augusta  

Head  of  MerrymeeUng  Bay 

Mouth  and  at  gaging  station 

Roach  River 

Mouth 


Drainage 
area. 


I 


Mouth,  The  Forks,  and  at  gaging  station 

North  Anson,  above  Embden  Brook,  at  gaging  station. 

Mouth 

Farmington 

At  gaging  station ', 

Mouth 


.do. 


At  gaging  station 

Mouth 

Mouth  and  at  gaging  station. 


Sq.  miUf. 
1,S30 
1,670 
2,  MO 
2,790 
2,8J« 

S,310 
4,020 
4,370 
4,3s» 

5,310 
5.710 
6,110 
680 
85 
120 
870 
340 
3» 
350 
650 
670 
930 
205 
208 
240 
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KENNEBEC  RIVER  AT  THE  FORKS,  ME. 

This  station  was  established  September  28,  1901,  by  N.  C.  Grover,  at  the  wooden 
highway  bridge  across  Kennebec  River  at  The  Forks,  above  the  mouth  of  Dead 
River.  Of  the  drainage  area  at  this  station,  1,330  square  miles  are  tributary  to  Moose- 
head  Lake  and  the  remaining  340  square  miles  drain  into  the  Kennebec  by  small 
streBms  with  steep  slopes  and  no  storage.  Practically  all  land  surfaces  above  this 
point  are  in  forest. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the  station,  is 
unbroken  by  piers,  and  is  about  125  feet  wide  at  ordinary  stages  of  the  river.  The 
current  is  swift  at  high  and  medium  at  low  stages.  The  banks  are  high  and  rocky 
and  the  bed  is  rocky  and  permament. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  on  the  left  bank,  marked  by  a  rod  across  the  bridge,  just  above  the  abutment 
and  below  the  bridge  floor. 

There  are  tw^o  gages— one,  a  vertical  rod,  is  attached  to  the  timber  retaining  wall 
on  the  left  bank,  about  75  feet  above  the  bridge ;  the  other  is  a  standard  chain  gage 
attached  to  the  bridge  floor.  The  length  of  the  chain  is  17.18  feet.  Gage-height 
observations  are  made  twice  each  day  by  William  W.  Young.  The  datum  of  the 
two  gages  is  the  same  and  is  referred  to  two  bench  marks  :  ( 1 )  The  top  of  a  bolt 
on  the  east  abutment,  north  side  of  bridge,  elevation,  12.85  feet;  (2)  marked  point 
on  the  floor  of  the  bridge,  near  the  east  end  of  the  gage  box,  elevation,  15.42  feet. 
Elevations  are  above  gage  datum,  which  is  562.85  feet  above  mean  sea  level,  as 
determined  by  the  Kennebec  River  survey  of  1904. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey  : 

Docription:  65.  p  16;  82.  pp  26-27;  97,  p  48;  124;  pp  6&-57. 
Discharge:  66,  p  16;  92,  p  27;  97,  p  48;  124,  p  67. 
Discharge,  monthly:  82,  p  28:  97,  p  45;  124,  p  59. 
6«ge  heights:  65,  p  16;  82,  p  27;  97.  p  44;  124,  p  58. 
Bating  tables:  82,  p  28;  97,  p  45;  124,  p  58. 

Discharge  meamirements  of  Kennebec  River  at  The  Forks,  Me. ,  in  1905, 


Date. 

Hydrographer. 

wi<ith,  ^«^'. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  21 

July  18 

September  i... 

P.  E.  Pressev 

Feel. 
121 
119 

Sa.  feet. 
660 
620 
780 

Ft.p€r»ec. 
1.82 
1.63 
2.19 

lyxt. 
1.90 
1.53 
2.80 

Sec-feet. 
1,200 

do 

950 

H.  K.  Barrows 

123 

1,600 
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Daily  gage  height,  infeely  of  Kennebec  River  at  The  Forks,  Jfe.,  for  1905. 


Day. 

Jan. 

4.8 
4.7 
4.8 
4.8 
4.9 
4.7 
4.5 
4.2 
4.5 
4.2 
4.2 
4.3 
4.4 
4.4 
4.3 
4.4 
4.5 
4.5 
4.6 
4.5 
4.5 

4.6 
4.9. 
4.9 
4.9 
5.0 
5.0 
5.0 
5.0 
5.0 

Feb. 

5.1 
6.1 
5.2 
5.2 
5.2 
6.1 
5.1 
5.1 
6.1 
4.9 
4.7 
4.8 
4.8 
4.8 
4.7 
4.8 
4.8 

Mar. 
4.5 



4.0 

3.8 

Apr. 

2.95 

2.85 

2.6 

2.06 

1.75 

1.6 

1.9 

2.1 

2.1 

2.1 

2.26 

2.5 

2.75 

2.8 

2,8 

2.75 

2.55 

2.3 

2.05 

2.16 

1.9 

2.8 

2.4 

2.0 

2.0 

2.16 

2.65 

2.65 

2.65 

2.65 

May. 
4?5 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.4 

3.3 

2.9 

2.66 

2.65 

2.6 

2.56 

2.75 

2.9 

2.8 

2.8 

2.7 

2.7 

2.4 

2.3 

2.3 

2.0 

1.8 

1.85 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

1.^ 

1.8 

1.8 

1.8 

1.8 

1.7 

^•^ 
1.7 

1.7 

1.6 

1.5 

1.4 

1.5 

1.6 



1.6 

1.6 

1.6 

1.6 

1.6 

1.65 

1.45 

1.4 

1.4 

1.5 

1.4 

1.4 

1.4 

1.4 

1.35 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.45 

1.66 

1.7 

1.7 

1.7 

1.6 

1.6 

1.6 

1.6 

1.5 

1.6    , 

1.5    ' 

1.5    1 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.5 

1.5 

1.6 

1.4 

1.4 

1.35 

1.3 

1.3 

1.15 

1.1 

1.2 

1.2 

>.2 

1.2 
1.2 
1.8 

1.3 

2 

2.56 

1.3 

3 

2.36 
3.26 
3.3 
2.55 

1 

1.3 

4 

i 

1-3 

5 

i 

1.3 

6 

1 

1.3 

7 

1 

1.2 

8 

!                  1 

1.15 

9 

J                  1 

1.1 

10 

1.1 

11 

1.1 

12 

*    ■    1 

2.8 
2.8 
2.9 
2.8 

1.2 

13 

1 

1.2 

14 

1                  1 

1.3 

15...     . 

1.8 

16 

, 

2.8 

2.8 

2.75 

2.65 

2.6 

2.6 

2.6 

2.6 

2.5 

2.85 

2.76 

2.75 

2.75 

2.76 

2.7 

2.7 

17 

18 

1 
1 , 

3.7 

19      ... 

1 

20 

4.9 
4.7 

8.6 

3.5 

3.6 

3.6 

3.5 

3.4  ' 

2.56 

2.3 

2.35 

2.25 

2.0 

2.3 

21 

22 

23 

24 

1 

26  

3.4 

26 

• 

27 

28 

1 

29 

80 

31             .  . 

.J 

NoTK.— Ice  conditions  January  1  to  March  26  and  December  16-31:  January  24,  gage  reader  et^ti- 
mates  backwater  effect  of  0.2  foot  due  to  ice:  channel  open  80  feet  wide  at  the  gage.  January'  29, 
channel  open  about  10  feet  wide  at  the  gage.  February  1.  river  frozen  over  at  the  gage.  Most  of  the 
ice  went  out  during  the  week  of  March  20-26.  December  18,  rlHe  in  river  due  to  anchor  ice;  efltimated 
gage  height,  2.1  feet.  During  frozen  period  gage  height«  are  to  the  surface  of  the  water  in  a  hole  cut 
in  the  ice.    The  following  comparative  readings  were  taken : 


Date. 


February  21  , 
February  24  , 

March  8 

March  11  . . . 
March  18.... 
December  18. 
December  26, 


From  about  May  1  to  July  31  considerable  fluctuations  in  gage  heights,  amounting  to  from  2  to  over 
6  feet,  occur  daily,  due  to  tnc  regulating  of  the  flow  at  Indian  Pond  dam  for  the  purpose  of  log  driv- 
ing. The  morning  and  evening  records  obtained  by  the  observer  represented  the  maximum  and 
minimum  heights  of  each  day  during  this  period  as  well  as  could  be  determined.  The  range  of  the 
morning  readings,  May  7  to  July  31,  was  4.0  to  7.6  feet,  and  of  the  evening  readings  1.5  to  2.6  feet. 
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Slation  Toiing  table  for  Kennebec  River  at  The  Fork*,  Me.,  fiwn  January  1  to  December 

Sly  1905. 


heSS't  |l>l«harge. 

Gage 
height. 

Discharge.  | 

Gage 
height. 

Discharge. 

,  h^lgft.  [^^^^- 

Ftet, 

Second-ftet. 

Feet. 

Second'/eet.  \ 

Feei. 

Secondr/eet. 

Feet. 

Second-fed. 

1.10 

630 

2.00 

1,805  1 

2.90 

2,826 

8.80 

8,826 

1.20 

696 

2.10 

1,395  > 

8.00 

2,470 

4.00 

4,220 

1.80 

765 

2.20 

1,490 

3.10 

2,620 

4.20 

4,636 

1.40 

8S5 

2.30 

1,590  ' 

3.20 

2,775 

4.40 

5,070 

1.50 

910 

2.40 

1,700 

3.80 

2,935 

1          4.60 

6,686 

1.60 

985 

2.60 

1,816 

8.40 

3,100 

4.80  1          6,020 

1.70 

1,060 

2.60 

1,985 

8.50 

8,270 

5.00 

6,626 

1.80 

1,140 

2.70 

2,060 

8.60 

8,450 

1 

1.90 

1,220 

2.80              2,190 

1 

8.70 

8,685 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  13  discharge 
measurements  made  during  1901-1906.  It  is  well  defined  between  srage  heights,  1.1  feet  and  5  feet. 
The  extension  above  6  feet  is  based  on  the  extension  of  the  area  and  velocity  carves,  the  latter  being 
determined  by  means  of  tables  based  on  Kutter's  formula. 

Estimated  monthly  discharge  of  Kennebec  River  at  The  Forks,  Me.,  for  1905, 
[Drainage  area,  1,670  square  miles.] 


Month. 


March  2&-81... 

April 

Mayo 

Janea 

Jnlya 

August 

September 

October 

November 

December  1-15. 


Discharge  in  second-feet. 


Maximum. 


1,876 
2,400 
6,700 
8,330 
5,810 
2,986 
2,060 
1,060 
986 
766 


Minimum. 


1,306 

985 

1,645 

4,780 

2,980 

835 

836 

696 

680 

680 


Mean. 


1,691 

1,666 

4,380 

5,408 

4,0(J5 

2,067 

1,218 

864 

838 

717 


Run-oif. 


Second-feet 

rsQUi 

mile 


per  square 
nil< 


0.953 
.998 
2.59 
8.24 
2.48 
1.24 
.747 
.517 
.602 
.429 


Depth  in 
inches. 


0.218 
1.11 
2.99 
8.62 
2.80 
1.43 
.888 
.096 
.660 
.239 


oThe  mean  daily  discharge,  May  7  to  July  31,  was  computed  by  averaging  the  dischaiges  as  applied 
to  the  morning  and  evening  gage  neights,  taking  account  also  of  the  relative  length  of  the  high  and 
low  water  penods. 
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KENNEBEC  RIVER  NEAR  NORTH  ANSON,  ME. 

This  station  was  established  October  18,  1901,  by  N.  C.  Grover.  It  is  locate<1  IJ 
miles  east  of  North  Anson,  above  the  mouth  of  Carrabassett  River. 

The  channel  is  straight  for  500  feet  above  and  1,000  feet  l>elow  the  station,  and  hae 
a  width  of  about  350  feet,  broken  by  one  pier.  The  current  is  swift  at  high  stages 
and  moderately  rapid  at  low  stages,  except  near  the  left  bank.  The  right  bank  is 
high  and  rocky.  The  left  bank  is  comparatively  low  and  subject  to  overflow  at  the 
time  of  highest  water.  The  bed  of  the  stream  is  rocky,  with  sand  over  a  portion  of 
the  sec^tion,  and  is  permanent. 

Discharge  measurements  are  made  from  the  wooden  highway  bridge  across  the 
Kennebec,  known  locally  as  Patterson  Bridge.  The  initial  point  for  soundings  is  on 
the  left  bank,  at  the  outside  of  the  end  post  of  the  center  truss  of  the  bridge.  Low- 
water  measurements  are  made  from  a  boat  alwut  1,000  feet  below  the  station,  at  a 
section  where  there  is  a  better  distribution  of  current. 

b'^Gage  readings  are  ma<le  twice  each  day  by  Mrs.  C.  S.  Benjamin,  the  toll  collector 
at  the  bridge.  There  are  three  gage^ — one,  for  ordinary  stages,  is  a  vertical  rod 
fastened  to  the  bridge  pier;  another,  for  high-water  observations,  is  a  vertical  rod 
attached  to  the  right  abutment;  the  third,  for  low-water  stages,  is  a  standard  chain 
gage  attached  to  the  wooden  truss  on  the  upstream  side  of  the  bridge.  The  length 
of  the  chain  was  30.40  feet  when  the  gage  was  established,  but  changed  to  30.36  feet 
July  26,  1904,  and  to  30.23  feet  July  19,  1905,  owing  to  settling  of  the  bridge.  The 
gage  datum  is  241,24  feet  above  mean  sea  level,  as  detertnined  by  the  Kennebec  River 
survey  of  1904.  The  datum  of  the  three  gages  is  the  same  and  is  referred  to  four 
bench  marks,  as  follows:  (1)  Top  of  pier  bick  of  tbe  gage;  elevation,  22.50  feet 
(2)  Top  of  the  southeast  corner  of  the  twelfth  stone  from  the  top  of  west  abutment; 
elevation,  9.55  feet.  (3)  Chopper  bolt  in  bowlder  on  right  bank  about  100  feet  above 
the  bridge;  elevation,  10.66  feet.  (4)  Marked  point  on  the  bottom  chord  of  the 
bridge  near  the  chain  gage;  elevation,  25.15  feet  originally;  changed  to  25.03  feet 
July  26, 1904,  and  to  24.91  feet  J.::y  19,  1905.  .  Elevations  refer  tt)  datum  of  the  gage, 
r  Information  in  regard  to  thi.:  station  is  contained  in  the  following  Water-Supply 
papers  of  the  United  States  Goological  Survey: 

'  Description:  65,  pp  16-17;  82,  pp  28-29;  97,  pp  45-^6;  124,  pp  59-60, 
•:  Diflcharge:  66,  p  17;  82,  p  29;  97,  p  46;  124,  p  60. 

Discharge,  monthly:  97,  p  48;  124,  p  62. 

Gage  heights:  65,  p  17;  82,  p  29;  97,  p  47;  12A,  p  61. 

Rating  table:  97,  p  47;  124,  p  62. 

Discharge  meamrements  of  Kennebec  River  near  North  A'ns(m,  JVe.,  in  1905. 


Date. 


February  9a. 
Febniary  9a. 

April  19 

July20 

October  27 . . . 


Hydrographer. 


Barrows  and  Norcross  . 

do 

F,  E.  Pressey 

do 

do 


Width. 


Area  of 
section. 


Mean 
velocity. : 


Gage 
leight. 


heigl 


Feet. 
458 
458 
304 
295 
277 


Sq.feet. 
1,890 
1,390 
2,150 
1,930 
1,460 


Ft. per  sec. 

1.50  , 

1.54  j 

•  2.33 

1.95 

.90 


Feet. 
5.27 
5.32 
4.26 
3.72 
2.30 


Dis- 
charge. 


Sec.-fctt. 
2,  OK) 
2, 1 10 

5,  axi 

8.770 
l,Si>0 


"  (rage  height  to  top  of  ice,  5.42  feet, 
at  measuring  section,  2  feet. 


Thickness  of  ice  at  gage,  2.65  feet.    Average  thickness  of  ice 
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Daily  gage  heigfU,  in  feet,  of  Kennebec  River  near  North  Anaon^  Me.,  for  1905. 


D»y. 

Jan. 

Feb. 

Mar. 

Apr.     May. 

June. 

1 
July. 

Aug. 

Sept. 

3.25 

3.2 

2.95 

2.96 

8.1 

3.06 

2.95 

2.9 

2.75 

2.75 

2.65 

2.55 

2.6 

2.5 

2.55 

2.65 

2.4 

2.7 

2.75 

2.75 

2.85 

2.8 

2.7 

2.6 

2.5 

2.86 

2.35 

2.8 

2.8 

2.3 

Oct. 

2.3 

2.3 

2.3 

2.8 

2.3 

2.25 

2.1 

2.1 

2.1 

2,1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.1 

2.05 

2.1 

1.95 

1.9 

1.9 

1.9 

2.0 

1.95 

2.0 

2.05 

2.25 

2.2 

2.25 

2.3 

2.2 

Nov. 

Dec. 

1 

9.45 

8.55 

8.96 

9.4 

8.4 

8.1 

8.9 

9.26 

8.5 

7.0 

5.35 

5.5 

6.5 

4.9 

5.05 

4.9 

4.66 

4.6 

4.3 

4.3 

4.35 

4.95 

4.65 

4.7 

4.76 

4.4 

4.95 

4.7 

4.9 

4.95 

2. 96 
8.45 

2.2 

2.25 

2.15 

2.8 

2.2 

2.3 

2.3 

2.3 

2.3 

2.35 

2.25 

2.2 

2.2 

2.25 

2.2 

2.16 

2.4 

2.8 

2.1 

1,95 

2.1 

2.0 

2.0 

2.1 

2.1 

2.15 

2.3 

2.45 

2.7 

2.96 

3.66 

2 1 

1 

3 1 

1 

4.15 

3.45 

3.3 

3.2 

3.3 

8.35 

3.4 

3.35 

4 ! 

6.35 

5.25 

1 

5 

1 

6 '. 

' 

■ 

7 

5-65 



8 

5.25 



9 

1          ! 

3.45 

10 

........... 

■ 

11 

4.9 

4.95 

1 

3.35 

3.3 

3.3 

3.4 

3.45 

3.45 

8.35 

3.55 

3.5 

3.4 

3.2 

3.05 

12 

13 

14 

6.55 

\h 

16 1 

3.35 

17 1 

3.35 

18 

' 

5.16 

4.85 

■ 

3.45 

19 

1 

20 -- 

1 

21 

5.66 

22 

6.66 

3 

805 

24 

2.96 

2.96 

3.15 

2.7 

2.4 

2.7 

3.85 

3.2 

25 

5.46 

5.15 

26 '        .  . 

27 ; !  - 

6.8 
,6.9 
7.9 
8.46 
8.95 

28 

5.66 

5.75 

29 

30 

31 

1 

Note. — ^River  frozen  January  1  to  about  March  27,  when  river  was  probably  clear  of  ice.  Aleo  Ice 
conditions  December  1-31;  the  river  being  closed  with  the  exception  of  channels  in  each  span,  which 
were  probably  open  during  the  whole  month.  Gage  heights  December  18,  22,  and  28  probably 
aiTected  by  backwater  from  anchor  ice.  During  frozen  period  gage  heights  are  to  the  surface  of  the 
water  in  a  bole  cnt  in  the  ice.    The  ice  thickness  was  measurea  as  follows: 

Feet. 

March  18 2.7 

March  26 2.5 

December  9 4 

December  16, 17 6 

December  18,  22 7 

December  28 1. 0 


Feet. 

January? 1.9 

January  14 2.2 

January  21,  28,  February  4 2.3 

Februarys,  11,18 2.2 

February  25.  March  4 2.4 

March  11 2.3 


FlnctnatioiM  in  the  gage  heighte  occur  from  about  May  1  to  July  31,  as  at  The  Forks,  but  in  less 
marked  decree.    (See  note  to  gage-height  table,  Kennebec  at  The  Forks,  p.  64.) 
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Station  rating  table /or  Kennebec  River  near  North  Anaon,  Me.^  from  January  1  to  Decem- 
ber SI,  1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. , 

hei'^^ 
Feet. 

Discharge. ! 

Gage    , 
height. 

Fixt. 

Discharge. 

Feet. 

Feet. 

Secimd-Jeet: 

Sec<md-/eet.' 

SecoTul-Jeei. 

1.90 

990    , 

2.90 

2,184 

3.90 

4,169 

4.90 

6,5S2 

2.00 

1,080    ' 

3.00 

2,450 

4.00 

4,386    , 

6.00    i 

6,790 

2.10 

1,182 

3.10 

2,621 

4.10 

4,606 

6.20 

7,316 

2.20 

1,294    j 

3.20 

2,797 

4.20 

4,832 

5.40 

7,868 

2.80 

1.41ft 

3.80 

2,978 

4.30 

6,062 

5.  GO 

8.415 

2.40 

1,544    { 

3.40 

3,164 

4.40 

5,297 

5.80 

8.9M 

2.50 

1,680 

8.60 

3,355 

4.50 

5,536 

6.00 

9,566 

2.60 

1,822 

3.60 

8,661 

4.60 

5,779 

2,70 

1,970 

3.70 

8,752 

4.70 

6,026 

2.80 

2,024    ; 

3.80 

3,968 

4.80 

6,277 

1 

Note. — The  above  table  is  applicable  only  for  open  channel  condition.^.  It  is  based  on  five  dis- 
charge measurements  made  during  1904-5  and  the  form  of  the  1904  curve.  It  is  well  defined  between 
gage  nelghts  2.3  feet  and  6  feet. 

EstinuUed  monthly  discharge  of  Kennebec  River  near  North  Amton,  Me.  j  for  1905. 
[Drainage  area,  2,880  .•iquare  miles.] 


Month. 


March  27-31 

April 

Maya 

Junea 

July  a 

August 

September. . 

October 

November . . 


Dischaiige  In  second-feet. 


Maximum.  Minimum.     Mean 


18,840 
20,480 
12,000 
9,890 
9,110 
4,720 
2,885 
1,415 
2,2&5 


11,970 
5,060 
6,940 
5,280 
2,880 
1,544 
1,415 
990 
1,035 


Run -off. 

Second-feet  I  iy.^^,k  i« 
per  M^uare  |  j„ph^ 


15,140 
10,180 
8,704 
7,050 
6,481 
2,896 
1,970 
1,206 
1,385 


mile. 

5.26 

3.63 

8.02 

2.45 

1.90 

1.01 

.6H4 

.418 

.481 


0.978 
3.94 
3.48 
2.73 
2.19 
1.16 
.768 
.482 
.537 


a  From  May  1  to  July  31.  during  the  log-driving  seaNon,  the  discharge  is  a  mean  of  the  discharges 
corresponding  to  gage  heights  of  the  high  and  low  daily  periods,  considering  each  period  as  lasting 
twelve  hours. 


KENNEBEC  RIVER  AT  WATERVILL.E,  ME. 

The  only  long-continued  obsen^ations  of  the  flow  of  the  Kennebec  are  those  which 
have  been  made  at  Waterville  by  the  Hollingsworth  &  Whitney  Company,  which 
kindly  furnishes  the  results  for  publication.  The  works  of  that  company  are  above 
the  mouth  of  Sebasticook  River.  Observations  are  made  at  12  oVlock  noon  of  each 
day,  that  hour  having  been  chosen,  after  investigation,  as  a  time  when  the  flow  is 
least  affected  by  storage  at  dams  upstream  and  as  giving  most  nearly  the  average  for 
the  day. 

When  the  flow  of  the  river  is  less  than  3,500  second-feet  the  whole  amount  is 
diverted  through  the  water  wheels  of  the  mill,  of  which  there  are  48.  Water  in 
excess  of  the  above  amount  is  wasted  over  the  dam.  All  the  wheels  have  been 
tested  at  Holyoke  under  practically  the  same  head  as  used  at  Waterville.  Dischar^re 
curves  for  the  wheels  and  for  overflow  of  the  dam,  both  w^ith  and  without  fla^h- 
boards,  were  constructed  several  years  ago  by  Sumner  HolUngsworth.    Estimates  of 
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daily  flow  are  made  by  means  of  these  diagramp.  The  leakage  through  the  crib 
dam  has  never  been  measured,  but  100  second-feet  are  added  arbitrarily  to  cover 
this  item. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  ( A nn= Annual  Report;  WS= Water-Supply 
Paper): 

Description:  Ann  20,  iv.  pp  64-61);  WS  27.  p  9;  S6,  p  25;  47.  p  29;  R2,  p  90;  97,  pp  48^9;  124.  pp  62-63. 

Dischaise:  Ann  19,  iv,  p  72. 

Discharge,  daily:  W6  27,  pp  11-14;  35,  p  26;  47.  p  80;  82,  pp  80-31^  97,  p  49;  124,  p  68. 

Discharge,  monthly:  Ann  19,  iv,  pp  75-78;  20,  iv,  p  65;  21,  iv,  p  52;  22.  Iv,  p  57;  W8  82,  pp  81-82. 

Discharge,  yearly:  Ann  20,  iv,  p  46. 

Hydrographs:  Ann  19,  iv,  pp  72.  73,  74;  20.  iv.  p  65;  21.  iv.  p  58;  22,  iv.  p  58. 

Rainfall  and  run-off  relation:  Ann  19.  iv,  p  74. 

Daily  discharge,  in  second-feet,  of  Kennebec  River  at  WateriilUj  Me,,  for  1906. 


Day.         I  Jan. 


2,116 
2,256 
3,421 
2,847 
2,737 
2,545 
2,872 
2,094 
3,699 
3,912 
3,659 
4,182 
3,915 
3,623 
2,317 
3,642 
3,108 
3,425 

19 3,108 

20 3,099 

21 3,3JM 

22 2,296 

23 3,654 

24 2,766 

25 2,825 

25 2,849 

27 

28 

29 

30 

31 


1. 
2.. 
8.. 
4.. 

5.. 

6  . 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 


Feb.     Mar.  '    Apr. 


3,145 
3,490 
.1,831 
3,700 
8,150 


3.366 
3,126 
3,422 
2,868 
2,128 
3,225 
2,956 
2,569 
2,556 
2,484 
2,553 
1,859 
8.158 
2,475 
2,538 
2,548 
2.570 
2,546 
1,842 
3,038 
2,547 
2,541 
2,545 
2,529 
2,811 
1,200 
3,119 
2,520 


2,645 
2,532 
2,366 
2,521 
714 
2,815 
2,202 
2,431 
2,257 
2,555 
2,541 
2,278 
2.855 
2,580 
2,273 
2,208 
2,245 
i  2,247 
1.558 
2,561 
2,615 
2,849 
3.384 
3,447 
3,701 
3,349 
13,260 
15,245 
20,950 
21,365 
26,280 


32,125 

22,278 

16,278 

14,471 

10.854 

11,808 

25,578 

19,498 

15,715 

12,342 

12,391 

15.260 

15,780 

27,964 

11,928 

14.840 

11,456 

12,690 

7,065 

6,291 

7,486 

10,164 

12,934 

11,205 

7,878 

8,294 

7,061 

8,881 

8,901 

6,606 


May.     June. 


10,038 
13,593 
8,680 
7,118 
12,907 
18,824 
11.542 
10,545 
10,425 
10,923 
11,251 
9,696 
8,440 
9,109 
9,559 
8,699 
10,196 
11,441 
14,815 
14,279 
9,711 
8,788 
10,174 
11,269 
8.403 
11,298 
10,583 
10,120 
8,241 
8,153 
8,202 


6,501 
7,755 
6,597 
6,102 
8,871 
7,118 
7,480 
5.123 
6.815 
6,026 
6,119 
6,780 
7,333 
9,251 
8,493 
7,386 
6,071 
5,548 
5,881 
6,678 
6,108 
7,433 
6,678 
6,325 
5,109 
6,017 
6,633 
6,789 
6,672 
5,845 


July. 


5,275 
5,040 
5,460 
8,591 
7,554 
6,863 
5.962 
5,422 
8.434 
4,937 
4,836 
5,024 
5,015 
4,948 
4,864 
3,803 
5,025 
4,298 
4,676 
5,002 
5,301 
3,969 
2,814 
3,997 
3,648 
3,372 
3,828 
3,308 
8,473 
1,491 
8,986 


Aug. 


5.114 
4,108 
4,401 
4,018 
3,496 
2,030 
3,962 
2,940 
3,133 
3,397 
2,810 
3,048 
100 
8,909 
3,036 
3,810 
8.845 
3,822 
2,819 
2,642 
3,653 
8,844 
8,372 
2,998 
2,922 
2,955 
1,528 
3,635 
3,087 
3,054 
3,161 


Sept. 

Oct. 
2,390 

8.077 

2,466 

2,205 

100 

2,488 

8,863 

2,086 

8,912 

1,852 

4.608 

1,598 

4,350 

2,148 

4,015 

100 

3,904 

1,818 

2.348 

2,089 

3,696 

2,229 

3,071 

1,879 

3,055 

1,875 

2,813 

1,681 

2,990 

141 

2,998 

2,478 

1,828 

2,428 

2,466 

2.482 

3,616 

2,351 

4,286 

1,817 

2,936 

1,836 

3,663 

100 

3,987 

1,118 

1,870 

1,555 

3,686 

2,397 

3,169 

1,903 

2,802 

1,687 

2,508 

1,936 

2,206 

100 

142 

1,645 

2,484 

Nov. 

2,113 
2,252 
1,965 
1,952 
100 
1,960 
2,867 
2,880 
3,067 
3,113 
2,813 
1,825 
8,059 
2,514 
2,810 
1,967 
2,011 
2,840 
1,838 
2,  MO 
2,248 
2,390 
1,913 
1,983 
1,450 
1,216 
3,452 
2,843 
2,647 
2,378 


Dec. 

2,809 
2,524 
1.485 
2,814 
3,932 
3,085 
3,138 
2,784 
2.835 
1,202 
2,499 
2,197 
1,639 
1,735 
1,786 
1.520 
1,166 
1,306 
1,327 
1,690 
1,713 
2,221 
1,748 
914 
2,060 
1,930 
1,996 
2,026 
2,620 
2,062 
1,212 
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EsHmaUd  monthly  discharge  of  Kennebec  River  ai  Waien>iUe^  Me.j  for  1906. 
[Drainage  area,  4,380  square  mile«.] 


Month. 


January , 

February , 

March 

April 

May 

June 

July 

AugTiBt 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 

RuuH 

)ff. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mfle. 

Depth  in 
inches. 

4,182 

•   1,831 

3,082 

0.704 

0.812 

S,422 

1,200 

2,690 

.600 

.625 

26,230 

714 

5,249 

1.20 

1.38 

32,120 

6,291 

13,600 

3.08 

3.44 

18,320 

7,118 

10,520 

2.40 

2.77 

9,251 

5,109 

6,699 

1.58 

1.71 

8,591 

1,491 

4,668 

1.07 

1.23 

5,114 

100 

3,198 

.780 

.ft42 

4,608 

100 

2,974 

.679 

.768 

2,484 

100 

1,767 

.408 

.465 

8,462 

100 

2,306 

.526 

.587 

3,932 

914 

2,063 

.471 

.U3 

£2,120 

100 

4,888 

1.12 

15.16 

MOOSE  RIVER,  NEAR   ROCKWOOD,  ME. 

This  station  was  established  September  7,  1902,  by  N.  C.  Grover.  It  is  located  4 
miles  west  of  Kineo,  Me. ,  near  the  village  of  Rockwood,  and  2  miles  from  the  mouth 
of  the  river.  Water  is  stored  by  dams  at  the  outlets  of  several  of  the  lakes  and  ponds 
in  the  basin  above,  but  all  of  such  stored  waterjs  used  for  log  driving.  The  stage  of 
the  river  changes  very  slowly  after  the  end  of  the  log-driving  season.  Practically  all 
of  the  land  areas  in  this  basin  are  in  forest. 

The  channel  is  straight  above  and  below  the  station,  and  is  about  220  feet  wide  at 
ordinary  stages.  The  banks  are  high  and  rocky;  the  bed  of  the  stream  is  rocky  and 
permanent;  the  current  is  swift  at  high  and  medium  at  low  stages. 

Discharge  measurements  are  made  from  a  car  suspended  from  a  steel  cable  or  by 
wading  at  low  stages  a  short  distance  downstream.  The  initial  point  for  soundings 
is  on  the  right  bank,  1  foot  from  a  birch  tree  to  which  the  cable  and  tag  line  are 
fastened. 

Gage  readings  are  made  twice  each  day  by  Peter  Callaghan.  A  standard  chain 
gage  is  attached  to  trees  on  the  bank,  and  is  referred  to  bench  marks  as  follows: 
{ 1 )  Copper  bolt  in  bowlder  8  feet  from  comer  of  house  of  Peter  Callaghan;  elevation, 
14.58  feet.  (2)  Highest  point  of  large  bowlder  on  right  bank  150  feet  below  the 
cable;  elevation,  5.75  feet.     Elevations  refer  to  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  United  States  Geological  Survey: 

Description:  82,  p  36;  97,  pp  49-«);  124,  p  64. 

Discharge:  82,  p  86;  97,  p  60. 

Gage  height*:  82,  p  36;  97,  p  50;  124,  p  64. 

Discharge  measuremerUs  of  Moose  River  near  Rochoood,  Me,,  in  1906. 


Date. 


May  21 

July  10 

Aug.  14a 

Nov.26 

Nov.  106 


Hydrographer. 


Barrows  and  Preaaey. 
Presaey  and  Adams . . 

H.  K.  Barrows 

P.  E.  Preasey 

.....do 


Width. 


Feet 
263 
232 
110 
107 
121 


oBy  wading  200  feet  below  cable. 


Area  of 
section. 

Mean 
velocity. 

Gage 
hei^t. 

Dis- 
charge. 

Sq.Jeet, 

Fi,peraec. 

Fad. 

Sec.-fecL 

1,400 

2.47 

6.41 

3,460 

700 

1.86 

8.68 

950 

170 

1.66 

2.02 

280 

88 

1.26 

1.56 

111 

114 

1.41 

1.72 

161 

bBy  wading  150  feet  below  cable. 
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Daily  gage  height^  infeety  of  Moose  River  near  Rochvood,  Me.,  for  1906. 
Apr. 


Dav. 


8.. 
4-. 
5.. 

6.. 

«.. 

».. 
10.. 
11.. 
12., 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
»-. 
21.. 
22.. 
23.. 
24.. 
28.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


4.2 

4.45 

4.7 

4.95 

5.0 

5.15 

5.25 


May. 


5.3 

5.4 

5.5 

5.65 

5.8 

5.85 

5.8 

5.45 

5.2 

5.15 

5.15 

5.25 

5.3 

5.85 

5.85 

5.85 

5.45 

5.6 

5.8 

5.9 


5.95 

5.95 

6.05 

6.2 

6.3 

6.45 

6.6 

6.7  * 

6.85 

6.85 

6.9 

6.85 

6.7 

6.6 

6.35 

6.1 

5.8 

5.7 

6.0 

6.5 

6.5 

6.85 

6.15 

5.9 

6.75 

5.45 

5.55 

5.45 

6.8 

5.4 

5.05 


June. 


4.6 

4.4 

4.55 

4.55 

4.75 

4.6 

4.5 

4.66 

4.9 

5.15 

5.0 

5.2 

6.1 

5.1 


4,7 

4.65 

4.7 

4.6 

4.6 

4.6 

4.6 

4.55 

4.45 

4.4 

4.8 

4.3 

4.8 

4.26 

4.2 


July. 


4.05 

4.05 

4.1 

4.1 

4.1 

4.0 


3.85 

8.7 

3.6 

3.6 

8.4 

8.85 

8.25 

3.2 

8.1 

8.05 

3.0 

3.0 

2.96 

2.85 

2.8 

2.8 

2.7 

2.7 

2.6 

2.6 

2.6 

2.6 

2.6 

2.6 


Aug. 


2.55 

2.5 

2.4 

2.4 

2.3 

2.3 

2.8 

2.2 

2.2 

2.2 

2.2 

2.2 

2.15 

2.1 

2.1 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

'J.0 

2.0 

2.0 


Sept. 


2.0 
2.0 
2.0 
2:0 
2.05 
2.1 
2.1 
2.1 
2.05 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 
1.8 
1.85 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 


Oct.       Nov.    i    Deo. 


1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 


1.7 
1.6 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.65 
1.6 
1.6 
1.6 
1.6 
.  1  « 
1.6 
1.5 
1.5 


1.5 

1.6 

1.6 

1.55 

1.6 

1.6 

1.65 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 


1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


1.8 
1.8 
1.8 
1.9 
1:9 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 


I 


1.9 
1.9 
1.9 
1.9 
1.9 


NOTS. — River  froeen  January  1  to  April  2. 
water,  due  to  ioe. 


November  14-16,  gage  heights  omitted,  owing  to  back- 


SlaHon  rating  table  for  Moose  River  near  Rochwood,  Me.^  from  September  4,  1902,  to 

December  SI,  1906. 


Gage 
height. 

Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

F»L 

Second-feei. 

J^. 

Second-feet. 

Feet. 

Secondr/eet. 

Frrt. 

Second-feet. 

1.30 

70 

2.60 

414 

8.70 

1,082 

4.90 

1,964 

1.40 

88 

2.60 

464    : 

8.80 

1,098 

5.00 

2,066 

1.60 

108 

2.70 

496 

3.90 

1,166 

5.20 

2,240 

1.60 

130 

2.80 

539    ; 

4.00 

1.236 

5.40 

2,432 

1.70 

154 

2.90 

584 

4.10 

1,308 

5.60 

2,629 

1.80 

180 

8.00 

631    , 

4.20 

1,382 

'        5.80 

2,830 

1.90 

208 

3.10 

681     ' 

4.30 

1,459 

6.00 

3,035 

iOO 

288    1 

3.20 

733 

4.40 

1,538 

6.20 

3,245 

2.10 

270    ] 

8.30 

788    1 

4.60 

1,620 

6.40 

3,455 

2.20 

803    1 

3.40 

846    ' 

4.60 

1,708 

6.60 

3,670 

2.30 

888 

8.60 

906 

4.70 

1,788 

6.80 

3,890 

2.40 

876 

8.60 

968 

4.80 

1,875 

7.00 

4,110 

NoTK. — ^The  above  table  Is  a| 
measoxementfl  made  during  19 


SUcable  only  for  open-channel  conditions.    It  is  based  on  10  discharge 
^1906.    It  is  well  defined  between  gage  heights  1.6  feet  and  6.5  feet. 
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Estimated  monthly  discharge  of  Moose  River  near  Rockwoody  Me.,  for  1902-1905, 
[Drainage  area,  680  square  milefl.] 


September  4-80. 

October 

November 

December 


Month. 


1902. 


1903. 


January  1-10 

March  21-31  ... 

April 

July  7-31 

August 

September 

October 

November 

December  1-16. 


Discharge  in  second-feet. 


Maximum.  Minimum. 


1904. 


April  10-30 

May 

June  (27  days) 

July 

August 

September 

October 

November 

December  1-10 

1905. 

April  3-30 

May 

June 

July 

August 

September 

October 

November  1-13, 17-30 

December 


1,098 

1,708 

1,703 

906 


4,055 
496 
631 
303 
130 
180 
154 

3, 140 
6,500 
2,194 
1,308 

454 
1,588 
2,055 
1,000 

451 

2,982 

4,000 

2,24u 

1,308 

434 

270 

180 

180 

238 


1 


375 

733 


454 

2,679 

2,432 

875 

270 

98 


154 

1,920 

1,236 

338 

254 

803 

1,032 

4&4 

803 

1,382 
2,102 
1,382 
454 
238 
180 
108 
108 
180 


Run-off. 


Second-feet  I  u^^ljin 


919 

1,237 

&% 

513 
3,874 
3,061 

451 

462  . 
184  I 
101  I 
131  I 
124 

1.492 

4.026 

1,646 

704 

858 

801 

1,420 

649 

870 

2,353 
3.189 
1,742 
795 
287 
220 
147 
158 
214 


1.00    I 
1.35 
l.*82    I 
.950  I 

i 

.754  , 

6.70 

4.50  ' 
.668  I 
.679  ■ 
.271  I 
.149 
.193 
.182  I 

2.19 

5.92 

2.42 

1.04 
.526 

1.18 

2.09 
.954 
.544 

3.46    I 

4.69    ' 

2,56    I 

1.17 

.422 

.324  I 

.216 

.282  , 

.815  I 


1.00 
1.56 
2.03 
1.11 

.280 
2.33 
5.02 
.621 
.783 
.302 
.172 
.215 
.107 

1.71 
6.f» 
2.43 
1.20 

.606 
1.32 
2.41 
1.06 

.202 

3.60 

5.41 

2.86 

1.35 

.486 

.362 

.249 

.233 


Note.— River  frozen  January  11  to  March  20  and  December  17-31, 1903;  January  1  to  April  9  and 
December  11-31,  1904;  January  1  to  April  2.  1905.  Above  estimates  for  1903  and  1904  do  not  apply  lo 
the  gage  heights  published  in  the  1903  and  1904  reports,  as  there  wa.s  an  uncorrected  gage  in  thope 
yeard;  1905,  discharge  interpolated  on  days  when  gage  heights  were  not  read,  except  Novem- 
ber 14-16. 
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MISCEI^LAXEOUS  DISCJHARGE  MEASUREMENTS  IN  MOOHE  RITER  BA8IN. 

The  following  miscellaneous  discharge  mpasiirements  were  made  in  the  Mooee 
River  hasin  in  1905: 

Mi9CfUime(/us  tU»charge  measuremetits  mcuie  in  Moose  Hirer  drainage  basin  in  1906, 


Itate. 


Hydroff- 
rapher. 


Au^.  11  ;  Barrows 
and 
I      Pressey. 

Aug.  12    do 

Aug.  12    do 


Oct.    30   do... 

Oct.    SI  1 do... 

Oct.    SI  ! do... 

Nov.    1  ' do..., 


Stream. 


Misery  Stream . . 

BrasRua  Stream  . 
Mooee  River 

do 

Gander  Brook  .. 

Little     Wood 
Pond  Stream. 

Moose  River 


Locality. 


i  I 

1  Width.  A^^«/_ 


k   mile    above 
Braasua  Lake. 


1^  mileR  above 
Brafisua  Lake. 

Just  above  Little 
BrasBua  Lake 
and  about  4 
miles  above 
Brassua  Lake. 

At  outlet  of  Wood 
Pond. 

Near  entrance  to 
Wood  Pond. 

do 


Just  above  A ttean 
Pond.  0 


j    /Vrt. 
15 


Sq.Jett. 
4.64 


4.06 


90     126 


57 

.26 
3.1 
49 


Mean 
veloc- 
ity. 

height. 

charge. 

Vl.p.KC. 

Feet. 

Scc.-Jl. 

0.92 

a  2. 12 

4.25 

1.23 

a  2. 12 

6.02 

1.91 

a  2. 12 

241 

1.12 

M.  154. 65 

64 

.&5 

H.  164. 65 

.09 

1.28 

61,154.65 

8.8 

1.51  <a,154.69 

74 

a  Probable  gage  height  at  Rockwood  gage. 
h  Height  of  Wood  Pond. 

<*  Measurement  made  in  rapids;  bed  very  rough  and  measurement  considered  not  good.    0.42  inch 
rain  fell  at  Jackman  during  night  of  October  31. 
d  Height  of  Wood  Pond  November  2  at  noon. 

ROACH  RITER  AT  ROACH  RIVER,  ME. 

Roach  River,  which  has  a  total  drainage  area  of  120  square  miles,  enters  Moosehead 
Lake  from  the  east.  Its  basin  is  completely  forested.  Dams  at  the  outlets  of  several 
ponds  control  the  flow  of  the  river.  The  gage  is  located  about  100  feet  downstream 
from  the  lowest  of  these  dams,  at  which  point  the  river  is  so  completely  under  control 
that  the  stage  does  not  vary  perceptibly  for  weeks  at  a  time.  Impounded  water  is 
nsed  for  log  driving. 

This  station  was  established  November  10,  1901,  by  N.  C.  Grover.  It  is  located 
near  the  village  of  Roach  River. 

The  channel  is  straight  and  about  60  feet  wide.  The  bed  of  the  stream  is  rocky 
and  permanent.    The  current  is  moderate. 

Discharge  measurements  are  made  by  wading  or  from  a  canoe  at  a  section  140  feet 
downstream  from  the  gage. 

The  gage,  which  is  read  twice  each  day  by  C.  H.  Sawyer,  is  a  vertical  rod  spiked 
to  the  timber  retaining  wall  on  the  right  bank  of  the  stream.  It  is  referred  to  bench 
marks  as  follows:  (1)  A  cross  cut  in  the  highest  timber  of  the  crib  to  which  the  gage 
is  spiked;  elevation,  8,84  feet.  (2)  Circular  chisel  draft  marked  "B.  M."  on  highest 
point  of  bowlder  near  cottage  on  left  bank,  about  opposite  the  dam;  elevation,  12.57 
feet.    Elevations  refer  to  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers,  United  States  Geolc^cal  Survey: 

Description:  65,  p  17;  82,  pp  36-37;  97,  p  51;  124,  p  65. 

Diacbarge:  82,  p  87. 

Dischaige,  monthly:  82,  p  38;  97,  p  52. 

G«ge  hcightii:  66,  p  1^;  82,  p  37;  97,  p  51;  124,  p  65. 

Bating  tables:  82,  p  38;  97,  p  62. 
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Discharge  measuremenU  of  Roach  River  at  Roach  River,  Me.,  in  1905. 


Date. 


Hydrographer. 


May  22a I  Barrows  and  Pressey . 

May  22a do 

May  23a , do 

November  ?«>..' do 

November  lb do 


Width. 


Area  of 
section. 


5rt. 

Sq.ft. 

120 

258 

122 

312 

112 

188 

19 

9.3 

16 

8.0 

Mean 
velocity. 


FLperttc. 

2.78 

8.21 

2.79 

.58 

.42 


Gage 
leight. 


bei 


FeeL 
4.07 
4.45 
3.69 
1.96 
1.90 


Dis- 
charge. 


.Sec. -/I. 

718 

1,000 

524 

5.4 

3.4 


I 


12. 
13. 


15. 
16. 
17. 


a  From  canoe  about  100  feet  below  gage.  bBy  wading  about  200  feet  below  gage. 

Daily  gage  height^  in  feet,  of  Roach  River  at  Roach  River,  Me,,  for  1905. 


Day. 


Mar.       Apr.       May.      June. 


5 

6 

7 

8 *. 

9 

lo::....: :: i 

11 

18 

19 

20 1 

21 

2.4 

22 

2.4 

23 

2.4 

24 

2.4 

25 

2.4 

26 

2.4 

27 

2.4 

28 

2.4 

29 

2.2 

30 

2.2 

31 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
3.0 
3.0 
3.0 
8.0 
8.0 
3.0 


July. 


6 

05 

6 

6 

6 

6 

6 

6 

6 

6    I 
6    |. 


2.6 
2.6 
2.6 
2.6 
3.8 
3.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
3.0 
3.4 
3.0 
2.6 
2.6 
2.5 
2.5 
2.6 
2.5 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 


2.4 
2.4 
2.4 
2.4 
2.4 
3.5 
3.5 
3.5 
3.5 
3.5 
8.5 
3.5 
5.5 
3.4 
3.4 
3.4 
3.4 
3.3 


3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.1 
3.1 
3.1 
3.0 
3.0 


Aug.   !  Sept. 


2.9 

2.9 

2.9 

2.8 

2.7 

2.65 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 


2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2,2 
2.2 
i.2 


Oct       Nov. 


2.2  1.6 

2.2  !  1.8 

2.2  i  1.8 

2.2  1.8 

2.2  I  1.8 

2.2  1.8 

2.2  I  1.8 

2.2  1.8 

2.2  1.8 

2.2  I  1.8 

2.2  1.8 

2.2  :  1.8 

2.2  I  1.8 

2.2  1.8 

2.0  I  1.8 

2.0  !  1.8 

2.0  '  1.8 

2.0  I  1.8 

2.0  ' 

2.0    

2.0  1.7 

2.0  I 

2.0  '. 

2.0  I 

2-^ 

2.0    

2.0    

2.0  i 

2.0  I 

2.0  ' 

2.0  I.., 


Note.— River  frozen  January  1  to  March  20  and  November  19  to  December  31.    November  21,  grtge 
height  to  top  of  Ice,  1.8  feet;  thickness  of  ice,  0.1  foot. 
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Staiion  rating  table  for  Roach  River  at  Roach  River  j  Me,,  from  January  1^  1904,  to  Decern- 

Iter  SI,  190.5. 


'     Gage 
!  height. 

1  Discharge. 
Sfcond/eet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet 

Diflcharge. 
Serona-feet. 

Gage 
height. 

I->et. 

Discharge. 

Feet. 

Feet. 

Sfcond/ett. 

Seemdr/eet.  i 

1.80 

0.8    , 

2.70 

186 

3.80 

640 

4.90 

1,170    , 

1.85 

1.5 

2.80 

!              221 

3.90 

685 

5.00 

1,225    j 

1.90 

3.4    1 

2.90 

268 

4.00 

730 

5.10 

1,280    ; 

1.95 

6.5    1 

3.00 

C98 

4.10 

775 

5.20 

1,385    1 

2.00 

12 

3.10 

838 

4.20 

820 

5.30 

1,390    1 

2.10 

27 

3.20 

379 

4.30 

865 

5.40 

1.445    1 

2.ao 

46 

3.30 

421 

4.40 

915 

5.50 

1,500    ! 

2.80 

68 

3.40 

463 

4.50 

965 

5.60 

1,555 

2.40 

94 

3.50 

506 

4.60 

1,015 

,         2.50 

122 

8.60 

550 

4.70 

1,065 

1 

2.  GO 

1 

153 

8.70 

595 

4.80 

1.115 

N«jte. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  ten  dis- 
charge measurements  made  daring  1902-1905.    It  is  not  well  defliied. 


Egtimated  monthly  discharge  of  Roach  River  at  Roach  River,  Me.,  for  1904-5. 
[Drainage  area,  85  square  miles.] 


March  26-31  . 

April 

May 

June 

July 

August 

September... 

October 

November . . 


Month. 


1904. 


March  21-^  .... 

AprU 

May 

June 

July 

Aug:ust 

September 

October 

November  1-18 . 


1905. 


Maximum.  Minimum. 


820 
1,528 
1,500 
298 
730 
221 
463 


94 

296 

1,555 

640 

506 

258 

46 

46 

.8 


Norr«.— River  frozen  January  1  to  March  26  and  December  4-31, 1904;  January 
November  19  to  December  31, 1906. 

IKR165— 06 5 


teconc 

l-feel. 

Run-off. 

aum. 

Mean. 
68.0 

Second-feet 

per  square 

mile. 

0.800 

Depth  in 
inches. 

68 

0.178 

46 

96.0 

1.13 

1.26 

68 

912 

10.73 

12. 37 

68 

456 

5.36 

5.96 

46 

83.4 

.961 

1.13 

46 

182 

2.14 

2.47 

46 

80.8 

.952 

1.06 

68 

149 

1.75 

2.02 

27 

29.0 

.   .341 

.380 

46 

80.9 

.952 

.389 

46 

96.4 

1.13 

1.26 

46 

668 

7.86 

9.06 

94 

182 

2.14 

2.39 

94 

876 

4.42 

5.10 

27 

71.5 

.841 

.970 

27 

31.4 

.369 

.412 

12 

27.4 

.322 

.371 

.8 

.8 

.0094 

.0069 

4-31, 

1904;  Janu 

ary  1  to  Mar 

ch  20  and 
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STREAM   MBASUBEMENTS   IN   1905,  PART   I. 


DEAI>  RIVER  NEAR  THE  FORKS,  ME. 

Dead  River  has  its  headwaters  in  the  mountains  between  Maine  and  Canada  and 
Hows  in  a  general  easterly  direction,  entering  the  Kennebec  at  The  Forks.  Its  basin 
is  40  miles  in  extreme  length  by  30  miles  in  width  and  is  almost  entirely  covered 
wi^h  forests.  Through  a  large  portion  of  its  length  the  river  flows  through  swamps; 
in  its  lower  course  it  has  considerable  fall.  The  only  dams  on  the  stream  are  owned 
by  the  log-driving  companies,  and  the  gates  are  kept  open  after  the  drives  are  out  of 
the  river. 

This  gaging  station  was  established  September  29,  1901,  by  N.  C.  Grover.  It  is 
located  li  miles  west  of  The  Forks. 

The  channel  is  straight  for  500  feet  above  and  below  the  station  and  is  about  225 
feet  wide  at  ordinary  stages.  The  banks  are  rocky  and  are  subject  to  overflow  in 
extreme  freshets.     The  bed  is  rocky  and  permanent.    The  current  is  rapid. 

Discharge  measurements  are  made  from  a  car  suspended  from  a  steel  cable. 

The  gage,  which  is  read  twice  each  day  by  Jeremiah  Durgin,  jr.,  is  a  vertical  nnl 
attached  to  a  large  bowlder  on  the  left  bank  about  700  feet  below  the  cable.  It  is 
referred  to  a  bench  mark,  a  copper  bolt  set  in  a  bowlder  9.6  feet  from  the  ga^;  ele- 
vation, 7.97  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey : 

Description:  65,  p  18:  82,  pp  84-36;  97.  p  53;  124,  p  66. 
Discharge:  65,  p  18;  82,  p  35;  97,  p  53;  124.  p  66. 
Q^ge  heights:  65,  p  18;  82,  p  35;  97,  p  54;  124,  p  67. 

Discharge  measurements  of  Dead  River  near  The  Forks,  Me.,  in  2906. 


Date. 


Hydrographer. 


April  21.. 

June  1 

Junel I do, 

July  18 do. 


F.  E.  Pressey. 
....do 


Width. 


Area  of  I    Mean 
section,    velocity. 


Oflge 
leight. 


heigl 


charge. 


Feet. 

Sq./eet,    f? 

peraec. 

Feet. 

Sec.-/ce1. 

235 

685 

2.64 

1.82 

1,810 

238 

660 

2.30 

1.75 

1.520 

233 

660 

2.29 

1.75 

1.510 

220 

470 

1.47 

1.09 

690 
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Daily  gage  height,  in  feel,  of  Dead  River  near  The  Forks,  Me.,  for  1906. 


Day. 

Mar. 

Apr. 

May. 

3.9 

4.15 

3.55 

5.85 

4.25 

4.06 

4.2 

4.26 

4.15 

4.8 

4.55 

4.16 

4.0 

3.8 

8.5 

6.7 

5.06 

4.06 

3.8 

6.2 

6.1 

4.85 

4.66 

4.75 

4.6 

5.15 

4.36 

4.46 

4.65 

4.15 

2.86 

June. 

2.6 

2.55 

1.9 

1.7 

1.65 

1.65 

1.75 

1.6=> 

1.6 

1.65 

i;55 

1.8 

2.3 

2.2 

1.95 

1.85 

1,85 

1.75 

2.0 

2.3 

2.65 

2.65 

2.4 

2.2 

2.06 

2.06 

1.96 

1.95 

1.85 

1.75 

July. 

1.75 
2.2    i 
2.8 
2.4 
2.2 
2.0 
1.8 
1.6 
1.5 
1.45 
1.8'> 
1.45 
1.3 
1.2 
1.1 
1.05 
1.0 
1.05 
1.25 
1.65 
1.95 
1.35 
1.1 
1.1 
1.16 
1.16 
1.06 
.9> 
.95 
.95 
1.5 

Aug. 

1.85 

1.85 

1.56 

1.4 

1.2 

1.0 

1.0 

1.05 

1.05 

1.06 

1.06 

.95 

.95 

1.05 

1.06 

1.15 

1.3 

1.45 

1.3 

1.15 

1.15 

l.te 

1.05 

1.06 

.96 

.96 

.85 

.85 

.86 

.76 

.75 

Sept. 

Oct. 

0.75 
.75 
.75 
.75 
.75 
.75 
.75 
.65 
.65 
.66 
.&5 
.65 
.65 
.65 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.75 
.66 
.65 
.65 

Nov. 

Dec. 

, .1 

3.6 
3.28 
3.4 
2,9 

0.75 

.75 

.75 

.}>6 

.96 

1.C6 

1.2 

1.26 

1.1 

.95 

.96 

.85 

.75 

.75 

.75 

.75 

.75 

,:! 

1.15 
1.06 
.96 
.95 
.95 

:: 

.76 
.75 
.76 
.76 



0.76 
.86 
.86 
.85 
.85 

-.85 
.85 
.95 
.95 
.96 
.85 
.76 
.75 

.a^ 

.85 
.8-) 
.85 
.95 
.95 
.96 
.96 
.85 
.85 
.85 
.85 
.95 
.96 
1.05 
1.16 
1.15 

1.15 

0 

1.1 

3 

4 

1.06 
1.05 

5 1 

2.6 
2.45 

1.16 

6 

1.15 

1 

2.85 
2.36 

1.16 

8 

1.15 

9 

2.38 
2.46 

1.15 

10 

1.15 

11 :.. 

12 

IS 

14 

15 

16 

2.45 

2.66 

2.5 

2.3 

2.86 

2.36 

1.15 
1.05 
1.06 
1.05 
1.06 
1.06 

17 

2.96 

2.86 

2.2 

1.9 

2.4 

8.25 

4.96 

2.85 

2.8 

2.16 

2.8 

8.2 

8.4 

8.16 

38 

19..... i 

20 1 

21 

22 

23 

24 

25 

as ' 

28 

486 

29 

3.35 
2.8 
3.5 

3D 

31 

Note. — ^Riyer  fro» 

en  Janu 

aryl  to 

March  2 

7;  Icew 

ent  out  ] 

tfarch2f 

land  ri^ 

rer  cleai 

".     Rive 

r  frozen 

December  16-91. 


Suaion  rating  UMefor  Dead  Bwer  near  The  Forks,  Me.,  from  June  £6, 190^,  to  December 

SI,  1906. 


Gage 
height 

Discharge. 

Gage 
height. 

Discharge. 

Qare 
height. 

Discharge. 

Gage 
height. 

Discharge. 

FkL 

Secondrfeet. 

Feet. 

Secondr/iet. 

Ftet. 

Secondrfeet. 

Feet. 

Second/eeL 

0.40 

45    . 

1.40 

1,090 

2.40 

2,600 

8.80 

6,880 

.60 

110 

1.50 

1,226 

2.60 

2,780 

4.00 

6,480 

.60 

186 

1.60 

1,866 

2.60 

2,970 

4.20 

7,060 

.70 

270 

1.70 

1,606 

2.70 

3,160 

4.40 

7,780 

.80 

365 

1.80 

1,650 

2.80 

8,360 

4.60 

8,420 

.90 

470 

1.90 

1,795 

2.90 

8,570 

4.80 

9,140 

1.00 

580 

2.00 

1,945 

8.00 

8,790 

6.00 

9,890 

1.10 

700 

2.10 

2,100 

8.20 

4,240 

6.60 

11.920 

L20 

826 

2.20 

2,260 

8.40 

4,780 

6.00 

14,080 

1.80 

965 

2.80 

2,480 

3.60 

5,260 

KOTX. — ^The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  bcued  on  16  discharge 
raearaiemeaQti  made  daring  1908-1905.  It  is  well  defined  between  gage  heights  0.7  foot  and  2  feet; 
above  2  feet  the  table  is  snbject  to  error  of  a  few  per  cent. 
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Estimated  monthly  dtjfcharge  of  Dead  River  near  The  Forks,  Me.,  for  190:S-19()5. 
[Drainage  area,  870  square  miles.] 


I        Discharge  in  second-feet. 


Ran-off. 


June  25-30 . 

July 

August 

September. 

October 

November . 


Month. 


1902. 


Maximum.  Minimum.      Mean. 


_!_ 


j  Second-feet  1 
persQuare 
mile.       I 


I 


June4-S0.. 

July 

August 

September. 

October 

November . 


1903. 


April  10-30 

May 

June 

July 

August 

September 

October 

November , 

December  1-10. 


1904. 


April 

May 

June 

July 

August 

September 

October 

November 

December  1-16. 


1906. 


8, 215 
2,913 
2,600 
1,795 
3,3ri0 
3,360 

9,140 

1,225 

1,090 

470 

270 

580 

14,300 
18,040 
8,960 
1,506 
1,505 
1,722 
3,900 
1.022 
1,090 

9,700 

13,420 

3,065 

2,600 

1,722 

890 

318 

762 

762 


185 
270 


470 
470 
470 
110 
110 
270 

1,660 
1,870 
640 
228 
228 
318 
762 
525 
525 

1,795 
3,465 
1,295 
525 
318 
818 
228 
818 
640 


4,856 
954 
991 

1,022 
942 

1,226 

1,748 
646 
648 
222 
172 
857 

3,722 

8.892 

2,969 

705 

495 

967 

1,770 

741 

712 

3,352 

7,821 

1,955 

1,180 

739 

475 

289 

470 

705 


5.58  I 

1.09  j 
1.14 

1.17  I 
1.08 

1.41  I 

2.01  I 
.743  ' 
.746  I 
.255  ' 
.196  I 
.410  ' 

4.28  ' 
10.22  I 

3.41  I 
.810 
.669  I 

1.11 

2.03 
.862 
.818 

3.85 

8.99 

2.25 

1.36 
.849 
.546 
.332 
.540 
.810 
i 


Depth  in 
inches. 


1,C2 
1.2f. 
1.31 
1.30 
1.24 
1.57 

2. 02 

.857 
.859 
.284 
.228 
.457 

8.34 

11.78 

3.80 

.934 

.656 

1.24 

2.34 

.9nl 

.304 

4.3U 

10.36 

2.51 

1.57 

.979 

.609 

.383 

.602 

.482 


Note. — Estimates  for  December,  1902,  and  December,  1903,  omitted  on  account  of  ice  conditionst. 
River  frozen  January  1  to  April  9  and  December  11-31, 1904;  January  1  to  March  27  and  December 
17-31, 1905. 

CARRABASSETT  RIVER  AT  NORTH  ANSON,    ME. 

Cairabassett  River  enters  the  Kennebec  from  the  west  at  North  Anson.  Its  basin  has 
steep  slopes,  partly  in  farm  lands,  with  no  large  natural  reservoirs.  Dams  have  been 
constructed  and  power  used  at  New  Portland,  East  New  Portland,  and  North  Anson. 

The  gaging  station  was  established  October  19,  1901,  by  N.  C.  Grover.  It  is 
located  above  Embden  Brook  and  below  Anson  Brook. 

The  channel  is  straight  for  500  feet  above  and  300  feet  below  the  station  and  i8 
about  150  feet  wide,  divided  into  two  parts  at  low  stages  of  the  river  by  a  gravelly 
bar.     The  bed  is  of  coarse  gravel  and  permanent,  and  the  current  is  moderately  rapid. 

Discharge  measurements  are  made  by  wading  at  low  stages  and  from  a  boat  at  high 
stages. 

Gage  readings  are  taken  once  each  day  by  N.  Q.  Hilton.  There  are  two  gages. 
One  is  a  vertical  rod  attached  to  a  tree;  the  other  is  a  standard  chain  gage  attached 
to  trees  on  the  bank.    The  length  of  the  chain  is  36.73  feet.    The  datum  of  the  two 
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gages  is  the  same,  and  is  referred  to  two  bench  marks:  (1)  Point  on  root  of  a  blazed 
sprnce  tree  40. feet  from  the  vertical  gage;  elevation,  10.78  feet.  (2)  Copper  bolt  set 
in  a  large  bowlder  at  the  outlet  of  Anson  Brook;  elevation,  11.40  feet.  Elevations 
refer  to  datum  of  the  gage. 

Information  in  regard  to  this  station  is  containe<l  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey  : 

Description:  65,  p  19;  82,  p  32;  97,  pp  54-55;  124,  pp  67-68. 

DiacfaAiSe:  82,  p  83;  97.  p  66;  124.  p  68. 

Diacb&nge,  monthly:  82.  p  34;  97,  p  56;  124,  p  70. 

(iage  heights:  65,  p  19;  82,  p  33;  97,  p  55;  124,  p  69. 

Rating  Uble:  82,  p  S4;  124,  p  70. 

Discharge  mecunirements  of  Carrabassett  River  at  North  Aiison,  Me.,  in  1906. 


Date. 


July  20a 

October  28  h  . 


Hydrographer. 


wiritv.     'A.rea  of  ;     Mean 
;  ^*atn.    section,    velocity. 


F.  E.  Premey. 
....do 


I  Square    I  Feet  per 

Feet.  feet.      '   stamd. 

133  187  I          2.83 

102  i  90            1.62 


Gage  Dis- 

helght.      charge. 


Feel. 
1.18 
.40 


Second- 
feet. 

435 

146 


a  Log  jam  in  left  channel  600  feet  below  gage.  &  Wading  near  gage. 

Daily  g<ige  heighlty  in  feet,  of  Carrabassett  River  at  North  Anson,  Me.,  for  1905. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept.   i    Oct. 

Nov. 

Dec. 

1 

3.0 
2.8 
2.3 
2.1 
1.9 
4.0 
3.6 
2.7 

2.3 
2.0 
1.4 
8.6 
3.1 
2.6 
2.6 
2.5 
2.0 
2.1 
1.7 
1.5 
1.5 
1.6 
1.5 
1.6 
2.0 
2.2 
3.0 
2.5 
1.9 
1.7 
1.5 
1.3 
1.2 
1.1 
1.3 
1.5 
1.8 
1.2 
1.1 

1.0 

.9 

.9 

1.0 

.8 

.8 

1.0 

.8 

.7 

.7 

.6 

.7 

8.8 

2.4 

1.8 

1.5 

1.3 

1.1 

1.4 

1.7 

1.8 

1.5 

1.4 

1.2 

1.0 

.9 

1.8 

1.5 

1.2 

1.0 

0.9 

.9 

2.7 

1.9 

1.5 

1.2 

1.0 

.9 

.8 

.8 

.8 

.7 

.6 

.5 

.5 

.5 

.5 

.6 

1.2 

1.2 

.9 

.7 

.6 

.5 

.7 

.5 

.4 

.7 

.4 

.3 

1.3 

2.9 
1.5 
1.2 
.9 
.7 
.7 
.6 
.9 
.8 
.7 
.6 
.5 
.5 
.7 
.5 
.6 
.9 
.7 
.6 
.5 
.5 
.4 
.4 
.3 
.2 
.3 
.3 
.5 
.4 
.3 
.3 

0.3          0 

.8 

.3 
2.2 
1.4 
1.9 
1.4 
1.2 
1.0 

.8 

.7 

.6 

.7           1 

.8 

.7 

.6 

.6 

.8 
1.7 
1.3 
1.3 
1.1 
1.0 
1.0 

.7 

.6 

.7 

.5 

.5 

.6 

6 
6 
6 
5 
6 
6 
4 
4 
4 
4 

0.4 
.6 
.6 
.6 
.7 
.7 
.8 

1.0 
.8 
.8 
.6 
.7 
.8 
.8 
.8 
.7 
.8 

1.0 
.7 
.7 
.8 
.7 
.6 
.6 
.6 

1.1 

1.0 

1.0 
.7 

1.0 

1.0 

2 

1.1 

3 i 

.7 

4 

1.1 

5 ' 

1.4 

'^6 

1.2 

7 

.9 

8 

1.0 

9 

10 

11 

12 

13.                

2.2 
2.2 
2,9 
2.7 
2.8 

.8 
.8 
.8 
.6 
.6 

14 

2.7 
2.8 
2.4 
2.0 
1.8 
1.6 

.7 

15 '^ 

.8 

16 

.8 

17 

.8 

18 

1.0 

19 

.7 

20 

1.4 
1.3 
3.4 
2.6 
2.1 
2.0 
1.9 

.6 

21 

22 1 

23 ! 

2* ' 

K 1 

.6 
.8 
.7 
.7 
1.0 

l.:.::::::::::::::i::..... 

.8 

n ' 

2.2 
1.9 
2,1 
2.0 

.8 

28 

.7 

29 

4.0 

.7 

80 

.7 

31 

.8 

KOTB.— Biver  frosen  Jannary  1  to  March  28.    Ice  broke  up  March  26  and  went  out  March  28. 
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Station  rating  table  for  Ckirrabasnett  Rivtr  at  North  Anson,  Me.,  from  January  1  to  Decem- 
ber SI,  1905, 


Gage 
height. 

Discharge. 

\     Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 

1  height. 

1 
Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. , 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

0.20 

85 

1.20 

676 

2.20 

1,685 

1       3.20 

2,710 

.30 

120 

1.30 

756 

2.30 

1,690 

8.30 

2.830 

.40 

160 

'        1.40 

840 

2.40 

1,796 

1       3.40 

2,965 

.60 

206 

1.50 

925 

2.50 

1,900 

8.60 

3,080 

.60 

256 

1.60 

1,015 

2.60 

2,010 

1       3.60 

3,210 

.70 

313 

'        1.70 

1,106 

2.70 

2,120 

'       3.70 

3.345 

.80 

376 

1.80 

1.296 

2.80 

2,286 

8.80 

3,480 

.90 

445 

1.90 

1.290    1 

2.90 

2,350 

1        3.90 

3,ei5 

1.00 

620 

2.00 

1.385 

1        3.00 

2,470 

4.00 

3.750 

1.10 

«« 

1        2.10 

1.485 

3.10 

2,590 

' 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  14  discharge 
measurements  made  during  1902-1906.    It  is  well  defined  throughout. 

Estimated  monthly  discharge  of  Carrabassett  River  at  North  Anson,  Me.,  for  1905. 
[Drainage  area,  840  square  miles.] 


Discharge  in  seoond-feet. 


Month. 


Maximum. 


April 

May 

June 

July 

AUgtIBt  . . . 

September 

October 

November 
December 


8,750 

3,210 

3,480 

2,120 

2,850 

1,585 

620 

595 

840 


Minimum. 

756 
596 
256 
120 
120 
120 
120 
160 
256 


Mean. 

1,814 
1,316 
789 
469 
343 
490 
205 
864 
404 


Run-off. 


Seoond-feet 

per  square 

mile. 


6.84 
8.87 
2.32 
1.35 
1.01 
1.44 
.602 
1.04 
1.19 


Depth  in 
inches. 


5.96 
4.46 
2.59 
1.56 
1.16 
1.61 
.694 
1.16 
1.37 
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SANDY  RIVER  NEAR  MADISON,  ME. 

Sandy  River  rises  near  Rangeley  Lake,  flowing  at  first  southeastward,  then  in  the 
last  third  of  its  course  northeastward  into  Kennebec  River,  which  it  joins  about  2 
miles  below  the  village  of  Madison.  It  has  a  total  length  of  about  50  miles,  and 
while  there  are  a  few  small  ponds  in  its  basin  its  storage  capacity  is  small  and  the 
flow  is  quite  variable.  It  resembles  very  much  in  this  way  Carrabassett  River,  the 
slopes  being  usually  steep  and  the  fall  very  rapid  throughout  the  greater  port  of  its 
couree.  Comparatively  few  water-power  developments  have  been  made — ^namely,  at 
New  Sharon,  Farmington,  and  at  the  point  described  below  near  Madison. 

This  station  was  established  March  23,  1904,  by  F.  E.  Pressey.  It  is  located  at  the 
dam  of  the  Madison  Electric  Works,  just  over  the  town  line  in  Stark,  but  is  nearer 
the  Madison  post-office.  The  drainage  area  at  this  point  is  about  650  square  miles. 
The  dam  rests  on  ledge  rock  and  has  a  fairly  level  crest,  341.4  feet  in  length  between 
vertical  abutments.  The  crest  is  1  foot  wide  on  top,  sloping  from  the  upstream  edge, 
4.75  horizontal  to  1.25  vertical,  while  the  downstream  face  of  the  dam  is  vertical. 
The  level  top  is  of  dressed  stone  (6-cut),  while  the  remainder  is  quarry  faced,  but 
care  has  been  taken  to  leave  no  considerable  projection  on  the  approach  to  the  crest. 
Provision  has  been  made  for  the  installation  of  flashboards  when  necessary.  The 
head  developed  by  the  dam  is  about  15  feet,  which  is  used  in  a  power  development 
on  the  right  bank,  consisting  of  a  fore- bay  nearly  100  feet  long,  decreasing  in  width 
from  40  to  20  feet  at  the  racks,  and  one  pair  of  36-inch  McCk)rmick  turbines  (rated  at 
Holyoke),  with  complete  arrangements  for  a  second  pair  if  found  necessary.  This 
plant  is  owned  by  the  Madison  village  corporation  and  is  used  for  furnishing  light  and 
power.  The  pondage  extends  back  about  2  miles,  but  there  is  no  side  flowage.  When 
water  is  more  than  3  feet  deep  on  the  dam  the  crest  is  increased  in  length  about  87.5 
feet  by  flowing  over  the  wall  of  the  fore  bay.  The  wheels  and  generators  are  in  oper- 
ation only  during  the  night,  so  that  the  dischaiige  has  been  based  upon  a  gage  height 
read  late  in  the  afternoon  just  before  starting  up;  and  it  is  believed  that  the  pondage 
effect  has  been  wholly  eliminated  in  this  way. 

A  plain  vertical  staff  gage  was  first  fastened  to  the  retaining  wall  of  the  dam,  the 
elevation  of  the  100-foot  mark  at  the  gage  being  equal  to  the  elevation  of  the  crest 
of  the  dam.  This  has  been  superseded,  however,  by  a  float  gage  referred  to  the 
same  datum  and  installed  through  the  courtesy  and  assistance  of  C.  S.  Humphreys, 
C.  E.,  of  Madison,  engineer  in  chai^.  At  the  same  time  another  float  gage  was 
placed  to  record  the  height  of  water  in  the  tailrace,  so  that  in  case  it  becomes  neces- 
sary to  use  the  turbines  in  estimating  flow,  records  of  the  head  on  the  wheels  may  be 
obtained.  The  gages  are  referred  to  the  following  bench  mark:  A  point  inclosed  by 
a  circle  on  the  north  side  of  the  wing  wall,  about  22.8  feet  from  its  end  at  the  dam, 
marked  ''B.  M.^'  Its  eleyation  is  102.98  feet  above  gage  datum.  The  gages  are 
read  twice  daily  by  Marcus  W.  Moore,  electrician  at  the  station. 
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Egtimaled  monthly  discharge  of  Sandy  River  near  Madison,  Me. 
[Drainage  area,  650  Hqtiare  miles.] 


Month. 


1904. 


March  28-31  . 

April 

May 

June 

July 

August 

September. . . 

October 

November . . . 
December . . . 


Discharge  in  second-feet. 


Run -off. 


Maxi- 
mum. 


Mini- 
mum. 


jSecond-feet 
r  mu 
mile. 


Mean.    |  per  muare 
nii< 


Depth  in 
inches. 


I 


1905. 


January . . 
February . 

March 

April 

May 


June 

July 

AUgU8t 

September. , 

October 

November . 
December . , 


The  year . 


%5,335 

11.265 

10,825 

1,064 

516 

1,871 

1,101 

4,809 

675 

440 

'874 
645 
7,908 
7,026 
2,892 
3,830 
2,653 
2,078 
1,601 


898 
7,908 


1,757 
516 


135 
42 
224 
224 
170 

221 

112 

112 

1,046 

477 

224 

60 

0 

42 

57 

49 

165 


2,682 
4,858 
3,580 
855 
234 
322 
273 
654 
410 
299 

492 
313 
1,436 
2,558 
1,336 
658 
292  I 
224  ' 
350  I 
89 

215  I 
327 


4.12  I 

7.47  I 

5.51 
.546  : 
.360  ' 
.495  I 
.420  ' 

1.01 
.631 
.460 


l-»* 
8.33 
6..^^ 
.1.09 
.415 
.  r>71 
.469 
l.lfi 
.701 
.630 


,767 

.873 

.482 

.502 

2.21 

2.56 

3.94 

4.40 

2.06 

2.37 

1.01 

1.13 

.449 

.518 

.845 

.398 

.538 

.eoo 

.137 

.156 

.331  ! 
.503 

1.06  ' 


14.45 


NoTR.— After  August  31,  1905,  wheels  were  run  during  both  day  and  night,  and  estimates  arc  based 
on  both  the  flow  over  dam  and  through  the  wheels.  Gage  readings  and  gate  openings  read  five 
times  daily. 

ME9MAIX>N.SKEE  RIVER  AT  WATERVIL.LE,  ME. 

Messalonskee  River  enters  the  Kennebec  from  the  west  at  Waterville.  It  has  a 
total  drainage  area  of  208  square  miles,  of  which  30  square  miles  are  lake  surface. 
Of  this  lake  system  Messalonskee  Lake  is  nearest  to  the  mouth  of  the  river.  In 
this  lower  portion  of  the  river — about  10  miles  in  length — there  is  a  fall  of  about  210 
feet,  which  is  practically  all  utilized. 

The  United  States  Geological  Survey  has  maintained  a  gage  at  the  dam  of  the 
Chase  Manufacturing  Company,  in  Waterville,  since  June  18,  1903.  The  drainage 
area  at  this  point  is  about  205  sc^uare  miles.  A  vertical  staff  gage  is  fastened  to  the 
wheel  pit  just  above  the  dam.  The  zero  of  the  gage  corresponds  to  the  level  of  the 
crest  of  the  dam  and  is  referred  to  a  bench  mark,  as  follows:  Copper  bolt  in  ledge 
on  opposite  side  of  the  river  from  the  end  of  the  dam;  elevation,  14.51  feet  alK)ve 
the  crest  of  the  dam.  The  dam  is  a  new  crib  without  leakage  and  with  a  good  crest, 
(lenerally  the  water  is  not  used  for  power  purposes  at  night,  and  the  gage  is  read 
while  the  wheels  are  not  running.  At  other  times  the  amount  of  water  used  through 
the  wheels  is  added  to  that  which  flows  over  the  dam.  Flashboards  are  maintained 
during  low  stages  of  the  river.  The  gage  is  read  once  a  day  by  Ernest  E.  Bowie, 
watchman  at  the  mill. 


KEKNEBKO    RIVER   DRAINAGE    BASIN. 


73 


-  Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  97,  pp  56^7:  124.  p  72. 
Discharsre.  dally:  97.  p  57;  124,  p  73. 

Mean  daily  discharge^  in  secand-feetj  of  Messalonakee  River  cU  Waterville.y  Me.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

90 
90 
118 
118 
118 

Sept. 

90 
90 

Oct. 
118 

Nov. 

1 

432 
406 
432 
434 

432 
383 
395 
642 
482 
432 
432 
406 
383 
406 
408 
883 
408 
422 
482 
472 
432 
432 
422 
434 
482 
472 
482 
482 
422 
434 
395 

395 
360 
351 
314 
360 
292 
292 
273 
301 
336 
348 
432 
360 
314 
836 
336 
360 
336 
432 
360 
336 
348 
360 
383 
336 
383 
360 
336 



388 
360 
336 
337 
472 
457 
533 
607 
577 
587 
559 
615 
482 
507 
482 
383 
432 
383 
687 
587 
533 
482 
507 
472 
482 
996 
870 
753 
811 
758 
697 

697 
668 
587 
507 
533 
587 
533 
543 
577 
432 
472 
482 
457 
408 
883 
383 
408 
383 
422 
383 
432 
507 
406 
883 
360 
883 
395 
336 
336 
360 

336 
314 
292 
336 
251 
314 
212 
280 
251 
301 
260 
336 
336 
360 
383 
383 
432 
406 
432 
583 
314 
273 
251 
212 
212 
261 
212 
432 
383 
261 
314 

212 
251 
273 
212 
193 
280 
177 
212 
177 
159 
111 
144 
144 
149 
111 
144 
177 
212 
177 
212 
193 
183 
177 
193 
177 
177 
64 
54 
54 
26 

64 



118 

•> 

149 

3 

134 

4 

5.... 

118 
90 
9) 

118 
64 
64 

90 
90 
118 
118 
118 
90 

90' 

105 
64 
69 
90 
90 

90' 

118 
118 
lft5 
118 
118 



149 

6 

7 

90 
77 
90 

90 
90 
90 
105 
90 
90 

118 
118 
90 
90 
118 
118 

149 

118 
118 
90 
90 
90 
90 

90 
90 
90 
90 
118 
118 

90 
90 
90 
90 
90 
90 

90 
90 
64 
90 

8 

9 

118  

10 

118 

11 

149   

12 

149  

13 

118  

14 

118 

15 

1 

M 

17 

118  

149  

18 

118 ; 

19 

149  ' 

a) 

149 

21 

118" 

£1 

23 

24 

134  

149  

25 

134  

26 

118 

27 

149 

ffi 

149  ' 

29 

3P 

149 
149 

31 

Note.— Twelve-Inch  flaabboards  on  from  June  27  to  November  4.  inclusive, 
are  probably  unreliable  after  about  June  1,  owing  to  insufficient  data. 


Figures  for  discharge 


COBBOSSEECOXTEE  RIVER  AT  GARDIXER,   ME. 

Gobboeseecontee  River  drains  a  group  of  lakes  lying  from  5  to  15  miles  west  of 
Augusta,  having  areas  aggregating  19  square  miles,  and  empties  into  the  Kennebec 
6  miles  below  that  city  at  Gardiner.  Its  total  drainage  area  is  about  240  square 
miles.  From  the  ordinary  surface  of  I^ke  Maranacook,  one  of  the  upper  lakes,  to 
mean  tide  at  the  mouth  of  the  river  the  fall  is  206  feet,  and  in  the  lower  three-fourths 
of  a  mile  it  is  said  to  be  136  feet.  From  above  the  uppermost  of  the  eight  dams 
controlled  by  the  Gardiner  Water  Power  Company,  which  are  in  the  lower  three- 
foorths  of  a  mile,  the  municipal  water  supply  for  Gardiner  is  drawn  and  pumped  by 
water  pow^er.  Record  is  kept  of  the  water  pumped  and  of  the  water  that  passes  the 
dam  through  a  waste  gate.  The  sum  of  these  quantities  represents  the  yield  of 
the  drainage  area  at  the  upper  dam,  records  of  which  have  been  kept  by  the  Gardi- 
ner Water  Power  Company  for  a  series  of  years  and  have  been  furnished  to  the 
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Survey  by  S.  D.  Warren  &  Co.,  through  Joseph  A.  Warren.  The  record  for  1906  is 
presented  in  the  accompanying  table.  On  Sundays  and  legal  holidays  the  gates  are 
closed  and  no  water  lb  permitted  to  run,  unless  the  lakes  are  full.  This  is  a  most 
remarkable  example  of  the  regularity  of  flow  that  can  be  obtained  with  proper 
storage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  ( A nn= Annual  Report;  WS= Water-Supply 
Paper) : 

DescripUon:  WS  82,  pp  38-^;  97,  pp  67-58;  124,  pp  7S-74. 

Discharge,  dally:  WS  82,  p  39;  97,  p  58;  124,  p  74. 

Discharge,  monthly:  Ann  19,  Iv,  pp  81-«4. 

Discharge,  yearly:  Ann  20,  Iv,  p  46. 

Hydrograph:  Ann  19,  It,  p  80. 

Rainfall  and  run-off  relation:  Ann  19,  iy,  p  80. 

Mean  daily  discharge,  in  second-feel^  of  Cobbosseecontee  River  at  Gardiner,  Me,,  for  1905, 


Day. 


Jan. 


1 10 

2 j  115 

8 !  115 

4 115 

6 1  116 

6 115 

7 1  115 

8 10 

9 1  160 

10 160 

11 160 

12 160 

IS 160 

14 1  160 

16 10 

16 160 

17 160 

18 160 

19 160 

20 160 

21 160 

22 '  10 

23 160 

24 160 

25 160 

26 160 

27 160 

28 160 

29 20 

80 160 

81 160 


I 


160 
160 
160 
160 

30 
160 
160 
160 
160 
160 
160 

20 
160 
160 
160 
160 
160 
160 

25 
160 
160 
160 
160 
160 
160 

20 
160 
160 


r 


Mar. 

Apr. 

160 

666 

160 

605 

140 

463 

140 

380 

60 

840 

130 

568 

130 

882 

126 

70S 

115 

530 

120 

400 

125 

290 

35 

290 

125 

290 

115 

290 

110 

290 

106 

113 

106 

290 

100 

290 

20 

290 

160 

290 

170 

290 

200 

290 

210 

10 

210 

290 

210 

290 

10 

290 

260 

290 

260 

280 

484 
591 


280  ' 
10 


May. 

280 
280 
280 
280 
286 
285 

10 
•285 
285 
285 
285 
285 
285 

10 
285 
286 
285 
285 
285 
285 

10 
285 
285 
285 

285 
285 

10 
285 

10 
285 


285  , 
285  ' 
285  I 

10 
286 
285  i 
280  > 
280 
280  ' 
280  j 

10  I 
280 
280 
280 
280 
280 
280 

10 
280 
280 
280 
280 
280 
280 

10 
280 
280 
280 
280 
280 


*l 


280 

10 
280 
145 
136 
260 
260 
260 

10 
260 
260 
260 
260 
260 
260 

10 
260 
260 
260 
260 
260 
-260 

10 
260 
260 
260 
260 
260 
260 

10 
260 


Aug. 

Sept. 

260 

220 

260 

220 

260 

10 

260 

220 

260 

220 

10 

220 

260 

220 

260 

220 

260 

220 

Sept.     Oct   I  Nov.     Dec. 


260 
260 
260 

10 
260 
260 
260 
260 
260 
260 

10 
260 
260 
260 
260 
260 
260 

10 
220 
220 
220 
220 


10 
220 
220  I 
220  I 
•220  I 
220  j 
220  I 

10 
220 
220  I 
220 
220 
220 
220 

10 
220 
220 
220 
220 
220  i 
220  I 


220 

220 

220 

220 

220 

10 

220 

220 

10 

220 

220 

210 

220 

190 

220 

170 

I 


116 
115 
116 
115 

180  ' 

180  I 

180  ! 

180  I 

180  I 

180  j 

10  I 
I 
180 

180 

180 

180 

180 

180 

10 

180  I 
180  ! 
180 
180 
180 
180  , 

10  I 
180  I 
180  ' 
180  I 

10 
I 


I 


180 
180 

10 
180 
180 
196 
196 
19b 
196 

10 
196 
196 
196 
196 
195 
196 

10 
196 
195 
195 
196 
196 
195 

10 

25 
195 
195 
195 
195 
195 

10 


Note.— Leakage  of  dam  taken  at  10  second-feet,  as  determined  by  measurements  during  1905. 
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Etflimaied  manikly  discharge  of  Cobbosseecontee  River  at  Gardiner,  Me.,  for  1906, 
[Drainage  area,  240  nquare  miles.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year I 


Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

miie. 

Depth  in 
inches. 

100 

10 

127 

0.529 

0.610 

160 

20 

141 

.588 

.612 

591 

10 

166 

.692 

.798 

882 

10 

347 

1.45 

1.62 

285 

IP 

240 

1.00 

1.16 

285 

10 

246 

1.02 

1.14 

280 

10 

.    213 

.888 

1.02 

260 

10 

228 

.929 

1.07 

220 

10 

192 

.800 

.808 

220 

10 

175 

.728 

.840 

180 

10 

143 

.596 

.665 

m 

10 

158 

.658 

.759 

882 

10 

19S 

.823 

11.18 

ANDROSCOGGIN  RIVER    DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 

Androscoggin  River  is  formed  by  the  junction  of  Magalloway  River  and  the  outlet 
of  the  U mbagog-Rangeley  lakes  near  the  Maine-New  Hampshire  boundary  line.  For 
abont  35  miles  it  flows  southward  into  the  State  of  New  Hampshire,  then  turns 
abruptly  to  the  east  and  flows  into  the  State  of  Maine,  then  turns  to  the  south  and 
joins  the  Kennebec  in  Merrymeeting  Bay.  The  last  fall  on  the  Androscoggin  is  at 
Brunswick,  Me.,  above  which  place  the  drainage  area  is  3,470  square  miles,  about  80 
per  cent  of  this  being  in  Maine.  The  greatest  length  of  the  basin  is  110  miles,  the 
greatest  width  70  miles,  while  the  river  itself  measures  about  200  miles  in  length 
from  the  sources  of  Magalloway  River  to  the  coast.  The  following  table  gives  the 
drainage  areas  of  the  river  and  of  some  of  its  chief  tributaries: 

Drfdnage  areas  of  Androscoggin  River  and  principal  tributaries. 


River. 


Locality. 


Androscoggin ■  Immediately  below  junction  of  Umbagog  outlet  and  Magal- 

I     loway  River,  at  Errol  dam. 

Do Berlin 

Do '  Gorbam 

Do I  Shelbume  at  gaging  station 

Do Rumford  Falls 

Do Dixfield  at  gaging  station 

Do \  Livermore  Falls 

Do Lewiston  Falls 

Do !  Brunswick 

Umbagog  outlet Immediately  above  junction  with  Magalloway  River 

Uagalloway j  Mouth 

Little  Androscoggin... do 
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The  lower  part  of  the  basin  is  hilly  and  moderately  wooded,  while  the  upper  two- 
thirds  is  broken  and  mountainous,  heavily  timbered,  and  with  a  gravelly,  sandy  soil. 
Granite,  gneiss,  and  mica-schists  abound  along  the  main  course  of  the  river,  with 
clay  slate  in  the  upper  part  of  the  basin.'  The  river,  like  others  on  the  southern 
slopes  of  Maine,  generally  has  a  rocky  bed,  particularly  where  falls  occur,  has  high 
banks  and  is  seldom  subject  to  overflow — all  of  which  are  features  of  advantage  in 
the  development  of  water  powers.  Below  Berlin  the  facilities  for  rail  transportation 
are  excellent.    Tide-water  navigation  extends  to  the  falls  at  Brunswick. 

ANDROSCOGGIiS^  RIVER  AT  ERROIi  DAM,  N.  H. 

Four  large  storage  dams  are  maintained  in  the  Umbagog-Rangeley  Lake  system. 
They  are  located  at  the  outlets  of  Rangeley,  Mooselucmaguntic,  Richardson,  and 
Umbagog  lakes.  Errol  dam,  at  the  outlet  of  Umbagog  L^e,  is  the  lowest  of  the 
series  and  is  below  the  mouth  of  Magalloway  River.  The  other  three  dams  control 
completely  the  flow  from  the  basin  above  Richardson  Lake,  aggregating  520  square 
miles  in  area.  Errol  dam  controls  in  part  the  run-off  from  a  total  area  of  1,090  square 
miles,  which  includes  the  area  tributary  to  Richardson  Lake  mentioned  above,  but 
its  height  is  not  sufficient  to  store  the  total  freshet  flow. 

The  United  States  Geological  Survey,  cooperating  with  Walter  H.  Sawyer,  agent 
of  the  Union  Water ^Power  Company,  Lewiston,  Me.,  is  making  a  series  of  measure- 
ments of  flow  through  the  gates  at  Errol  dam.  A  continuous  record  of  gate  openings 
is  kept  and  when  a  sufficient  number  of  measurements  have  been  made  to  warrant 
the  construction  of  a  «iting  curve  for  the  gates  a  continuous  record  of  flow  at  this 
point  will  be  available.  The  results  of  these  measurements  are  not  yet  ready  for 
publication. 

ANDROSCOGGIN  RIVER  AT  GORHAM,  N.  H. 

In  1903  the  Berlin  Mills  Company  constructed  a  tight  crib  dam  in  Androscoggin 
River  at  Gorham.  From  November  27,  1903,  until  the  end  of  the  year  estimates  of 
dischai^e  were  obtained  by  means  of  a  rectangular  notch  constructed  in  the  dam, 
and  the  records  furnished  by  H.  S.  Ferguson,  engineer  for  the  company.  No  records 
of  flow  are  available  for  1905  at  this  point.  The  drainage  area  here  is  1,375  square 
miles. 

Information  in  r^ard  to  this  station  is  contained  in  the  following  Water-Bupply 
Papers  of  the  United  States  Geological  Survey: 

Description:  97,  p  60;  124,  p  76. 
Discharge,  dally:  97,  p  60. 

ANDROSCOGGIN  RIVER  AT  .SHET^BITRNE,  N.  H, 

This  station  was  established  May  30,  1903,  by  N.  C.  Grover.  It  is  located  at  the 
steel  highway  bridge  about  one-half  mile  north  of  the  railway  station  at  Shel- 
burne,  N.  H. 

The  channel  of  the  river  is  straight  for  500  feet  above  and  1,000  feet  below  the  sta- 
tion, is  about  400  feet  wide  at  ordinary  stages,  and  is  broken  by  two  piers.  The  bed 
of  the  stream  is  sandy  and  usually  permanent,  but  in  case  of  serious  obstructions  to 
the  channel  by  ice  or  logs  noticeable  changes  take  place.  The  velocity  is  swift  at 
high  stages,  but  becomes  low  and  poorly  distributed,  with  considerable  obliquity 
during  medium  and  low  water  conditions.  The  banks  on  both  sides  are  subject  to 
overflow  in  extreme  freshets. 

Discharge  measurements  are  made  at  high  and  ordinary  stages  from  the  bridge. 
The  initial  point  for  soundings  is  on  the  left  bank  of  the  river  at  the  end  of  the 
inclined  end  post  of  the  downstream  truss.     Low-water  measurements  are  made  from 
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a  boat  at  a  point  about  1,000  feet  below  the  bridge,  where  an  excellent  site  exists  for 
gaging. 

The  gage,  which  is  read  twice  each  day  by  James  Simpson,  in  a  standard  chain 
gage  attached  to  the  guard  timber  on  the  downstream  side  of  the  bridge.  The  length 
of  the  chain  was  20.66  feet  when  the  gage  was  established.  This  was  changed  to 
20.72  feet  on  August  4, 1904,  owing  to  a  change  in  the  flooring  of  the  britlge  and  con- 
sequently in  the  position  of  the  gage.  It  is  referred  to  bench  marks  as  follows:  ( 1 ) 
MarkcHi  point  on  south  edge  of  westernmost  cylindrical  pier;  elevation,  17.82  feet. 
(2)  Marked  point  on  lower  chord  near  gage;  elevation,  18.77  feet.  (3)  Highest  point 
of  bowlder  near  easternmost  pier;  elevation,  7. 14  feet.  All  elevations  refer  to  the 
datnm  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Deflciiption:  97,  p  61;  124,  p  76. 
Discharge:  97,  p  61;  124.  p  77. 
Gage  heights:  97,  p02;  124,  p  77. 

Discharge  measuremenln  of  Andro9coggin  River  at  Shelbumey  N.  if.,  in  1906. 


Date. 


April  26  .. 
July  14  .. 
August  1 
August]  , 

August2 

Augusts 

October  18a.... 


Hydrographer. 


F.  E.  Pressey 

....do 

H.  K.  Barrows 

I do 

Barrows  and  Norcross  . 
T.  W.  Norcross 


Barrows  and  Norcross  . 


Width. 


Feet. 


392 


394 


394 
384 


Area  of  ;    Mnin 
section,    velocity. 


Sq./ed.  iFt.persec. 


1.335 
1,150 
1,760 
1,850 
1,470 
1,290 
1,050 


2.68 
1.91 
3.11 
3.88 
2.63 
2.18 
1.58 


Gage 
height. 

Dis- 
charge. 

J^bet. 

Sec.'/eet. 

5.34 

8,580 

4.62 

2,200 

6.11 

6,480 

6.39 

6,240 

6.87 

3,860 

4.93 

2,810 

4.34 

1,660 

a  Measurement  in  third  span  made  from  upstream  side  of  bridge. 
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Daily  gage  height^  in  feet,  of  Androscoggin  River  at  Shelbume,  X.  IL,  for  1905, 

Day.  Jan.      Feb.  |  Mar.     Apr.     May. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 


6.7 


6.06 


6.4 


5.7 


6.4 


6.7 


6.6         6.3 


5.2 


6.6 


7.8 


7.2 
6.1 
6.1 


6.1 

6.25 

6.7 

7.8 

7.46 

7.3 

7.25 

7.2 

7.2 

7.2 

7.15 

7.0 

6.9 

6.9 

6.7 

6.6 

6.4« 

6.2 

6.1 

5.9 

6.9 

5.7 

5.7 

5.4 

5. 15 

5.16 

6.0 

5.0 

4.9 

4.95 

4.9 


June. 

4.8 

4.8 

4.75 

4.75 

4.8 

4.7 

4.7 

4.6 

4.6 

4.6 

4.5 

4.5 

4.65 

5.6 

6.45 

5.S5 

6.05 

4.9 

4.8 

4.7 

4.6 

4.8 

4.85 

4.9 

4.9 

5.0) 

6.3 

6.15 

6.05 

4.9 


July. 

4.8 

4.8 

4.8 

4.85 

4.7 

4.8 

4.8 

4.8 

4.8 

4.9 

4.8 

4.75 

4.75 

4.6 

4.5 

4.3 

4.4 

4.5 

4.5 

4.4 

4.-4 

4.4 

3.65 

4.4 

4.4 

4.2 

4.2 

4.2 

4.25 

4.0 

7.95 


Aujf. 

6.55 

5.25 

4.9 

4.8 

4.8 

4.65 

4.65 

4.55 

4.6 

4.5 

4.5 

4.5 

8.8 

4.5 

4.6 

4.95 

4.95 

4.8 

4.65 

4.35 

4.4 

4.4 

4.4 

4.35 

4.4 

4.4 

4.4 

4.5 

4.4 

4.55 

4.8 


Sept. 


4.7 

4.6 

4.8 

4.8 

4.6 

4.55 

4.5 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4. 

4.5 

4.5 

4.9 

4.8 

4.5 

4.5 

4.45 

4.4 

4.35 

4.5 

4.5 

4.4 

4.4 

4.45 

4.4 


Oct. 


4.8 

4.3 

4.2 

4.3 

4.3 

4.3 

4.25 

4.3 

4.3 

4.3 

4.4 

4.8 

4.65 

4.5 

5.0 

4.5 

4.15 

4.1 

4.25 

4.1 

4.1 

4.15 

4.85 

4.2 

4.25 

4.2 

4.3 

4.3 

4.25 

4.4 

4.85 


Nov.      Dec. 


4.3 

4.3 

4.3 

4.8 

4.3 

4.2 

4.3 

4.3 

4.3 

4.3 

4.3 

4.1 

4.2 

4.1 

4.1 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

4.25 

4.2 

4.8 

4.8 

4.2 

4.8 

4.2 

4.25 

4.25 


1.6 

4.45 

4.75 

4.6 

4.56 

4.65 

4.6 

4.45 

4.3 

4.2 

6.7 

7.35 


7.1 


7.2 


6.3 


NoTK.— River  frozen  January  1  to  March  30  and  December  13-31,  also  Ice  conditions  December  1-12. 
During  the  frozen  period  gage  heights  were  read  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice. 
The  following  comparative  readings  were  made: 


Date. 


January  1  . . . 
January  8  . . . 
January  16 . . 
January  22 . . 
■  January  29  . . 
February  6 . . 
February  12  . 
February  19 . 
February  26  . 

March  6 

March  12.... 
March  19  ... . 
March  26.... 
December  17 
December  24 
December  31 


Water 

Top  of 

surface. 

ice. 

F^xi. 

FuL 

6.7 

7.1 

6.06 

6.45 

6.7 

6.9 

6.4 

6.8 

5.7 

6.6 

6.6 

6.9 

6.5 

6.7 

6.4 

6.7 

6.7 

6.9 

6.3 

6.6 

6.2 

6.8 

6.6 

6.8 

7.8 

7.8 

7.1 

7.25 

7.2 

7.35 

6.8 

6.4 

Thlck- 

neasof 

ice. 


/M. 


1.9 
1.7 
2.1 
2,1 
2.5 
3.1 
3.2 
3.0 
8.1 
3.2 
2.9 
2.7 
2.6 
.7 
.6 
.5 


March  29,  water  flowing  on  top  of  ice;  ice  jam  below  gage, 
anchor  ice  caused  rise. 


March  80,  river  clear.    December  11-12, 
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Station  rating  table  for  Androscoggin  River  at  Shdbume^  N.  IL,  from  May  SO,  190S,  to 

December  SI,  1906. 


height. 


Ftet. 
3.90 
4.00 
4.10 
4.20 
4.90 
4.40 
4.50 
4.60 
4.70 
4.80 


Diacharge.     j,^W    iDincharge. 


Gage 
height. 


Se€fmdrfeet. 
1,100 
1.212 
1,336 
1,472 
1,618 
1,774 
1,938 
2,110 
2,290 
2,480 


Feet. 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
^5.80 


Discharge.  |    ^^^^     Dischaige. 


Second-feet. 

I^. 

2,680 

5.90 

2,890 

6.00 

8,105 

G.IO 

8,325 

6.20 

3,M5 

6.30 

3.775 

6.40 

4,005 

6.50 

4,240 

6.60 

4,480 

6.70 

4,725 

6.80 

Sermidrfeet. 

Feet. 

4,970 

1        6.90 

5,225 

1        7.00 

5,480 

7.20 

5,740 

7.40 

6,000 

1        7.60 

6,265 

'        7.80 

6,535 

8.00 

6,810 

8.20 

7,090 

8.40 

7,875 

8.60 

Second-feet. 
7,660 
7,950 
8,580 
9,180 
9,730 
10,330 
10,930 
11,650 
12, 170 
12,790 


Note. — ^The  above  table  is  applicable  only  for  open-channel  couditionn.  It  Ih  based  on  13  dlsicharge 
measurements  made  during  1903-1905.  It  Is  well  defined  between  gage  beightn  4.3  feet  and  7.7  feet, 
and  somewhat  uncertain  below  4.3  feet. 


Bftimated  monthly  discMarge  of  Androscoggin  River  at  Shelbume,  N»  IT. ,  for  190S-1906. 
[Drainage  area,  1,500  square  miles.] 


Month. 


1908. 

June 

July 

August 

September 

October 

November 

1904. 

April  9-30 

May 

June 

July 

August 

September 

October 

Norember 

1906. 

April 

May 

June 

July 

August 

September 

October 

IVovember 


Discharge  in  second-feet. 


Maximum. 


12,020 
2,480 
1,774 
1,618 
1,988 
1,774 


Minimum. 


1,049 
1,156 
1.404 
1,472 
1,472 
1,618 


8,095 

1,774 

12,790 

8,105 

3,105 

1,938 

3,325 

1,156 

1,774 

1,212 

1,988 

1,618 

3,106 

1,696 

2,480 

1,386 

5,610 

2,200 

9,280 

2,680 

4,240 

1,938 

10,780 

862 

6,672 

998 

2,680 

1,618 

2,890 

1,336 

1,618 

1,336 

Mean. 


2,800 
1,775 
1,610 
1,547 
1,669 
1,626 

3,568 
8,384 
2,426 
2,026 
1,426 
1,818 
2,112 
1,651 

8,359 
5,991 
2,641 
2,296 
2,235 
1,970  I 
1,677  I 
1,627 


Run-oiT. 


Second-feet ,  n<»nth  in 


1.87 
1.18 
1.07 
1.03 
1.11 
1.08 

2.37 
5.66 
1.62 
1.86 
.951 
1.21 
1.41 
1.10 

•2.24 
8.99 
1.76 
1.58 
1.49 
1.31 
1.12 
1.02 


2.09 
1.86 
1.28 
1.15 
1.28 
1.20 

1.94 
6.41 
1.81 
1.66 
1.10 
1.36 
1.68 
1.28 

2.60 
4.60 
1.96 
1.76 
1.72 
1.46 
1.29 
1.14 


NoTK— Rirer  frozen  November  28  to  December  31, 1903;  January  1  to  April  9  and  December  3-31, 
19M:  January  1  to  March  80  and  December  1-81, 1905.  Estimates  November  28-30, 1908.  corrected  to 
aUow  for  influence  of  ice. 
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ANDROSCOGGIN  RIVER  AT  RU^TPORD  FALLS,  ME. 

One  of  the  finest  water  powers  on  the  Atlantic  coast  drainage  is  at  Rumford  Fall& 
Here  the  Androscoggin  descends  177  feet  in  1  mile  in  several  pi  tithes  over  granite 
ledges.  A  comprehensive  plan  of  development  has  been  laid  out  and  partly  executed. 
It  contemplates  the  use  of  power  from  three  levels — a  high-level  canal,  with  a 
fall  of  97  feet  to  the  middle  level,  which  receives  also  a  direct  and  independent  sup- 
ply of  water  from  the  river.  The  water  in  the  middle-level  canal  is  then  used  and 
discharged  after  a  fall  of  50  feet  into  the  low  level,  from  which,  in  turn,  there  is  a 
final  drop  of  30  feet  to  the  river.  Dams  have  been  built  at  the  entrance  of  the  high 
and  middle  level  canals.  At  present  about  19,000  horsepower  are  utilized,  largely 
in  the  manufacture  of  pulp  and  paf^r.  An  economical  development  of  the  entire 
fall  of  177  feet  would  furnish  50,000  horsepower.  This  power  is  85  miles  by  rail 
from  Portland,  and  for  pulp  and  paper  manufacture  has  the  advantage  of  excellent 
transportation  facilities.  Androscoggin  River  is  used  for  floating  pulp  wood  and 
timber  from  the  headwaters  down  to  the  mills,  and  the  Rumford  Falls  and  Rangeley 
Lakes  Railroad  makes  available  the  remoter  resources  of  spruce,  poplar,  and  birch. 

The  discharge  of  Androscoggin  River  at  Rumford  Falls  since  1892  has  been  com- 
puted by  Charles  A.  Mixer,  resident  engineer  of  the  Rumford  Falls  Power  Ck)m pan y. 
These  statistics  are  obtained  by  adding  the  actual  measured  quantities  passing 
through  the  wheels  to  the  computed  flow  over  the  dam,  using  the  customary  Francis 
weir  formula  wich  modified  coefficient. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  (Ann  =  Annual  Report;  W8  =  Water-Supply 
Paper) : 

Description:  Ann  20,  Iv,  p  66;  WS  27,  p  9;  85,  p  27;  47, pp  31-S2;  66,  p  20;  82,  p  42;  97,  pp  62^63;  124.  p  78, 

Discharge,  daily:  Ann  20,  iv,  pp  67-69;  WS  27,  pp  14-16;  85,  p  28;  47,  p  32;  65,  p  21;  82,  p  43;  97,  p  63. 

Discharge,  monthly:  Ann  19,  iv,  pp  98-94;  20,  Iv,  p  70;  21,  iv,  p  57;  22.  iv,  p  60;  WS  75,  p  22;  82,  p  43. 

Discharge,  yearly:  Ann  20,  iv,  pp  46,  71. 

Hydrographs:  Ann  19,  iv,  pp  94,  95;  20,  iv,  p  67;  21,  iv,  p  57:  22,  iv,  p  61. 

Rainfall  and  run-off  relation:  Ann  19,  iv,  pp  96-97. 

Bainfall  data:  Ann  21,  iv,  p  57. 

Water  powers:  Ann  19,  iv,  pp  90-91. 
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Daily  dtMchargCy  in  aecond-feet,  of  Androscoggin  River  at  Rumford  FalU^  3/<?. ,  for  1 905. 


Day. 


Jan.      Feb. 


1 2,027 

2 2,032 

3 ,  2,1S4 

4 1,932 


ft.. 
6.. 
/-. 
b.. 
9.. 
10.. 


...    1,709 
...:  1,7S2 
...    1,798  . 
...j  1,906  I 
...'  1,982  I 
...    2,115 

U 2,100  * 

12 2,087 

13 2,009  I 

14 j  2,002  ; 

15 

16 

17 

IS 

19 

20 


1,918 
1.849 
2,016 
1,917 
1,931 
1,906 

21 1,960 

1,861 

23. 

24. 

25 

26 

27 

IB 

29 

30 '  1,674 

31 1,808 


1.865 
1,909 
1,844 
1,792 
1,726 
1,761 
1,791 


1,720 
1,715 
1,697 
1,702 
1,659 
1,527 
1,709 
1,616 
1,546 
1,532 
1,570 
1.420 
1,490 
1,663 
1,646 
1,512 
1,494 
1,616 
1.481 
1.389 
1,629 
1,550 
1,578 
1,575 
1,585 
1.627 
1,460 
1,596 


Mar. 


1,500 
1,442 
1,398 
1,404 
1,366 
1,257 
1,818 
1,229 
1,210 
1.201 
1,220 
1,213 
1,037 
1,266 
1,124 
1,062 
1,045 
1,067 
1,330 
2.375 
2,020 
1,754 
1,666 
1.603 
3,145 
7.139 
7,135 
7,445 

8,m 

9,295 
12,898 


Apr.    I  May. 


10,288 
6,230 
4,988 
4,910 
4,182 
6,194 
6,217 
4,886 
4,127 
4,291 
5.994 
5,807 
6,799 
6,938 
5,846 
6,121 
4,504 
3,857 
3,582 
3,468 
4,a58 
9,087 
7,070 
6,649 
4,616 
4,636 
4,600 
4,605 
4,683 
6,470 


6,486 
5,843 
5,867 
8,246 
8,435 
7,639 
8,661 
8,127 
7,924 
8,110 
7,924 
7.729 
6,817 
5,928 
5,628 
6,426 
5,139 
4,966 
5,313 
4.696 
4,965 
4,415 
3,838 
3,647 
3,606 
3.482 
3,786 
3.815 
3,619 
3,325 
3,099 


June. 


2,889 
2,875 
2,791 
2,369 
2,631 
2,813 
2,939 
2,7-27 
2,631 
2,257 
2,093 
2,801 
4,412 
6,412 
4,180 
3,589 
3,448 
3,277 
3,889 
3,810 
3,012 
3.010 
3,000 
2,808 
2,635 
3,648 
6,541 
4,662 
3,712 
2,916 


July. 

2,904 
3.164 
6,(H9 
4,403 
3,963 
8,264 
3,107 
2,759 
2,612 
2,719 
2,716 
2.800 
3,034 
2,807 
2,195 
2,086 
2,136 
2,185 
1,927 
1,889 
1,910 
1,747 
1,614 
1,167 
1,660 
1,689 
1,540 
1,492 
1,480 
1,747 
17,628 


Aug.      Sept.     Oct.   I  Nov.     Dec. 


14,784  I 
6,208  ' 
3,882  ' 
8.207 
2,804 
2,660  ' 
2,385  I 
2,840 
3,086 
2,832 
2,464 
2,307 
2,059 
2,172 
2,231 
3,068 
4,086 
2,989 
2,684 
2,091 
1,986 
1,941 
1,772 
1,799 
1,799 
1,743 
1,975 
2,703 
2,285 
1,988 
2,156 


2,492 

2,078 
2,523 
6,254 
4,786 
3,445 
2,976 
2,629 
2,389 
2,164 
1,947 
1,979 
2,596 
2,415 
2,104 
2,001 
1,865 
3,321 
4,767 
3.608 
3,311 
3,062 
2,866 
2,413 
2,421 
2,892 
2,239 
2,839 
2,097 
1,979 


1,755 
1,099 
1,863 
1,888 
1,696 
1,631 
1,614 
1,470 
1,599 
1,634 
1,709 
2,447 
3,081 
2,586 
2,310 
2.251 
2, 152 
2,127 
2,177 
2,328 
2,384 
2,089 
I  2,083 
\  2,087 
I  2,034 
I  1,990 
!  1,978 
1,9&4 
1,950 
1.861 
1,921 


1,855 
1.910 
l,*^ 
1,958 
1,897 
2,167 
2,165 
2,194 
2,096 
2,151 
2,064 
2,001 
2,098 
2,103 
1,»J6 
2,097 
2,246 
1,838 
1,710 
1,776 
1,794 
1,992 
1,974 
2,012 
2,270 
2,502 
2,648 
1.775 
2,840 
2,664 


1,665 

2,088 

2,511 

8,909 

2,648 

2,535 

2,636 

2,486 

2,344 

2,004 

1,584 

1.762 

1,816 

2,007 

1,785 

1,711 

1.734 

1,721 

1,890 

1,899 

1,870 

1,796 

1,926 

1,989 

1,790 

1,744  . 

1,870 

1,796 

1,796 

1,984 

1,998 


EeHmated  monthly  discharge  of  Androscoggin  River  at  Rumford  FaUs^  Me. ,  for  1906. 
[Drainage  area.  2,090  square  mileH.] 


Month. 


Janoary 

Febmary 

March 

April 

May 

June 

July 

August 

September 

October 

J^OTcmber 

December 

The  year 

IRB  165—06 6 


Diflcharge  In  necond-feet. 


Maximum.  Minimum. 


Mean. 


2,134 
1,720 
12,390 
10,290 
8,651 
6,541 
17,520 
14,780 
6,254 
3,081 
2,664 
3,909 


1,674 
1.389 
1,037 
3,468 
8.099 
2,093 
1,167 
1,743 
1,865 
1,470 
1,686 
1,534 


1,907 
1,572 
2,836 
5,350 

3,286 
2,987 
2,990 
2,777 
2,008 
2,058 
2.085 


Run-off. 


»^i>2?.;™i  Depth  in 


0.912 
.762 
1.36 
2.56 
2.72 
1.57 
1.41 
1.43 
1.33 
.961 
.985 
.974 


17,620  1,037  ,        2,953  , 


1.41 


1.05 
.788 
1.57 
2.86 
3.14 
1.75 
1.68 
1.65 
1.48 
1.11 
1.10 
1.12 


19. 24 
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AJTDROSCOGGIN  RIVER  AT  DIXFIELD,  ME. 

This  station  wai^  established  August  22,  1902,  by  F.  E.  Pressey.  It  is  located  about 
one-half  mile  west  of  Dixfield,  at  the  highway  bridge  on  the  road  to  West  Peru. 

The  channel  is  straight  for  1,000  feet  above  and  one-half  mile  below  the  station  and 
is  about  600  feet  wide,  broken  by  three  piers.  The  banks  are  high  and  not  liable  to 
overflow.  The  bed  of  the  stream  is  rocky  in  the  left  half  and  sandy  in  the  right  half. 
The  velocity  is  medium  at  high  stages,  but  is  poorly  distributed  at  low  water  when 
the  current  is  sluggish  in  the  right  half. 

Discharge  measurements  are  made  from  the  bridge  at  high  and  ordinary  stagee. 
The  initial  point  for  soundings  is  the  lower  end  of  the  inclined  end  post  of  the  down- 
stream truss  on  the  left  bank.  Low- water  measurements  are  made  from  the  bridge 
for  only  the  tw^o  left-hand  portions  of  the  channel,  while  the  remaining  part  is  gaged 
by  wading  at  a  point  about  250  feet  downstream,  this  being  made  possible  by  a  sandy 
bar  separating  these  two  parts. 

A  standard  chain  gage,  which  is  read  twic«  each  day  by  »S.  F.  Robinson,  is  fastened 
to  the  guard  timl^r  on  the  lower  side  of  the  bridge.  The  length  of  the  chain  is  31.76 
feet.  It  is  referred  to  bench  marks  as  follows:  ( 1 )  Southeast  corner  of  bridge  seat  on 
north  abutment;  elevation,  24.77  feet.  (2)  Copper  bolt  in  ledge  under  east  end  of 
bridge;  elevation,  11.53  feet.  (3)  Top  of  short  post  at  west  hanger  in  east  span; 
elevation,  33.15  feet  when  gage  was  established;  found  to  be  33.08  feet  Augusts,  1904, 
probably  due  to  settling  of  the  post.     All  elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  82,  p  41;  97,  p  64;  124.  pp  78-79. 
Discharge:  82,  p  41;  97,  p  64;  124,  p  79. 
Dischaixe,  monthly:  97,  p  66. 
Gage  heights:  82.  p  41;  97,  p65;  124,  p  79. 
Rating  table:  97,p65. 

Discharge  measuremerits  of  Androscoggin  River  at  Dixfield^  Me.^  in  1905, 


Date. 


Hydrographer.. 


April  25 F.  E.  I'ressey . . . 

August  17 1 do 

August  18 do 

Septemlx^r  18 .  .1 do 

iSeptember  14 do 

September  15 . . ' do 

October  27a I  H.  K.  Barrows. 


Width.  I 

FfeL 
485 
478 
479 
471 
466 
457 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.Jeet. 

Ft.  per  sec. 

Scc.-J'ttt. 

2,860 

2.S9 

9.42 

6,S40 

2,770 

1.94 

9.24 

5,  :m 

2,490 

1.49 

8.72 

3,710 

2,260 

1.14 

8.25 

2,.SrtO 

2,290 

1.16 

8.31 

2.660 

2,160 

1.07 

8.14 

2,310 

1,290 

1.60 

7.94 

2,C*0 

a  Wading  in  two  channels. 
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Daily  ffiige  heiglUy  in  feet^  of  Androscoggin  River  at  Dixfield^  J/e.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

1.. 

1 

., 

Apr.  '  May.  '  June.  |  July.     Aug. 


19.. 

2n., 


9.9  ; 

.     .   .1    9.4 

9.7 

9.9    

9.9 

9.8 


9.8 


9.8 


21 

10.1 
10.1 

1 

1 

•23 

2i  .             

9.8 

25 

28 

9.8 

27 

•J9 

10.0 

3.3 .      . 

31 

10.0 



9.0 
9.0 

9.05 
8.86 
8.7 
7.8 
7.6 
7.65 
7.56 
8.66 
8.6 
8.1 
8.15 
8.1 
8.6 
10.85 
11.25 
10.85 
10.75 
10.9 
11.46 


11.6 
10.2 
9.65 
9.56 
9.3 
9.4 
10.1 
9.6 
9.25 
9.26 
9.&5 
9.8 
9.85 
9.85 
9.85 
9.6 
9.4 
9.1 
8.86 
8.85 
9.15 
10.6 
10. 15 
9.65 
9.4 
9.85 
9.5 
9.5 
9.5 
9.6 


9.9 
9.9 
9.7 
10.25 
I0.6'> 
1J.25 
10.45 
10.55 
10.85 
10.3 
10.25 
10. 15 
10.0 
9.7 
9.55 
9.55 
9.55 
9.5 
9.75 
9.86 
9.66 
9.25 
9.1 
8.9 
8.9 
8.9 
8.95 
9.1 
8.85 
8.9 
8.7 


8.55 

8.55 

8.45 

8.4 

8.4 

8.5 

8.75 

8.4 

8.35 

8.2 

8.36 

8.5 

9.25 

9. 45 

9.2 

8.9 

8.7 

8.7 

ii.66 

8.7 

8.66 

8.7 

8.6 

8.55 

8.4 

8.45 

9.96 

9.65 

9.06 

8.75 


8.6 
8.6 
9.85 
9.3 
8.95 
8.8 
8.7 
8. 45 
8.35 
8.3 
8.85 
8.4 
8.55 
8.65 
8.26 
7.95 
8.05 
8.2 
8.05 
8.0 
8.0 
7.95 
7.75 
7.55 
7.75 
7.9 
7.8 
7.7 
7.7 
7.75 
10.46 


12.95 
10.55 
9.2 
8. 75 
8.K> 
8.4 
8.3 
8.45 
8.6 
8.55 
8.8 
8.2 
8.1 
8.16 
8.2 
8.8 
9.16 
8.65 
8.35 
8.05 
7.96 
7.96 
7.86 
7.9 
7.85 
7.8 
7.S 
8.35 
8.3 
8.05 
8.0 


Sept.  '   Oct.      Nov. 


8.25 

8.1 

8.05 

9.9 

9.25 

8.95 

8.65 

8.46 

8.3 

8.1 

7.95 

8.06 

8.25 

8.8 

8.1 

8.0 

8.0 

8.4 

9.65 

9.0 

8.9 

8.76 

8.45 

8.15 

8.1 

8.2 

8.15 

8.15 

8.15 

8.0 


7.9 

7.75 

8.0 

7.9 

7.9 

7.8 

7.7 

7.75 

7.86 

7.86 

7.85 

306 

8.85 

8.45 

8.15 

8.1 

8.16 

8.0 

8.0 

8.15 

8.15 

8.2 

8.1 

8.06 

8.0 

8.0 

8.0 

8.0 

7.96 

7.9 

8.0 


8.0 

7.95 

7.95 

7.95 

8.1 

7.95 

8.15 

8.1 

8.1 

8,1 

8.05 

8.0 

8.1 

8.15 

7.8 

7.95 

8.25 

8.2 

7.9 

8.0 

8.1 

8.0 

8.0 

8.0 

8.15 

8.46 

8.85 

8.3 

7.9 

8.3 


Dee. 

8. 15 

8.4 

8.:» 

9.0 

9.05 

8.5 

8.5 

8.45 

8.3 

8.16 

8.1 

8.1 

8.15 

8.1 

8.1 

9.0 


8.1 

8.1 

8.1 

8.1 

8.1 

8.7 

8.16 

8.2 

8.2 

8.2 


Note. — River  frozen  January  1  to  March  10,  when  it  was  open  at  the  gage,  and  clear  of  ice  March 
S).  Anchor  Ice  during  the  flist  part  of  December.  River  frozen  December  16-22,  and  open  at  gage 
December  22-31.  Dunng  frozen  ueaflon  gage  heights  were  read  to  the  purface  of  the  water  in  a  nole 
cat  m  the  ice.    The  following  comparative  readings  were  taken: 


Jannazy  6,  8, 12. 
January  17,  21.. 

January  22 

January  28 

January  81 

February  3,  6 . . . 

February  10 

February  13 

February  19 

February  24, 26 . 
March4 


Date. 


Top  of 
lice. 


Feet. 


Thick- 
ness of 
ice. 


10.2 
10.2 
10.2  I 
10.1 
10.2 
10.3 
10.1 
10.0 
9.5 


Feet. 


I 


1.3 
1.4 
1.4 
1.5 
1.6 
1.8 
1.8 
1.9 
1.8 
1.8 
1.8 
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Station  rating  table  for  Androscoggin  River  at  TH^tfield^  Me.,  from  January  /,  1904,  to 

December  31,  1906. 


CJage 
height. 

Dischai^ge. 

Gage 
height. 

Discharge. 

'     Gage 
1   height. 

Discharge. 

Gage 
height. 

Discharge. 

Fed. 

Second-feet. 

Feet. 

Second-feet. 

j      Fert. 

Secondrfeet. 

F^et. 

Second-fed. 

7.30 

1,080 

8.50 

3,150 

1        9.70 

7,080 

10.90 

12, 310 

7.40 

1,200 

8.60 

3,410 

9.80 

7,470 

11.00 

12.800 

7.50 

l.SiO 

8.70 

3,680 

1        9.90 

7,870 

11.20 

13,810 

7.60 

1,470 

8.80 

3,970 

10.00 

8,280 

11.40 

14,840 

7.70 

1,620 

8.90 

4,270 

10.10 

8,700 

11.60 

15,880 

.7.K0 

1,770 

9.00 

4,580 

10.20 

9,130 

11.80 

16.940 

7.90 

1,930 

9.10 

4,900 

10.30 

9,560 

12.00 

18,000 

8.00 

2,100 

9.20 

5,230 

10.40 

10,000 

12.20 

19,060 

8.10 

2,280 

9.30 

5,580 

10.50 

10,450 

12.40 

20,130 

8.20 

2,480 

9.40 

5,940 

10.60 

10.900 

12.60 

21,210 

8.30 

2.690 

9.50 

6,310 

1       10.70 

:  10.80 

11,260 

1      12.80 

22,300 

8.40 

2,910 

9.60 

6,690 

11.830 

13.00 

23,400 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  nine  dis- 
charge measurements  made  during  1903-1905.    It  is  fairly  well  defined. 

Estimated  monlhly  discharge  of  Andra$coggin  River  near  Dixfidd^  3fe.,  for  1904-6. 
[Drainage  area,  2,290  square  miles.] 


Month. 


Discharge  in  second-feet.        I 


Run-off. 


Maximum 


March  26-31  .... 

April 

May 

June 

July , 

August 

September , 

October 

November 

December  1-10., 

March  (10-31)  ., 

April 

May 

June 

July 

August 

September 

October 

November , 

Dect'mlxT  l-lfi. 


19,320 
27,000 
23,120 
4,425 
4,425 
4,740 
5,065 
13,0% 
2.585 
8,280 


Minimum. 


Second-feet  ^^^.h  in 
Mean.   |  per  square  '  M^PP  »" 
mile. 


190). 


8,970 
3,150 
4,120 
3,030 
1,265 
1,830 
1,080 
1,545 
1,695 
1,545 

1,400 
4,120 
3,680 
2,480 
1,400 
1.770 
2,015 
1,620 
1,770 
2,280 


10, 160 
8.210  I 

18,520  ' 
8.584  I 
2,461  1 
1,792 
1,911 
2,962 
2,014 
2,986 

5,732 
6,971 
6,965 
8,838 
2,979 
3.646 
3,188 
2,160 
2,253 
2,728 


.,«  I 


4.56 
3.68 
6.06 
1.61 
1.10 
.804 
.857 
1.33 
.908 
1.34 

2.57 
8.13 
8.12 
1.72 
1.34 
1.63 
1.41 

.969 
1.01 
1.22 


inchf-js. 


1.02 
4.11 
6.99 
l.K) 
1.27 
.927 
.9fi6 

1.01 
.49S 

2.10 
3. -19 
3.60 
l.l»2 
1.51 
l.HH 
l.fiT 
1.12 
1  li\ 

l.iri 


NoTK.— River  frozen  Junuary  1  to  Mart^h  26  and  December  11-31, 1904.  Estimates  for  March  ami 
December.  1905,  liable  to  some  error,  owing  to  Ice  conditions  on  the  river.  (Sl^  note  t<»  gage-heis^li t 
table,  p.  S3.) 


PRESUMP8COT    RIVER   DRAINAGE    BASIN.  85 

PRESUMPSCOT  RIVER  DRAINAGE  BASIN. 
DESC^RIPTIOX  OF  BASIN. 

Presnmpscot  River  is  one  of  the  most  interesting  as  well  one  of  the  best  water- 
power  streams  of  its  size  in  the  United  States.  It  is  the  outlet  of  Sebago  I^ke,  which 
li^  about  17  miles  northwest  of  Portland.  The  lake  is  fed  by  Crooked  River,  a 
stream  heading  35  miles  farther  north  and  within  3  miles  of  the  Androscoggin.  The 
area  of  the  lake  is  46  square  miles;  the  total  water  surface  on  the  drainage  basin  is 
H7  square  miles;  the  area  of  the  drainage  basin  at  the  outlet  of  the  lake  is  420  square 
miles,  and  at  the  mouth  of  the  river  600  square  miles.  The  northern  part  of  the 
Kaidn  is  mountainous  and  wooded;  the  southern  part  is  moderately  hilly  and  cleared 
of  trees.    Granite,  gneiss,  and  mica  schists  appear  at  many  points,  and  the  soil  is 

gravelly  and  sandy. 
According  to  the  survey  made  by  Joseph  A.  Warren,  of  Cumberland  Mills,  the  fall 

fn)m  the  crest  of  the  stone  dam  at  the  foot  of  Sebago  Lake  to  mean  low  tide  at  the 

foot  of  the  lower  falls  is  265.16  feet  in  a  distance  of  21.65  miles,  or  an  average  of  12.25 

feet  per  mile. 
During  the  past  few  years  several  new  developments  have  been  made  along  the 

river,  so  that  the  only  portion  now  unimprove<l  is  the  fall  of  56  feet  between  Great 

Falls  and  Gambo  Falls. 
The  tributaries  of  Presumpscot  River  are  not  of  much  importance,  but  some  of 

them  are  outlets  of  ponds  and  have  considerable  fall,  thus  affording  constant  though 

anall  power.     Crooked  River,  the  chief  feeder  of  Sebago  Lake,  has  a  number  of  falls, 

some  of  which  are  utilized. 
The  chief  interest  attaching  to  the  river  is  its  regularity  of  flow,  which  is  due  to 

dams  at  the  outlet  of  the  lake.     Nowhere  in  the  United  States  is  there  a  better 

example  of  the  success  of  storage  of  water  and  regulation  of  the  flow  of  a  stream  than 

on  the  Presumpscot. 

PRESUMPSCOT  RIVER  AT  OUTLET  OF  SEBAGO  LAKE,  MAINE. 

Since  January,  1887,  the  flow  from  Sebago  l^ke  has  been  regularly  recorded,  the 
qoantity  being  deduced  during  most  of  this  time  from  the  openings  in  the  gates  at  the 
dam,  the  discharging  capacity  of  which  under  different  conditions  of  head  has  been 
determined  and  tabulated  by  Hiram  F.  Mills,  of  Lowell.  In  March,  1904,  Messrs. 
S.  D.  Warren  &  Co.  completed  a  hydro-electric  plant  at  Eel  Weir  Falls,  near  Sebago 
l^ke,  bringing  water  directly  from  the  dam  at  the  lake  by  means  of  a  canal.  A  head 
of  40  feet  is  thus  obtained  at  average  lake  level. 

The  development  at  Eel  Weir  has  necessitated  a  different  method  of  recording  the 
flow  from  the  lake.  The  water  is  used  throifgh  three  pairs  of  33-inch  Hercules 
wheels.  The  water  used  by  these  wheels  is  recorded  by  three  Allen  meters,  one  on 
each  pair.  These  meters  were  rated  by  the  result  of  a  test  at  Holyoke  of  one  pair  of 
these  wheels. 

Since  the  station  was  finished  the  performance  of  the  wheels  and  of  the  recording 
weters  has  been  checked  by  careful  current-meter  readings  in  the  canal  and  brake 
t€>tg  of  the  wheels,  combined  with  electrical  readings  of  the  generator  output.  The 
rei!orda  of  the  generator  output  of  the  station  are  kept  and  the  constant  ratio 
l)etween  these  readings  and  the  Allen  meter  records  gives  a  good  check  on  the  latter. 

It  is  usually  desired  to  keep  a  constant  flow  through  the  canal,  and  when  the 
demands  for  power  are  not  sufficient  to  utilize  the  entire  flow  through  the  wheels 
the  excess  of  water  is  run  off  through  a  pair  of  regulating  gates  at  the  power  station, 
a  record  of  the  openings  of  these  gates  being  kept  and  the  flow  computed  from  a 
coefficieat  determined  by  current-meter  testa. 
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The  flow  at  times  from  the  lake  may  be  greater  than  it  is  safe  to  carry  through  the 
canal,  though  this  has  not  as  yet  happened.  At  such  times  it  will  be  necessary  to 
draw  part  of  the  water  through  the  old  regulating  gates  in  the  main  dam. 

A  continuous  record  of  the  Sebago  Lake  level  has  been  kept  since  January,  1872. 
The  lake  fills  rapidly  after  March  1,  attaining  its  maximum  height  between  the  mid- 
dle of  April  and  June  1,  and  then  gradually  subsides  as  water  is  withdrawn  for  mill 
purposes,  until  a  minimum  stage  is  reached — sometimes  in  the  autumn,  but  usually 
in  the  winter. 

The  records  of  lake  level  and  discharge  make  an  unusually  complete  and  valuable 
series  of  data.  These  have  been  furnished  from  time  to  time  by  S.  D.  Warren  &  Co., 
and  the  data  regarding  the  new  methods  of  measurement,  etc.,  is  from  a  descripdon 
furnished  by  Joseph  A.  Warren. 

The  records  of  flow  from  1887  to  1901,  inclusive,  are  assembled  in  Water-Supply 
Paper  No.  69,  and  those  for  succeeding  years  may  be  found  in  Water-Supply  Papers 
Nos.  82,  97,  and  124. 


Mean  daily  dtachargcy  in  second-feet^  of  Presumpscot  River  at  outlet  of  Sebago  Lake^  Me,, 

fw  1905. 


Day. 

Jan. 

Feb. 

536 
488 
470 
467 
397 
432 
437 
427 
420 
420 
410 
400 
442 
427 
407 
403 
408 
395 
395 
377 
388 
375 
376 
370 
367 
365 
369 
357 

::::::: 


Mar. 

357 
351 
347 
850 
323 
340 
338 
333 
342 
336 
330 
332 
335 
330 
338 
330 
328 
322 
327 
332 
333 
835 
330 
330 
330 
247 
363 
370 
400 
421 
451 

Apr. 

May. 

June. 

500 
603 
600 
360 
492 
505 
510 
513 
505 
482 
386 
505 
616 
617 
615 
617 
510 
382 
512 
493 
512 
500 
507 

6a5 

365 
508 
520 

488 
510 
503 

J>ily. 

1   468 
400 
628 
427 
502 
607 
508 
502 
347 
487 
470 
467 
478 
478 
477 
366 
469 
473 
474 
471 
4r3 
472 
304 
475 
462 
467 
457 
468 
463 
375  1 
490  ' 

Aug. 

Sept. 

Oct. 

363 
470 
477 
470 
463 
468 
460 
425 
468 
478 
467 
477 
477 
473 
462 
463 
477 
497 
456 
458 
472 
372 
460 
463 
460 
455 
457 
463 
428 
443 
4-22 

'  Nov.  ' 

390 
448 
410 

^' 

333 

428 

450' 

430 

427 

432 

422 

320  , 

418  1 

427 

418 

4331 

430, 

425 

417 

413  1 

410  1 

400* 

408' 

395  > 

397 

280  1 

410 

412, 

412  , 

408  , 

1 

• 

Dec. 

I 

473 
511 
497 
490 
603 
497 
604 
448 
496 
500 
497 
505 
500 
460 
345 
559 
508 
605 
495 
498 
183 
438 
517 
487 
486 
493 
482 
482 
431 
494 
470 

430 
267 
498 
557 
562 
448 
430 
475 
312 
617 
505 
457 
-445 
510 
486 
360 
600 
500 
\^ 
490 
492 
502 
368 
485 
467 
617 
502 
513 

sas 

347 

518 
622 
618 
617 
615 
617 
445 
512 
522 
5uu 
502 
498 
492 
460 
467 
608 
525 
512 
510 
493 
397 
503 
497 
498 
612 
497 
483 
215 
573 
480 
508 

467 
482 
477 
460 
470 
368 
470 
460 
466 
467 
473 
476 
410 
470 
476 
472 
470 
472 
447 
457 
473 
473 
477 
468 
475 
470 
387 
465 
469 
462 
477 

465 
472 
368 
468 
477 
460 
475 
472 
460 
454 
483 
473 
480 
475 
477 
442 
405 
477 
478 
480 
480 
476 
464 
409 
471 
470 
472 
472 
470 
463 

385 

2 

397 

3 

335 

4 

410 

5 

420 

6 

7 

410 
412 

8 

106 

9 

427 

10 

237 

11 

7SSI 

12 

397 

13 

397 

14 

392 

15 

395 

16 

17 

18 

382 
367 
385 

19   

3S2 

20 

407 

21 

40O 

•22 

'23 

25 

26 

403 
405 
S33 
397 

S9e 

27 

2« 

29 

S96 

-too 

278 

8ACO   RIVER   DRAINAGE    BASIN. 
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Egtimaied  monthly  discharge  of  Presumpscot  River  at  OtUlel  of  Sebago  Ixike,  Me.,  for  1905, 
[DraiiiA^re  area,  420  square  milefl.] 


Month. 


JanOAiy 

February 

March , 

April 

May 

June , 

July 

August 

September 

October 

November 

December 

The  year 


Dim'harKe  in  seoond-feet. 

Run-off. 

,  Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
i  no  hen. 

5f» 

345 

485 

1.15 

1.88 

536 

867             411 

..979 

1.02 

451 

247              348 

.817 

.W2 

6ft7 

267              464 

1.10 

1.23 

673 

215              490 

1.17 

1.35 

620 

360  1            -l&S 

1.16 

1.29 

528 

304  '            458 

1.09 

1.26 

482 

358              461 

I-.IO 

1.27 

483 

368              463 

1.10 

1.23 

497 

363              456 

1.09 

1.26 

460 

280              407 

.969 

1.08 

420 

237              385 

.917 

1.06 

559 

216 

443 

1.05 

I 

14.32 

SACO  RIVER  DRAINAGE  BASIN. 


DESCRIl*TION  OF  BASIN. 


Saco  River  receives  its  headwaters  from  the  valleys  and  sloijes  of  the  White  Moun- 
tains, at  elevations  of  4,000  to  5,000  feet.  It  drains  an  area  of  1,720  square  miles,  of 
which  900  square  miles  lie  in  New  Hampshire  and  the  remainder  in  Maine.  The 
sloj>e$«  at  the  headwaters  are  very  steep,  with  no  lake  storage.  In  the  lower  river  are 
many  good  water  powers,  part  of  which  c.  ^  in  use.  The  upper  portions  of  the  basin 
are  generally  in  forest,  but  much  of  the  large  growth  has  been  cut,  and  over  large 
areas  the  evergreen  trees  have  l)een  entirely  removed.  In  the  lower  basin  are  many 
fanns  and  villages  The  underlying  rock  is  generally  granite,  appearing  at  the  sur- 
face in  many  mountain  summits. 

SACO  RIVKR  XEAR  CENTER  CONWAY,  N.  II. 

This  station  was  established  August  26,  1903,  by  X.  0.  Grover.  It  is  locate<l  at 
the  wooden  highway  bridge  between  Center  Conway  and  Redstone,  N.  H.,  about  2 
miles  from  each  place. 

The  channel  is  straight  for  2,000  feet  above  and  300  feet  Ijelow  the  station,  and  is 
about  200  feet  wide  at  ordinary  stages,  broken  by  one  pier.  The  banks  are  high  and 
are  not  liable  to  overflow,  except  in  very  extreme  freshets.  The  bed  is  of  sand  and" 
gravel,  and  is  permanent.  The  current  is  medium  at  high  and  shiggish  at  low 
stages. 

Discharge  measurements  are  usually  made  by  wading  about  400  feet  above  the 
bridge. 

A  standard  chain  gage^  which  is  read  twice  each  day  by  Albert  P.  Davidson,  is 
fastened  to  the  floor  of  the  bridge.  The  length  of  tlie  chain  was  30.44  feet  when 
established,  but  changed  to  30.47  feet  August  20,  l^iP'),  on  account  of  movement  of 
the  bridge.  The  gage  is  referred  to  bench  marks  as  follow.^:  (1)  Marked  jx)int  on 
lower  chord  of  bridge  near  gage;  elevation,  27.72  feet  when  established,  but  changed 
to  27.76  feet  August  26,  1905.  (2)  South  end  of  top  of  west  abutment;  elevation, 
25.14  feet    Elevations  refer  to  datum  of  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  97,  p  69;  124,  p  82. 
Discharge:  97,  p  69;  124,  p  82. 
DiBcharge,  monthly:  124,  p  84. 
Gage  heights:  97,  p  69;  124,  p  83. 
Rating  table;  124,  p  84. 

Discharge  meagnrements  of  Saco  River  near  Center  Ciymixiy,  N.  H. ,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Mav6 

T.  W.  Noicross           

Feet. 
228 
16() 
136 

Sq.feet. 
786 
517 
177 

Ft.per  9€c.. 
1.91 
1.44 
1.49 

5,71 
4.53 
3.69 

Sec.-feH. 
1.500 

July  5  fl 

Murphy  and  Barrows 

742 

August  26  ft.... 

T.  W.  Norcross 

263 

n  Right  channel,  by  wading  a  short  distance  below  bridge. 
b  By  wading  250  feet  below^  gage;  meter  on  rod. 

Daily  gage  heigJUj  in  feeU  of  Saco  River  near  Center  Conway f  N.  H. ,  for  1905, 


Day. 


Jan. 


12. 
13. 
14. 
15. 
16. 


18. 


27. 
28. 
29. 
30. 
31. 


4.5 


5.a5 


Feb.     Mar. 


4.9 


4.8 


4.95       4.85 


4.5 


19 1     b.{^  \    5.0 


20 

1 

7. 45 

21 

' 

6.65 

22 

5.05  , 

1 



6.1 

23 

24 

: 

25 

26 

i 

5.a5 

11. 15 

8.1 
7.75' 
7.45  I 
H.O     u 


Apr. 

May. 
6.3 

June. 

July. 
4.36 

Aug. 

8.5 

Sept. 
4,85 

7.65 

4.45 

6.5 

5.75 

4.45 

4.35 

6.4 

4.45 

6.1 

5.55 

4.45 

5.85 

5.8 

7.7 

6.0 

6.15 

4.2 

4.75 

5.35 

9.4 

5.75 

6.15 

4.25 

4.5 

4.7 

7.5 

6.55 

5.9 

4.85 

4.35 

4.65 

5.8 

7.05 

6.4 

4.95 

4.25 

4.55 

5.8 

6.85 

6.0 

4.6 

4.05 

4.45 

5.5 

6.95 

5.7 

4.4 

4.0 

4.55 

5.2 

6.0 

5.7 

4.4 

3.95 

4.35 

4.95 

6.75 

5.85 

4.15 

4.0 

4. 15 

4.8 

6.65 

5.2 

4.25 

3.9 

4.1 

5.1 

6.55 

5.4 

6.85 

3.95 

4.05 

6.25 

6.4 

4.9 

5.86 

3.8 

4.05 

5.6 

6. 45 

4.95 

5,35 

3.85 

4.0 

5.a5 

6.25 

5.6 

4.55 

3.75 

4. .% 

4.85 

5.75 

6.85 

4.45 

3.7 

5.3 

4.75 

5.55 

5.55 

4.35 

3.8 

4.5 

6.15 

6.35 

6.6 

4.25 

3.7 

4.-25 

7.2 

5.35 

5.4 

4.3 

3.85 

4.1 

6.05 

6.0 

5.0 

4.25 

3.85 

3.95 

5.65 

7.75 

4.95 

4. 45 

3.7 

3.85 

5.4 

6.8 

4.85 

4.4 

3.6 

3.8 

5.25 

6.05 

4.7 

4.2 

3.55 

3.75 

4.9 

6.25 

4.6 

4.0 

3.55 

3.8 

4.75 

5.9 

4.5 

4.1 

3. 55 

3.7 

5.2 

6.3 

4.5 

6.5 

3. 55 

3.95 

5.0 

6.3 

4.45 

5.8 

3. 55 

3.85 

4.45 

6.4 

4.3 

4.55 

3.r,5 

3.9 

4.26 

.6.3 

4.3 

4.55 

3.6 

3.96 

4.25 

4.3 

12.55 

4.8 

Oct.      Nov.     Dec. 


4.25 
4.2 
4.15 
4.15 
4.1    , 
4.1     ! 
3.95 
3.95 

3.85  I 

3.86  > 
3.9 

6.1  j 
5.8 
5.0 
4.65  j 
4.5    I 
4.5    I 
4.6 
4.9    I 
4.9 
4.7 
4.45  I 
4.45 
4.35 

4.3      : 

4.2  I 
4.2 
4.2 
4.2    j 
4.2 
4.2 


4.2 

4.2 

4.2 

4.2 

4.3 

4.3 

4.3 

4.4 

4.45 

4.4 

4.4 

4.15 

4.2 

4.6 

4.35 

4.4 

4.3 

4.3 

3.96 

4.2 

4.2 

4.1 

4.1 

4.15 

4.25 

4.5 

4.25 

4.3 

4.45 

5.9 


6.0 

7.a'i 

7.15 

6.9 

6.  l.-i 

5.7 

5. 15 

4.85 

4.65 

4.9 

5.3 

5.1 

5.116 


4.96 
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Daihf  gage  he'tgfU,  in  Jeeif  of  Saco  River  yiear  Outer  (hmvay,  N.  IL,  for  1906 — Cont'd. 

Note.— River  frozen  January  1  to  March  26  and  December  15-31.  During  frozen  season  gage  heights 
were  read  to  the  surface  of  the  water  In  a  hole  cut  in  the  ice.  The  following  comparative  readings 
were  taken: 


Date. 


Water       Top  of 
surface.        ice. 


January  1... 
Januarys... 
January  15. . 
January  22.. 
January  29. . 
February  5.. 
February  12, 
February  19. 
February  26, 

March  5 

March  12... 


4.5 

5.05 

4.5 

5.05 

4.9    I 

4.9    I 

4.95 

5.05  I 

5.05 

4.8 

4.85 


Feel. 
4.55 

5.15 

6.2 

5.05 

4.95 

4.9 

5.35 

5.3 

4.85 

5.0 


ThicJc- 

nessof 

Ice. 


Feet. 


1.2 


2.1 

2.0 

2.0 

2.2 

2.2 

2.35 

2.4 

2.45 

2.5 


o  Below  water  surface. 


March  19,  unmafe;  gage  height  read  to  top  of  Ice;  March  20-22,  water  flowing  over  surface  of  Ice; 
March  26,  ice  breaking  up;  March  27,  river  clear  of  ice;  December  2,  ice  under  gage  2  Inches  thick, 
bat  river  not  frozen  across;  December  24,  gage  height  to  top  of  ice,  5.1  feet;  December  31,  gage  height 
to  top  of  ice,  5.06  feet;  thickness  of  ice,  0.95  foot  at  gage,  but  river  not  frozen  across  in  left  span. 

^aiion  rating  table  for  Saco  River  near  Center  Conway,  N,  H.yfrmn  January  1  to  Decem- 
ber SI,  1905. 


Gage 
height. 

Discharge. 
S€Cond-/eet:> 

he^t. 
Feet. 

1 
Discharge. 

Secontl-feet. 

Gage 
height. 

Discharge. 

(Jage 
height. 

Discharge. 

F€>et. 

Feet. 

Second-feet. 

Feet. 

Second-fee'. 

3.50 

197    1 

4.90 

'            917 

6.80 

2,050 

7.70 

3,695 

3.60 

234    , 

5.00 

'             984 

6.40 

2,150 

7.80 

3,835 

3.70 

273    ' 

5.10 

1,053 

6.50 

2,250 

7.90 

3,975 

3.80 

314    1 

.5.20 

1,124 

j        6.60 

2.355 

8.00 

4,120 

3.90 

358    1 

5.30 

1,197 

1        6.70 
6.80 

2,460 

8.10 

4,270 

4.00 

404 

5.40 

1,272 

2,570 

8.20 

4,425 

4.10 

453 

5.50 

1,349 

6.90 

2,680 

8.30 

4,r>80 

4.20 

504 

5.60 

1,428 

7.00 

2, 795 

8.40 

4,740 

4.30 

557 

5.70 

1,509 

7.10 

2,910 

! .  ^-^ 

4,900 

4.40 

612 

5.80 

1,592 

1        7.20 

3,080 

8.60 

5.060 

4.50 

669 

5.90 

!          1,677 

1        7.80 

3,155 

1        8.70 

5,224 

4.60 

728 

6.00 

1,764 

1        7.40 

3,285 

j        8.80 

5,395 

4.70 

789 

6.10 

1.855 

'        7.50 

3,420 

8.90 

5,565 

'        4.80 

852 

j        6.20 

1,950 

7.60 

3,rv>5 

9.00 

5,735 

Note. — ^The  above  table  is  applicable  only  for 
discharge  measurements  made  during  1903-1906. 
9  feet. 


open -channel  conditions. 
It  is  well  defined  between 


It  is  based  on  fourteen 
gage  heights  3.4  feet  and 
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DiscJiarge  mecwiremetitu  of  Merrimitc  River  at  Franklin  Junction,  X.  7/.,  in  1!)05. 

Area  of  I     Mean 


Date. 


Hydrographer. 


I)i!^ 


April  5 P,  E.  Pressey. 

Aprilll T.  W.  NorcroBS. 

May  2 do. 

May24 do. 

July  3 1  Murphy  and  Barrows . 

AugUHt  22 T.  W.  Norcnxss 


winin.    ^.^.tion.  ,  veloeity.  |  height.  '  charge. 


Ftet.  .Sf/./w'/.  Ft.perscc:  Feet.  ,  Sec. -feel. 
4.00 
4.61 
2.77 
2.24 
4.36 
1.61 


231  ■ 

1,350 

231 : 

1,370 

226 

1,100 

220 

941 

234i 

1,440 

216 

713 

6.69  [ 

5,400 

7.19 

6,320 

5.76  1 

3,040 

4.98 

2. 110 

7.38, 

6.2W) 

4.23  • 

1.150 

DaUy  gage  heighly  infeety  of  Merrimac  River  at  Franklin  Junction^  N.  H.,for  1905. 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IG 

17 

18 

19 


Jan. 

4.0 

4.1 

4.2 

4.2 

4.35 

4.45 

6.1 

5.2 

5.5 

5.7 

5.6 

5.55 

5.5 

5.4 

4.7 

5.7 

5.95 

5.65 

5. 35 


Feb. 


Mar.      Apr.  I  May. 


20 

5.05    

21 

4.9      

22 

Z\ 

4.75    

24 

4.8      

25 

5.3      

5.4      

26 

27 

5.5      

2S 

5.1      

29 

5.6    1 

30 

31 i             1 



4.25 
4.2 
4.0 
4.5 
4.6 
4.2 
4.0 
4.a5 
4.0 
3.8 
4.2 
5.0 
5.06 
4.9 
4.86 
5.2 
7.5 
9.8 
11.1 
11.7 
13.0 
12.95 


12.1 
8.6 
7.4 
7.1 
6.7  I 
7.4  I 
9.1 
7.55 


6.7 

7.2 

8.0     I 

7.8 

7.3 

6.9 

6.45  i 

6.3 

5.8 

5.75 

5. 65 

6.06 

7.96 

6.6 

6.2    I 

6.0 

6.0 

6.1 

6.06 


6.2 
5.9 
5.7 
5.7 
6.0 
5.8 
6.3 
6.8 
6.0 
5.9 
5.7 
5.4 
5.4 
4.7 
5.3 
5.6 
5.8 
5.7 
5.7 


5.0 

5.0 

4.9 

4. 8.". 

4.8 

4  55 

4.6 

4.6 

4.6 


June. 

4.6 

4.5 

4.6 

4.25 

4.6 

4.65 

6.65 

5. -26 

5.0 

4.75 

4.15 

4.65 


July.  .  Aug.     Sept.     Oct 


5.65 
5.3 
5.0 
4.95 


4.75 

4.7 

4.65 

5.3 

5.46 

6.1 

4.25 

4.r>5 

6.9 

6.4 

5.  f>5 

5.2 


5.0 


Nov.     De«. 


7.15 

6.16 

6.65 

6.1 

4.9 

4.8 

4.25 

4.6 

4.6 

4.5 

4.6 

4.7 

4.6 

4.1 

4.4 

4.5 

4.4 

4.3 

4.6 

4.45 

3.9 

4.1 

4.15 

4.2 

4.2 

4.2 

4.2 

4.2 

6.5 


6.6 

5.6 

5.05 

4.76 

4.6 

4.0 

4.36 

4.2 

4.2 

4.3 

4.3 


3. 85 

4.1 

4.2 

4.4 

5.3 

4.9 


6.0 
6.0 
5.46 
11.05 
8.8 
7.4 
6.3 
5.85 
5.5 
4.45 
4.9 
5.3 
6.4 
5.9 
6.3 
5.1 
4.9 


4.7 

11.85 

8.25 

4.-2 

7.6 

4.25 

7.0 

4.2 

6.4 

4.1 

5.3 

4.1 

6.6 

4.1 

6.3 

5.2 

4.8 

6.1 

4.7 

5.0 

4.65 

4.9 

4.6 

4.85 

4.9 

4.7 

4.7 

4.65 

4.55 

4.5 

a:\ 

4.7 

4.5 

4.4 

5.1 

5.9 

5.8 

4.55 

4.8 

4.7 

4.6 

4.6 


4.85 

4.35 

4.66 

4.7 

4.7 

4.6 

4.65 

4.6 

4.5 
4.4 


4.5 
4.4 
4.4 

4.65 

4.7 

4.8 

5.1 

5. 15 

5.1 

4.9 

4.8 

4.9 

4.8 

4.8 

4.8 

4.7 

4.8 

4.7 

4.2 

4.4 

4.4 

4.45 

4.4 

4.5 

4.5 

4.05 

4.8 

4.76 

4.85 

4.95 


5.3 

4.9 

7.9 

8.55 

6.7 

5.6 

5.7 

5.25 

5.3 

4.2 


4.8 

4.85 

4.8 

4.8 

4.8 

4,35 

4.7 

4.6 

4.75 

4.7 

4.7 

4.8 

4.2 

4.6 

4.65 

4.6 

4.7 

5.2 

4.3 


NoTK.— River  open  at  gage  January  1-29.    River  frozen  January  30  to  March  9. 
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f^Um  rating  table  J'or  Merrimac  River  at  Franklin  Junction^  N.  II..,  from  July  «y,  J90Sy 

to  December  SI,  1906, 


Gage 
height. 

Dlachanpe. 
Secojul-fert. 

Gafe 
height. 

Frrt 

Discharge. 
Secrmil/rrt. 

Gage 
height. 

Discharge. 
Second/fft. 

Gage 
height. 

Frd. 

Discharge. 

Feti. 

Fffi, 

Serond'/eH. 

3.90 

796 

5.00 

2,220 

6.10 

4,125 

7.20 

6,260 

4.00 

910 

5.10 

2,3X0 

6.20 

4.310 

7.40 

6,660 

4.10 

1.080 

5.20 

2,540 

6.30 

4,600 

7.60 

7,075 

4.20 

1,160 

5.30 

2,705 

6.40 

4,690 

1        7.80 

7,800 

4.30 

1,270 

6.40 

2,875 

6.60 

4,H80 

8.00 

7,930 

4.40 

1,396 

6.60 

3,046 

6.60 

'      6,070 

8.20 

8,370 

4.60 

1,620 

5.60 

3,220 

6.7') 

5,266 

1        8.40 

8,815 

4.60 

1,645 

5.70 

3,395 

6.80 

5,460 

H.60 

9,265 

4.70 

1,775 

5.8D 

3,575 

6.90 

6,665 

8.80 

9,715 

4.80 

1,916 

6.90 

8,755 

7.00 

5.M60 

9.00 

10,170 

4.90 

2,065 

6.00 

8,940 

! 

NuTE. — ^The  above  table  is  applicable  only  for  open-channel  conditions.    It  Im  tmHcd  on  20  dlHcharge 
measurements  made  during  1908-1906.    It  is  well  defined  between  gage  heightK  4.15  feet  and  8.9  feet. 

Estimated  monthly  discharge  of  Merrimac  River  at  Frajiklin  Junction^  N.  H.,for  1905. 
[Drainage  area,  1,460  square  miles.] 


Month. 


March  10-31 

April 

May 

Jane 

July 

August 

Si'ptember. . 

October 

November . . 
December . . 


Discharge  In  second-feet. 

Run-ofT. 

Maximum. 

Minimum. 

Mean. 

.Seoond-feet 

per  square 

mile. 

Depth  in 
inches. 

19,830 

680 

5,160 

3.58 

2.89 

17,580 

3,808 

6,006 

4.11 

4.59 

5,460 

1,520 

2,976 

2.04 

2.35 

5,665 

1,090 

2,897 

1.64 

1.83 

6,150 

795 

1,824 

1.25 

1.44 

6,070 

738 

1,586 

1.09 

1.26 

16,960 

1,468 

4,701 

3.22 

3.59 

3,755 

1,030 

1,785 

1.22 

1.41 

2,460 

970 

1,763 

1.21 

l.S) 

9,152 

1,150 

2,4M 

1.70 

..«, 

XoTK.— Omitted  gage  heights  were  estimated  and  diHcharg(*s  applitnl  an  u.suh1. 

MKRIUMAO  RIVER  AT  GARVINS  FAL.I-,S,  N.  H. 

The  power  at  Garvina  Falls — 4  miles  below  Concord — is  one  of  the  best  on  Mem- 
mac  River.  There  has  been  a  dam  at  this  point  since  1815,  first  in  connection  with 
the  Old  Bow  Canal  and  later  to  furnish  power  for  a  pulp  mill.  This  privilege  has 
Hince  become  the  property  of  the  Manchester  Traction,  Lif^ht,  and  Power  Company, 
and  hag  been  more  completely  developed.  During  1903-4  an  overfall  dam  of  the 
o^ee  type,  somewhat  similar  in  cross  section  to  the  dam  at  Hoi  yoke,  was  completed. 
This  is  550  feet  long  between  abutments  and  about  800  feet  overall,  including  head- 
gat«fl,  and  is  substantially  built  of  stone  masonry.  A  canal  has  l)een  completed 
which  is  about  500  feet  long  and  74  feet  wide  at  the  water  line,  and  wasteways  are 
pnjvided  from  the  sides  of  this — one  90  feet  long  at  elevation  102  (the  main  crest  of 
the  dam  l)eing  taken  as  elevation  100)  and  another  45  feet  long  at  elevation  103.  A 
wai<te  gate  10  feet  wide  and  capable  of  being  lowered  to  elevation  93  is  also  provided 
for  UFe  especially  in  floating  out  any  obstructions  which  lodge  against  the  racks. 
The  new  dam  and  headgates  to  the  canal  are  situated  about  800  feet  downstream 
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from  the  old  dam,  which  was  destroyed  on  the  completion  of  the  new  structure.  At 
present  there  are  four  triplex  turbines  of  something  over  1,000  horsepower  each  and 
one  small  duplex  turbine  of  75  horsepower  used  in  running  exciters.  Provision  has 
been  made  for  two  more  large  units,  which  will  be  installed  later.  The  turbines  are 
of  the  McCormick  design,  furnished  by  the  Rodney  Hunt  Machine  Ck)mpany.  Each 
large  unit  has  three  39-inch  runners,  mounted  on  a  horizontal  shaft,  which  revolves 
at  180  revolutions  a  minute.  Two  of  the  wheels  in  each  set  discliarge  through  a 
common  T  center  and  draft  tube  near  the  fore  bay  wall.  The  third  wheel  is  set 
opposite  a  quarter  turn  at  the  downstream  end  of  the  casing  and  discharges  through 
this  quarter  turn  into  a  smaller  draft  tube.  The  top  of  the  penstock  opening  is  at 
elevation  95.5,  while  the  lower  ends  of  the  draft  tubes  are  horizontal  and  are  about 
2  feet  below  the  level  of  usual  tail  water.  The  gates  for  the  runners  are  of  the  plain 
cylindrical  pattern  without  fingers  and  are  controlled  by  governors.  The  average 
head  on  the  wheels  is  about  29  feet.  At  present  there  are  four  650-kilowatt  three- 
phase  generators  direct  connected  with  the  turbines. 

The  power  developed  is  transmitted  at  12,000  volts  tension  to  Manchester,  about 
14  miles  away,  where  it  enters  a  substation  and  is  transformed  to  a  lower  voltage  and 
through  a  distributing  switc^h  board  utilized  for  light  and  power  purposes.  The  Gar- 
vins  Falls  station  is  one  of  a  system  of  three  water-power  plants  and  one  steam-power 
plant  operated  by  this  company. 

Careful  records  of  the  pond  and  tail-race  levels,  wheel  openings,  etc.,  have  been 
kept  by  the  company  since  the  completion  of  the  new  dam  in  IflNW,  and  have  been 
furnished  for  computations  of  flow  by  J.  Brodie  Smith,  manager.  A  number  of 
current-meter  measurements  have  been  made  from  time  to  time  by  the  hydrographera 
of  the  Survey  for  the  purpose  of  rating  turbines  and  to  assist  in  computing  flow  over 
the  dam.  Estimates  of  monthly  flow  at  this  point  from  September  1,  1904,  to 
December  31,  1905,  are  given  in  the  following  table: 


EstimaUd  monthly  discharge  of  Merrimac  River  at  Garvins  Fcdls,  N.  IL,  for  J90^h^, 
[Drainage  area,  2,340  square  miles.] 


September., 
October.... 
November . 
December  . 


January  ... 
February . . 

Much 

April 

May 

June 

July 

August  .... 
September. 

October 

November . 
December  . 


Month. 


1904. 


1905. 


DiHCharge  in  second-feet. 


Maximum.  Minimum. 

I 


The  year  . 


Mean. 


7,110 
7,880 
2,440 
2,200 


3,440 
2, 110 
32,760 
30,940 
5,660 
5,410 
4,980 
5,470 
18,030 
3,860 
4,030 
9,990 


1,150 
1,460 
1,610 
1,800 


1,490 
1,340 
1,870 
4,940 
2,070 
1,840 
1,090 
1,240 
2,720 
1,780 
1,810 
2,260 


2,220 
2,860 
2,000 
1,660 


2,190 
1,610 
6,400 
10,400 
8,910 
2,730 
1,930 
1,920 
6,260 
2,290 
2,560 


Run-ofr. 


^,S;°2?nl?/  Depth  in 


0.947 
1.22 


.710 


.936 
.690 
2.74 
4.45 
1.67 
1.17 
.824 
.823 
2.67 
.978 
1.10 
1.66 


32, 7CU 


1,090  3.840 

I 


1.06 
1.41 
.955 
.818 


1.64 


1.08 
.718 
8.16 
4.96 
1.92 
1.30 
.950 
.949 
2.98 
1.13 
1.23 
1.91 

22.29 


MERBIMAO   RIVER    DRAINAGE    BASIN.  95 


MERRIMAC  RIVER  AT  LAWRENCE,  MASS. 

Records  of  flow  of  the  Merrimac  at  Lawrence  have  been  kept  for  more  than  fifty 
years,  but  have  never  been  published  in  full.  Data  in  regard  to  the  flow  are  fur- 
nished by  R.  A.  Hale,  principal  assistant  engineer  of  the  Essex  Water  Power 
Company. 

For  a  portion  of  the  year  water  from  the  drainage  basins  of  Sudbury  and  Nashua 
rivers  is  wasted  into  the  Merrimac,  and  therefore  the  drainage  area  is  a  somewhat 
variable  quantity.  During  the  dry  months  a  very  small  amount  is  received.  The 
accompanying  tables  give  the  flow  of  the  Merrimac  at  Lawrence,  also  the  quantity 
wasted  from  the  Sudbury  and  Nashua  drainage  basins  that  reaches  the  Merrimac. 
The  latter  table  is  based  on  data  furnished  by  the  Metropolitan  Water  and  Sewerage 
Board  of  Boston.     The  drainage  areas  are  as  follows: 

Drainage  areas  in  Merrimac  River  ba^sin. 

Square  miles. 

Total  of  Merrimac  River  drainage  basin  above  Lawrence 4, 664 

Nashua  River  drainage  basin  above  gaging  station 119 

Sudbury  River  drainage  basin,  Framingham,  Dam  No.  1 75 

Cochituate  River  drainage  basin 19 

Total  of  Nashua,  Sudbury,  and  Cochituate  river  drainage  basins 213 

Net  drainage  basin  of  Merrimac  River,  excluding  Nashua,  Sudbury,  and 

Cochituate  river  basins 4, 461 

The  quantity  as  measured  at  Lawrence  includes  the  water  from  Sudbury,  Nashua, 
and  Cochituate  rivers,  and  in  getting  the  absolute  yield  of  the  river  this  should  be 
considered  in  reference  to  the  drainage  areas,  either  by  deducting  it  from  the  Merri- 
mac flow  and  using  the  net  area  and  the  net  flow  of  the  Merrimac,  or  by  getting  the 
total  yield  of  both  the  Sudbury  and  Nashua  rivers  with  the  Merrimac  and  using  the 
total  area. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply 
Pai)eT;  Bull  =  Bulletin):  ^ 

Description:  Ann.  19,  iv.  pp  111-112;  Bull  140,  p  33;  WS  85,  p  84;  47,  p  82;  65,  p  22;  82,  pp  49-60;  97,  p  72; 
121.  pp  89-90. 
Diwhaige.  dally:  WS  85,  pp  35-36;  47,  p  83;  82,  pp  51-52;  97.  p  73:  124,  pp  90-93. 
IMschaige,  monthly:  Ann  19,  Iv  pp  118-115;  20,  iv,  p  73;  21,  iv,  p  60;  Bull  140,  p  34. 
Dischaii^e,  yearly:  Ann  20,  Iv,  p  46. 
Hydrograpbsi:  Ann  19,  Iv,  p  112;  20,  iv,  p  74;  21,  iv,  p  60. 
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Afean  daily  discharge^  in  second-feet^  of  Merrimac River  at  dam  at  lAivremr,  Ma*9.,  for  1905. 


Day. 


1 . 

2  . 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11  . 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Total. 
Average  ... 


Jan. 

453 
3,147 
8,084 
2,981 
2,812 
2,735 
2,662 
4,358 
7,710 
6,930 
6,844 
6,470 
6,301 
4,8t>2 
4,377 
6,111 
4,362 
3,893 
3,920 
4,086 
2,494 
2,387 
4,744 
3.545 
3,043 
2,965 
2,931 
1,827 

895 
3,996 
3.08' 

119,992 
3,871 


Feb.     Mar.  I   Apr.     May.    June.    July.     Aug. 


2,838 
2,784 
2,760| 
1,980! 

457, 
3,505 
2,8<>5 
2,518 
2,440 
2,695 
1,902| 

489 
8,094 
2,613 
2,573 
2,510 
2,678 
1,825 

456 
2,940 
2,691 
2,621 
2,464 
2, 574 
1,666 

410 
,2,850 
2,514!  36, 


526   44, 
695|  37, 

627   28, 


20,1 
16,  fl 
15,3 


309 
306'  17,646, 


977   11, 
050 


206  6, 

860;  5, 

442  6, 

546'  6, 


896;  26,097 
156 
880     6, 


898'  19,451     4, 
879  18, 


1,502: 
,148' 


16, 
14,215     3, 
12, 


661  6, 

273'  6, 

761  6, 

546'  8, 


96l'     6, 
018'     6, 


I  ■ 


3,414 
3,016j 

1,968 
1,470 
3,708' 
3,116* 
2,987| 
3,070 
3,710 
2,993 
2.482| 
4,330 
8,427J 
3,038 
8,930] 
4,296[ 
2,599, 
2,348| 
4,410 
3.617. 
4,258 
5,768 
8,238 
7,433' 
5,593 
6,918j 
4,987 
6,912! 
7,300| 
6,615! 


3,686 
2,941 
2,938 
4.897 
6,028 
4,603 
3,881 
2,321 
1,907 
8,947 
3,148 
2,836 
2,807 
2,826 
1,764 
681 
3,637 
2,759 
2,723 
2,404 
2,538 
1,677 


2,60:J 
?,559 
2,382' 
2,376| 

2,343 
1,403 


128| 
2,079; 


Sept.  '   Oct.      Nov.  I   Doc. 


'  2,477 
4,775 
4,676 
8,939 
2,591 
1,632 
3,631 
2,966 
2,443! 
2,390 
2.441, 
1,4M 
474 
5.031 
2,953 
2,697 
2,980 
3,267 
2,987| 
2,141 
3,690 
2,789 
2,729, 
2,505 
2,766' 


2,713 
2,109 
S,109J 
6,430 
20,900 
17,434 
12,972! 
9,864 
7,257; 
6,54lj 
5,953' 
4.900 
5,035| 
7,285, 


—  I 1- 

63, 612  827, 459  486, 615 161, 691  124, 930;  82, 904: 

2.674' 


1,481 
316' 
2,344 
2, 458 
2, 374 
2,445 


7,330' 
5,525 

4.309| 
5,171 
8,526| 
17,529. 
13,968 
11,540 
9,007 
6,688 
6,467 
6,262 
4,721 
4,488' 
4, 133{ 


2,73S 

4,371 

8,276 

8,190 

3.214 

3,336 

2,390 

2,108 

4, 179 

3,238 

3,065 

2,544 

2,812 

3,116 

3.589 

4,620' 

8,684 

3,811 

8,381 

8,396 

2,297 

2,886 

4,760 

3,764 

3,626 

3,44' 

3,376 

2.090 

1,851 

4,119 

3.418 


3,240 
2,796. 
2,818 
1,813 
1,439 
4,850 
4.409* 
6,345| 


6.669 
5,25l| 
8,907' 
8,513 
5,062 
8,679, 
8,552' 
8,732' 
8,&» 
2,289 
2,46l' 
4,397' 
3.557, 
3,256 
3.129' 
2.892' 
1,827| 
1.198 
4.118 
8,307 
3,212 
1,413 


2,272   10.563  16,186     5,2161    4,164 

I  I  I 


"I 


83, 771  228, 945 101, 082  101, 650, 
2,702!    7, 631 1    3, 261 1    8,388! 


5.043 
3.9M 
3,714 
8,990 
15,540 
12,350 
9,354 
7,933 
6,009 
5.483 
6.016 
4,087 
4.099 
4.338 
4.4-29 
2,838 
2,286 
4.622 
3,460 
3,371 
3.997 
4,664 
5,211 
6,837 
5,638 
6,460 
6,505 
4.900 
4,890 
4,?s81 
6,432 

76.301 
5,687 
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Ara^tge  weekly  flouy  arranged  in  order  of  dryne«»y  of  Merrimac  River  at  iMurrence,  Mass,, 

for  1905, 


Week  ending 
Suuday— 


July  30 

March  5 

February  26 

February  19 

August  13 

July  23 

August  27 

February  12 

{September  3 

February  5 

July  16 

March  12 

Sovember5.;... 

January  29 

June  A 

November  26 

Januarys 

r3ctober8 

ATigUfct20 

June  11 

AuguPtC 

(X-toberl6 

October  29 

October  22 

Jnnelft 

November  19 

D€cember3 

July9 \... 

January-  22 

March  19 

December  17 

May28 

October  1 

December 24  .... 

November  12 

July  2 

May  14 

December  SI 

June  25 

May  21 

Septerabt-r  17 

January  15 

May? 

April  30 


Merrimac 
River  at 

Lawrence 
(total 

drainage 

area=4.664 
square 
miles). 


1,971 

2,151 

2,181 

2,250 

2,265 

2,303 

2,318 

2.345 

2,507 

2,557 

2,558 

2,606 

2,806 

2,846 

2,877 

2,890 

3,  111 

3,126 

3.149 

3,1.'V2  I 

3.167 

3,220 

3,269 

3,368 

3,423 

3,490 

3,542 

8,782 

3,892 

3,957 

4,013 

4,077 

4,376 

4,452 

4,691 

5,180 

5,602 

5,529 

5,616 

5,758 

5,771 

6,213 

6,292 

8,060 


Nashua 
River  at 
Clinton 
(drainage 
area  =:  118 
square 
miles). 


Sudbury 
River  at 
Daml 
(drainage 
area =76 
square 
miles). 


2 

2 

4 
40 

2 

2 

2 
42 
32  I 
36 

2 
11 

2 
tl 

3 

2 
47 
68 

2 

2 

2 

6 

2 

4 
"9 

2 

2 

2 
66 
80 

2 

8 
50 

2 

2 

7 

6 
44 
23 
24 

2: 
109 

2 
23 


Imac  River  f rom>- 

Net    yield    of    Merri- 
mac River  from  4,452 
square  miles. 

LakeCo- 
chituate, 
Bannister 

Brook 

(drainage 

area =19 

square 

miles). 

Total  waste 

of  these 

watersheds 

(total 

drainage 

area =212 

square 

miles). 

8econd-leet. 

en  days. 

Seven 
days. 

Per  square 
mile. 

0 

6 

1,965 

0.441 

0 

5 

2,146 

.482 

0 

6 

2,176 

.489 

2 

45 

2,205 

.495 

0 

5 

2,250 

.506 

0 

6 

2,297 

.616 

0 

« 

2,312 

.519 

0 

4.^ 

2,300 

.617 

0 

36 

2,471 

.666 

0 

40 

2,517 

.566 

0 

6 

2,552 

.678 

0 

15 

2,591 

.682 

0 

6 

2,801 

.629 

0 

44 

2,801 

.629 

0 

6 

2,871 

.646 

0 

5 

2,8K5 

.648 

0 

52 

3,059 

.687 

0 

72 

8,064 

.686 

0 

6 

3,143 

.706 

3 

9 

3.143 

.706 

0 

6 

3,161 

.710 

0 

9 

3,211 

.721 

0 

5 

3,254 

.731 

0 

" 

3,361 

.755 

11 

23 

3.400 

.764 

0 

5 

3,485 

.783 

0 

6 

3,536 

.794 

0 

5 

3.777 

.848 

0 

69 

3.823 

.859 

0 

84 

3,873 

.870 

0 

6 

4.007 

.900 

0 

12 

4,066 

.913 

0 

54 

4.322 

.971 

0 

5 

4,447 

.999 

0 

5 

4,686 

1.063 

0 

10 

5,170 

1.161 

0 

10 

6,492 

1.234 

0 

49 

5,480 

1.231 

15 

41 

5. 575 

1.252 

0 

28 

5,7:10 

1.287 

0 

G 

5. 765 

1.29^^) 

0 

112 

6,101 

1.370 

0 

G 

6,286 

1.412 

0 

27 

8,033 

1.804 

IRR165— 06 7 
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Average  weekly  fioWy  arranged  in  order  of  dryness^  of  Merrimac  River  at  Lawrence,  Mass,, 

for  1906 — Continued. 


Week  ending 
bunday— 


Merrimac 
River  at 
Lawrence 

(total 

drainage 

area =4,664 

sauare 

miles). 


Wasting  Into  Merrimac  River  from— 


Net  yield  of  Merri- 
mac River  from  4.452 
square  miles. 


Nashua 
River  at 
Clinton 
(drainage 
area=118 
square 
miles). 


'  Sudbury 

I    River  at 

Daml 

fdrainage 

area  =:  76 

I     square 

miles). 


LakeCk)- 
chituate. 
Bannister 

Brook 

(drainage 

area  » 19 

square 

miles. ) 


Total  waste 

of  these 

watersheds 

(total 

drainage 

area =212 

square 

miles). 


Second-feet  for  seven  days. 


December  10  —  |  9, 871 

April28 9.868 

March  26 1  10,089  I 

September  24....'  10,838 

September  10....  11,484  : 

April  16 1  16,864 

April9 1  22,886  I 

April  2 !  40,479 

Total,d2 weeks.!  293,912  j 

Weekly  average . '  5, 652  I 


2 

55 
171 
5 
61 
99 
123 
173 


0  I 

ol 

1  I 
0  I 
0  I 

12  I 
24  I 
401 


6 

59  < 
178 


64  I 
115 

151  I 
218  I 


190 
4 


1,512 

29  I 


106 

2  I 


1.810 
85 


Second-feet. 


Seven 
days. 


9,365 
9,809 
9,911 
10,324 
11,420 
16,749 
22,685 
40,261 


Per  KfjUHfc 
mile. 


2.104 
2.203 
2.226 
2.319 
2.565 
3.762 
5. 09o 
9.043 


292,102 
6,617 


65.609 
1,262 


PEMIGEWAxSSET  RTV^R  AT  PLYMOUTH  N.  H. 

This  station  was  established  September  5,  1903,  by  N.  C.  Cirover.  It  is  located  at 
the  wooden  highway  bridge  below  the  mouth  of  Bakers  River,  in  the  town  of  Ply- 
mouth. The  drainage  area  at  this  point  is  about  615  square  miles.  The  headwaters 
of  the  river  'lie  in  the  mountainous  country  to  the  west  of  Mount  Washington,  at 
elevations  of  more  than  2,000  feet.  At  North  Woodstock  Pemigewasset  River  is 
formed  by  the  junction  of  East  Branch,  Middle  Branch,  and  Moosilauke  Brook,  at 
an  elevation  of  about  700  feet.  Thence  the  waters  flow  south,  receiving  Mad  River 
from  the  east  and  Bakers  River  from  the  w^est,  until  at  Plymouth,  about  20  miles 
below  North  Woodstock,  the  elevation  is  between  400  and  500  feet.  The  underlying 
rock  in  this  basin  is  usually  granite,  exposed  in  the  mountain  summits.  The  basin 
contains  some  of  the  best  spruce  standing  in  New  England.  Large  areas  in  the 
basin  of  East  Branch  are  still  in  virgin  forest;  other  areas  have  beeil  practic&lly 
stripped,  especially  on  Hancock  Brook,  a  tributary  of  East  Branch,  and  in  the  basin 
of  Middle  Branch. 

The  height  of  water  at  Plymouth  has  been  recorded  daily  since  January  1,  1886, 
during  which  time  extensive  deforestation  in  the  basin  above  has  taken  place.  This 
record  of  gage  height  has  been  given  to  the  United  States  Geological  Survey  by  the 
Locks  and  Canals  Company,  of  Lowell,  Mass.  From  these  figures  the  monthly  dis- 
charge of  the  river  since  that  date  was  estimated  from  measurements  of  flow  at  the 
station  during  1903  and  1904.  These  estimates  were  published  in  Water-Supply 
Paper  No.  124,  pp.  97-101. 

The  chaimel  is  straight  for  1,000  feet  above  and  below  the  bridge,  and  is  about  180 
feet  wide  at  ordinary  stages,  broken  by  one  pier.  The  banks  are  high  and  roc'ky. 
The  bed  is  fairly  permanent  near  the  gage,  but  evidences  of  change  in  conditions 
Ijelow  and  connequent  change  in  control  as  regards  velocity  have  been  observed  dur- 
ing 1905.  The  bed  is  rocky  in  the  right  half  and  gravelly  in  the  left.  The  velcn-ity 
is  rapid  in  tlie  right  and  sluggi-sh  in  the  left  half. 
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Discharge  meaHurements  at  ordinary  and  high  stages  are  made  from  the  bridge. 
The  initial  point  for  soundings  is  at  the  top  of  the  face  of  the  right  abutment  on  the 
npetream  side.     At  low  water  the  dischai^  of  the  left  channel  is  measured  by  wading. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  Frank  Morton,  is  attached 
to  the  gnard  rail  of  the  sidewalk  of  the  bridge  on  the  upstream  side.  The  length  of 
the  dudn  is  34.69  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Marked 
point  on  rail  of  bridge  near  gage;  elevation,  34.00  feet  when  established,  but  changed 
to  33.96  feet  August  23, 1906.  (2)  North  corner  of  intermediate  cast-iron  gage  set  by 
the  Locks  and  Canals  Company,  of  Lowell,  Mass.;  elevation,  13.27  feet.  (3)  North 
comer  of  lowest  cast-iron  gage  set  by  same  company;  elevation,  7.11  feet.  All  eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Greological  Survey: 

Description:  97,  pp  78-74;  124,  pp  98-94. 
Dfachaxsre:  97.  p  74;  124,  p  94. 
DbxhSLTge,  monthly:  124,  pp  97-101. 
6a«e  heights:  97,  p  75;  124,  p  96. 
Ratinir  table:  124,  p  96. 

Digcftarge  measurements  of  Pemigetpcuset  River  at  Plymouth^  N,  /T.,  in  1905. 


Date. 


Hydiographer. 


July  4 

August  8a 

August  28fr 

Septembers... 

October7a 

October  28a 

October  28a 


MuTphj  and  Banows. 

H.  K.  Barrows 

T.  W.  NorciOM 

do 

....do 

....do 

do 


Width. 


Feet, 
202 
178 
124 


142 
118 
113 


Area  of       Mean 
section,    velocity. 


Gafe  Difl- 

heigtit.  ,  charge. 


./ed. 

K.  per  gee. 

Feet. 

777 

2.65 

3.94 

387 

2.14 

2.75 

257 

1.44 

1.80 

1,400 

4.17 

6.88 

282 

1.66 

2.01 

206 

1.15 

1.51 

208 

1.31 

1.57 

2.060 
826 
370 

5,840 
466 
240 
272 


a  In  left  channel  by  wading. 


bin  left  channel  by  wading;  meter  fastened  to  rod. 
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Daily  gage  Jieighty  in  feet,  of  Femigeivasset  River  at  Plymouth,  N,  i/.,/c>r  1905, 


Note.— River  frozen  January  5  to  March  28.  Ice  jam  in  latter  part  of  March  affectM  gage  heights. 
Ice  went  out  March  28.  During  frozen  8ea.son  gage  heights  were  read  to  the  surface  (vi  the  water  in 
a  hole  cut  in  the  ice,  except  January  15  and  March  21,  when  readings  were  taken  to  the  top  of  the 
Ice.    The  following  comparative  readings  were  taicen: 


Date. 

Water 
Hurface. 

Top  of 
ice. 

Thick- 
ness of 
ice. 

Date. 

February  16 

Febniary28 

March  2 

Water    I   Top  of 
surface.         ice. 

Thick- 
ness of 
Ice. 

January  19 

Feet. 
3.2 
8.2 
3.25 
3.1 
2.8.5 

Feet. 
3.3 
3.3 
3.4 
3.3 
3.0 

Fed. 
0.6 
.7 
1.0 
1.1 
1.2 

Feet.          Feel. 
3.25  '         3.5 
2. 95            3. 15 
8. 1              3. 3 

2.85            3.0 
2. 65             2. 85 

1   3 

Januarv  22 

1.8 
1  3 

Januarv  26 

Februaxv2 

March  9 

1   4 

February  9 

March  16* 

1   ^ 

January  8,  water  on  top  of  ice. 


MERRTMAO   RIVER    DRAINAGE    BASIN. 


101 


CONTOOCOOK  RIVER  AT  WEST  IIOPKIXTON,  N.  II. 

This  station  wa^  establishtxl  July  9,  1903,  by  li.  K.  Barrows.  It  iH  located  at  the 
wixxien  highway  bridge  near  the  railway  Htation  at  West  Hopkinton. 

The  channel  is  straight  for  800  feet  above  and  500  feet  below  the  station  and  is 
about  125  feet  wide  at  onlinary  stages.  The  banks  are  high  and  rofky  and  not  sub- 
ject to  overflow.  The  bed  is  rough  and  rocky,  but  permanent,  and  the  current  is 
rapid. 

Discharge  measurenients  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings is  at  the  downstream  side  of  the  left  abutment  at  the  top. 

A  standard  chain  gage,  which  is  read  twice  ea<'h  day  by  Frank  H.  Carr,  is  attached 
to  the  downstream  side  of  the  board  covering  of  the  bridge.  The  length  of  the  chain 
was  26.11  feet  when  established,  but  change<l  to  26.04  feet  August  29,  1905,  owing  to 
settling  of  the  bridge.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Point  on 
the  railing  of  bridge  near  the  gage;  elevation,  25.35  feet  above  gage  datum.  (2)  The 
highest  point  of  the  large  rock  on  the  south  side  of  the  road,  15  feet  northwest  of  the 
left  abutment;  elevation,  21.55  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

D^cription:  97,  p  75;  124,  pp  101-102. 
Dischaiige:  97,  p  75;  124.  p  102. 
Discharge,  monthly:  124,  p  104. 
Gage  heights:  97.  p  75;  124,  p  108. 
Rating  tat>le:  124,  p  104. 

Discharge  measurements  of  Contoocook  River  ai  West  Hopkintoiij  N.  //.,  for  1906. 


Date. 


I 


April  1 

Aprils 

Aprils 

April  6 

April  6 

April  ID 

April  12 

April  12 

Augtuit29a 

November  22a. 


Hydr(^^pher. 


F.  E.  Pressey... 

do 

....do 

do 

.....do 

T.  W.  Norcroes . 

do 

do 

do 

do 


wMth.  .^-s,;;' 


Ftet.      S€i.feet. 


152 
142 
142 


133 


139 

109  ! 

no! 


109 
667 
643 
602 
584 
472 
574 
674 
138 


Mean    I 
velocity. ' 

Ft.persec. 
8.05 
6.64 
6.51 
6.36 
6.15 
5.09 
5.85 
6.84 
1.36 
1.56 


I 


Gage 
height. 

Feel. 
9.08 
6.42 
6.31 
6.08 
5.98 
5.08 
5.80 
6.80 
2. 40 
2.64 


Di»- 
charge. 

Sre.-feet. 
8,770 
4.:)60 
4,190 
3,830 
3,590 
2,400 
3,360 
3,350 
187 
254 


a  Partly  by  wading— «ame  section. 
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Daily  yage  iieighiy  infeet,  of  Contoocook  River  cU  West  Hopkinlon,  X.  H.j  for  1906, 


Day. 

Mar. 

Apr. 

May. 

3.5 

3.4 

3.4 

8.6 

8.8 

8.7 

8.6 

8.6 

8.4 

8.3 

3.25 

8.26 

3.2 

3.16 

8.1 

8.35 

3.8 

3.8 

8.7 

8.6 

8.6 

3.8 

3.25 

3.2 

3.15 

8.1 

3.0 

8.0 

2.9 

2.8 

2.85 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

9.3 

7.7 

6.7 

6.15 

5.8 

6.8 

6.7 

6.3 

5.66 

5.3 

5.5 

6.9 

5.9 

5.6 

5.25 

5.0 

4.7 

2.8 

2.9 

2.85 

2.8 

2.8 

2.65 

2.8 

2.95 

2.95 

3.0 

2.9 

2.8 

2.8 

2,85 

2.8 

2.86 

2.8 

2.7 

2.8 

2.8 

3.0 

3.6 

4.15 

3.8 

8.8 

8.15 

8.25 

8.46 

3.25 

3.16 

2.9 

2.9 

2.8 

2.7 

2.7 

2.66 

2.65 

2.7 

2.65 

2.7 

2.6 

2.6 

2.5 

2.5 

2.65 

2.6 

2.66 

2.45 

2.56 

2.55 

2.55 

2.5 

2.36 

2.4 

2.45 

2.65 

2.5 

2.5 

2.6 

2.45 

2.85 

3.4 

3.15 

8.0 

2.86 

2.7, 

2.6 

2.75 

2.85 

2.9 

2.8 

2.8 

2.75 

8.05 

8.15 

8.1 

8.15 

8.26 

8.45 

8.2 

8.0 

2.7 

2.8 

2.7 

2.7 

2,65 

2.6 

2.55 

2.6 

2.65 

2.6 

2.6 

2.6 

2.7 

3.0 

5.05 

5.3 

5.0 

4.25 

3.65 

8.85 

8.15 

2.9 

8.2 

8.95 

4.1 

8.75 

8.4 

3.8 

8.46 

5.5 

5.1 

4.6 

4.3 

8.95 

8.66 

8.46 

8.8 

8.2 

8.1 

8.0 

8.0 

2.9 

2.7 

2.7 

2.8 

2.75 

2.7 

2.6 

2.6 

2.5 

2.45 

2.6 

2.8 

3.05 

8.0 

2.9 

2.9 

2.76 

2.7 

2.85 

2.95 

8.1 

8.0 

2.85 

2.8 

2.8 

2.75 

2.7 

2.7 

2.7 

2.65 

2.6 

2.7 

2.6 

2.7 

2.85 

2.9 

8.0 

8.25 

8.7 

8.55 

3.8 

8.2 

3.05 

2.8 

2.8 

2.7 

2.7 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.6 

2.7 

2.66 

2.&5 

2.6 

2.65 

2.8 

3.8 



8.3 

2 

8.4 

8 

4.0 

4 

5.55 

6 

5.4 

6 

4.4 

7 

3.8 

8 

S.75 

9 

8.7 

10 

3.6 

11 

S.76 

12 

3.9 

18 



8.75 

14 

3.85 

15 

4.2 

16 

4.6 

17 

4.4 

18 

19 

4.45 

4.3 

4.2 

4.1 

4.1 

4.05 

8.9 

3.9 

8.8 

3.7 

.ft.fi 

4.15 
8.95 

20 

21 

3.66 
8.7 

22 

28 

3.7 
8.75 

24 

25 

26 

27 

28 

8.8 
10.2 
U.O 

8.8 

3.85 

3.6 

3.4 

3.4 

29 

80 

81.... 

11.2          8.6 
11.5          3.6 
10. 9 

3.25 
3.65 
3.7 

NoTB.— Ice  January  1  to  April  1  and  December  11-31. 
March  27,  ImcIc  water  from  ice  Jam  below  bridge.    April  1, 
December  11-17  and  probably  more  or  leaa  after  that  time. 


river  clear  of  Ice.    Anchor  Ice  in  river 


Station  rating  table  for  Contoocook  River  at  West  Hopkinton^  N.  H.,  from  January  1  to 

December  St,  1906, 


Oage 
height. 

Discharge. 
Secnnd-fcct. 

Gage 
height. 

Discharge. 

Oage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.30 

166 

8.80 

582 

4.80 

1.466 

5.30 

2.685 

2.40 

185 

3.40 

651 

4.40 

1.575 

5.40 

2,820 

2.50 

209 

3.50 

724 

4.50 

1,690 

6.60 

2,960 

2.60 

237 

3.60 

801 

4.  GO 

1,806 

6.60 

3,100 

2.70 

270 

3.70 

882 

4.70 

1,925 

5.70 

3,245 

2.80 

306 

8.80 

967 

4.80 

2,045 

5.80 

8,395 

2.90 

852 

3.90 

1,056 

4.90 

2,165 

5.90 

8.550 

3.00 

402 

4.00 

1,150 

5.00 

2,290 

6.00 

3.710 

3.10 

467 

4.10 

1,250 

6.10 

2,420 

3.20 

617 

4.20 

1,355 

6.20 

2,660 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  lOdischaigv 
meaauremenut  made  during  1906.  It  Ih  well  defined  between  gage  heights  2.4  feet  and  9  feet.  Above 
gage  height  6  feet  the  rating  curve  is  a  tangent,  the  difference  being  164  per  tenth. 
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Ktiimated  moHifUy  dittcharge  of  Contoocook  River  at  West  Hopkinion,  A'.  II. ,  for  1906. 
[Drainage  area,  410  square  miles.] 


Diflcharge  in  weeond-feet. 


Run-off. 


Month. 


Maximum. 


I 

April ;  9,122 

May \  967 

Jane ,  1,302 

July '  862 

Augnftt \  688 

September 2,960 

October 457 

November '  882 


Minimum. 

Mean. 

1 

801 

! 
2,711 

806 

624 

254 

442 

175 

240 

22S 

857 

287 

1,043 

197 

SOS 

287 

861 

,  Second-feet 
»  sqnare 
mile. 


Depth  in 
inches. 


6.61 
1.52 
1.06 
.585 
.871 
2.54 


7.88 

1.76 

1.20 

.674 

1.00 

2.88 

.852 

.C82 


SUNCOOK  RIVER  AT  EAST  PBMBROKE,  N.  H. 

Suncook  River  enters  the  Merrimac  abont  6  miles  below  Concord  and  is  alx)iit  27 
miles  long.  It  has  a  total  drainage  area  of  about  270  square  miles.  The  drainage 
basin  is  hilly  and  broken.  Bed  and  banks  are  apt  to  be  rocky.  This  river  has  a 
large  fall,  a  considerable  part  of  which  has  been  developed. 

A  temporary  gaging  station  was  established  at  East  Pembroke  Novembei*3,  1904, 
by  H.  K.  Barrows.  This  was  discontinued  June  30,  1905.  The  drainage  area  at 
this  point  is  about  250  square  miles.  A  wooden  staff  gage,  which  was  read  twice 
each  day  by  George  P.  Cass,  was  fastened  to  the  abutment  of  the  highway  bridge 
over  the  canal  channel  to  a  mill  near  this  point,  which  was  recently  destroyed  by 
lire.  It  is  near  the  Allenstown  station,  on  the  Boston  and  Maine  Railroad.  When 
the  gaging  station  was  first  established  and  for  some  little  time  afterwards  all  of  the 
water,  except  a  slight  amount  which  leaked  through  the  dam,  was  flowing  through 
this  canal  channel.  During  the  high  water  which  occurred  about  March  26,  1905,  a 
portion  of  the  dam  was  carried  away,  so  that  after  this  date  a  considerable  part  of  the 
flow  passed  through  the  channel  in  which  the  dam  was  located.  Current-meter 
measurements  made  before  March  26  will  not  apply  in  considering  data  subsequent 
to  that  time. 

Discharge  measurements  of  Suncook  River  at  East  Pembroke^  N.  H.,  in  1904  and  1905. 


Date. 


Hydriifl^pher. 


1904. 
KoTember  3a..'  H.  K.  Barrows  . 
December21fr..   T.  W.  Norerom. 


1905. 

March  aO« F.  E.  Preasey... 

April  4d ' do 

April  7  e ! do 

Aagrost28/ T.  W.  Noreross  . 


Width. 

Fret. 
40 
2S 

60 
121 
121 
113 


Area  of 
section. 

velot;ity. 

Gage 
height. 

FeH, 

Dis- 
charge. 

fki.fetA. 

Fl,pert»e<\ 

Sec-fed, 

61 

1.77 

1.68 

108 

84 

1.41 

1.26 

48 

102 

2.74 

2.54 

280 

480 

8.73 

4.63 

1,790 

525 

3.87 

4.95 

2.030 

193 

1.56 

1.97 

302 

a  Includes  3  second-feet  In  right  channel. 

h  No  flow  in  right  channel. 

elndndes  30  second-feet  (estimated)  in  right  channel. 

d Includes  700  second-feet  (estimated)  in  right  channel. 

e  Includes  861  second-feet  in  riffht  channel. 

/Includes  74  second-feet  in  rignt  channel. 
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Daily  gage  height,  in  feet,  ofSuncook  Itiv^  at  East  Petiibroke,  N.  ILJw  1904  aiui  J9a5. 


Day. 


1904. 


Nov. 


1 

2 

3 

1.7 

4 

1.8 

5 

1.8 

6 

1.7 

7 

.9 

8 

1.8 

9 

1.8 

10 

1.8 

11 

1.75 

12 1 

1.75 

13 

1.3 

14 

1.2 

16 

1.96 

16 

1.95 

17 

1.9 

18 

1.85 

19 

1.75 

20 .• 

1.26 

21 

1.3 

22 

1.8 

23 

1.65 

24 

1.9 

25 

1.66 

26 

1.7 

27 

1.55 

28 

1.56 

29 

1.8 

30 

1.85 

31 

1.8 

1.8 

1.85 

1.66 

1.6 

1.85 

1.8 

1.8 

1.5 

1.46 

1.16 

1.2 

1.85 

1.3 

1.35 

1.4 

1.4 


1.2 
1.0 
1.0 


1.0 

!.;> 

1.7 

1.75 

1.6 


Dec.        Jan. 


1905. 
Feb.    I    Mar.   ,    Apr.    1   May.      June. 


1.66 
1.65 
1.65 
1.6  I 
1.55 
1.55  I 
1.75  I 


2.7 

3.0 

2.86 

2.76 

2.55 

2.55 


1.45 

2.16 

2.15 

2.1 

2.15 

1.9 


1.46 

1.46 

1.4 

1.65 

1.96 

1.95 


1.3 
1.3 


1.5 
1.8 
1.5 
1.5 


1.86 
1.46 
1.45 
1.65 
1.56 
1.46 


1.4 

1.45 

1.46 

1.36 

1.35 

1.4 


1.25 
1.26 
1.16 
1.15 
1.05 
1.05 


1.0 
1.16 


1.15 
1.05 
1.05 
1.05 


1.05 
1.05 
1.15 
1.15 
1.26 
1.25 


6.65 

5.7'! 

4.75 

4.66 

5.4 

5.15 

4.7 


1.15 
1.15 
1.25 
1.26 
1.35 
1.4 


2.6 

2.8 

2.75 

2,7 

2.6 

2.9 


6.15 

6.75 

7.1 

7.2 

7.05 


3.8 

4.0 

4.25 

4.05 

3.7 

3.46 


3.0 

2.76 

2.8 

2.8 

2.8 

2.8 


2.66 

2.6 

2.4 

2.35 

2.15 

2.1 


2.3 

2.0 

1.95 

1.95 

2.06 

2.0 


2.05 
1.9 

1.8 
1.8 
1.8 
1.75 


1.3 

2.95 

3.0 

2.6 

2.55 

2.05 


2.15 

2.1 

2.1 

2.1 

1.95 

1.96 


1.16 
1.6 
1.55 


i.7r> 

1.65 
1.9 


1.2 

1.75 

1.96 

2.06 

l.S 

1. 75 


l.C^ 

1.8 

1.85 

1.7 

1.65 

1.56 


1.8 

2.45 

2.05 

3.15 

2.85 

2.4 


2.0 

3.15 

2.7 

2,26 

1.95 


Note.— Water  below  grage  December  22-27,  1904; 
After  March  26, 1905,  conditionH  changed,  owing  to 
carried  away.    Station  di.scontinued  June  30, 1905. 


reading 
i  portion 


December  27 
of  the  dam  In 


taken  in 
the  right 


the  aftem(K>n. 
channel  being 


sudbury  river  at  framixgham  axi>  lake  c'ociiituate  at 
coohiti:ate,  mass. 


Sudbury  River,  a  small  stream  of  eastern  Massachusetts,  receives  water  from  an 
area  west  of  Framingham.  It  flows  thence  in  a  northerly  course  through  meadows 
and  swamps  and  joins  Assabet  River  to  form  Concord  River,  which  in  turn  continues 
northward,  entering  Merrimac  River  immediately  below  the  city  of  Lowell.  Storage 
reservoirs  have  been  constructed  by  the  city  of  Boston  and  the  Metropolitan  Water 
and  Sewerage  Board,  controlling  the  greater  part  of  the  flow  from  this  liasin. 

Lake  Cochituate  drains  into  Sudbury  River  a  short  distance  below  Framingham. 
It  is  controlled  as  a  storage  reservoir  by  the  metropolitan  waterworks. 

Sudbury  River  and  Lake  Cochituate  have  been  studied  by  the  engineers  of  the  city 
of  Boston,  the  State  board  of  health  of  Massachusetts,  and  the  Metroi>olitan  Water 
and  Sewerage  Board,  and  records  of  rainfall  in  the  Sudbury  basin  have  been  kept 
since  1875  and  in  the  Cochituate  basin  since  1852,  but  the  latter  are  considered  of 
doubtful  accuracy  previous  to  1872. 
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The  accompanying  tables,  furniflhed  by  Frederic  P.  StearnH,  give  the  reeults  for 
1905,  also  the  ave^age^«  for  thirty-one  years  for  Sudbury  River  and  for  forty-three 
years  for  Lake  Cochituate: 

iDformation  in  regard  to  this  basin  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey.  ( Ann = Annual  Report;  WS= Water-Supply  Paper; 
BuU=Bulletin.)  « 


SITDBTTRY   RIVKR. 


DewTiption:  Ann  20,  iv,  pp  74-76;  W8  47,  p  33. 
DiiicharKP.  weekly:  Bull  140,  pp  36-;n. 
DbiohjirKe,  monthly:  WS  36,  p  37. 
DL«charge,  yearly:  Ann  20,  Iv,  p  46. 


81TDBURY  RIVER  NKAR  FRAMINGHAM. 

D(-$cription:  WS  82.  p  52;  97.  p  76;  124,  p  105. 
Duvharge.  monthly:  WS82,  p  53;  97,  p  77;  124,  p  106. 
Rainfall  data:  WS  82,  p  62;  97,  p  77. 

SUDBURY   RIVER  BASIN. 

DescripUon:  Ann  21,  iv,  p  61:  Bull  140,  pp  35-36;  WS  65,  p  26. 

Discharge:  WS  47.  p  34. 

Dbcharge,  monthly:  Ann  20,  Iv,  p  75;  WS  86,  p  87;  WS  Go,  p  26;  82,  pp  50-61. 

Dbchaigc,  monthly  and  yearly:  Ann  20,  iv,  p  76. 

Map:  Ann  21,  Iv,  p  61. 

Rainfall  data:  WS  65,  p  26. 

LAKR  COCHITUATE. 

Description:  WS  35,  pp  37-38;  47  p  33. 
Discharge,  monthly:  WS  35,  pp  37,38. 

LAKE  COCHITUATE  NEAR  COCHITUATE. 

Description:  WS  82,  p  52;  97,  p  76;  124,  p  105. 
Diaehaige:  WS  82,  p  54. 

Dbvharge,  monthly:  WS  82,  p  51;  97,  p  78:  124,  p  107. 
Rainfall  data:  WS  82,  p  54;  97,  p  7h;  124,  p  107. 

LAKE  C'OCHITUATK   WATERSHED. 

Description:  WS  65,  p  26. 

Discharge:  WS  47,  p  34. 

DL'tcharge,  monthly:  WS  65,  p  26;  82,  pp  50-51. 

Rainfall  data:  WS  65,  p  26. 
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Yield  and  rainfall  in  Sudbury  Hirer  watershed  at  Pramingham,  MaM. 
[Drainage  area,  75.2  square  mile»i.] 


Month. 


1905. 


January 

February  .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November  . 
December. . 


The  year. 


1875-1905. 


January — 
February  .. 

March 

April 

May 

June 

July 

August 

September  . 

October 

November  . 
December.. 


Total  yield, 

.  in  million 

gallons. 


Theperlod 912.470.8 


288.0 
G94.2 
822.1 
707.4 
693.4 
054.0 
413.6 
266.6 
811.6 
369.0 
629.0 
068.8 


119. 

214. 

146, 
80, 
36. 
13, 
20, 
18, 
35, 
59, 
77, 


Average  yield  of  1 
square  mile. 


day.       I       '®®^- 


i  I 

Rainfall  In  I  _?f/°M    .Percent 
I    '^^^^-'^    ]in''lnch«.a|<-o"-t-i- 


21,817.7 


885.2 
212.5 
677.9 
900.8 
518.0 
381.4 
926.9 
605.6 
927.8 
762.9 
406.4 
764.9 


I 


1.410 
.830 

2.497 

1.643 
.297 
.467 
.177 
.114 

1.246 
.158 
.279 
.887 

.796 

1.223 

1.812 

2.971 

2.100 

1.114 

.520 

.193 

.286 

.271 

.495 

.849  ' 

1.076  j 

1.072 


2.182  I 
.610  \ 

3.864  I 

2.543 
.460 
.723 
.275 
.177 

1.928  , 
.245 
.431  I 

1.373  I 

1.230  I 


I 


1.892  , 

2.803 

4.596 

3.249 

1.724 

.805 

.298 

.441 

.419 

.766 

1.314 

1,665 


1.658 


5.26 
2.20 
3.15 
2.72 


2.516 

.581 

4.466 

2.837 


1.31 

.580 

5.00 

.806 

5.47 

.316 

2,70 

.204 

6.88 

2.152 

1.54 

.282 

2.07 

.481 

4.01 

1.583 

42.81 

16. 6M 

4.24 

2.182 

4.27 

2.942 

4.56 

5.299 

3.58 

3.626 

3.28 

1.987 

3.16 

.898 

3.73 

.344 

4.01 

.509 

3.43 

.467 

4.14 

.as3 

3.89 

1.466 

3.82 

1.920 

46.09  ' 


22.523 


47.8 

24.2 

141.5 

104.2 

40.4 

16.1 

6.8 

7.6 

81.3 

18.3 

2S.3 

39.5 

39.5 

51.5 

68.9 

116.6 

101.3 

60.6 

28.5 

9.2 

12.7 

18.6 

21.3 

37. 6 

50.2 

48.9 


a  Total  for  month  for  1905;  average  of  totals  per  calendar  month,  1876  to  1905. 
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Yield  and  rainfall  in  OockihuUe  Lake  toalershed  at  Otchiluatey  Mom, 
[Drainage  area,  18.K7  tiquare  miles.] 


Month. 


1906. 


January 

February  .. 

March 

April 

May 

Jane 

July 

August 

September. 

October 

November  . 
December.. 


The  year. 


186^1906. 


January 

February  .. 

March 

April 

May 

Jane 

July 

August 

September . 

October 

KoTember . 
December.. 


Total  yield, 

in  million 

gallons. 


Ayenge  yield  of  1 
square  mile. 


Million  gal 

Ions  per 

day. 


Theperlod 286,8SG.2 


689.6 
144.1 
1,182.1 
755.2 
200.6 
235.4 
68.0 
216.0 
602.7 
268.9 
821.2 
628.4 


1.179 
.273 

2.021 

1.384 
.843 
.416 
.116 
.369 

1.065 
.443 
.567 
.903 


5,202.2 

.7.55  ' 

28,811.6 

1.126 

86.072.0 

1.575 

56,066.2 

2.228^ 

42,068.0 

1.728 

24,696.5 

.982 

11,860.2 

.467 

7,397.6 

.294 

10,685.7 

.425  ' 

10,684.6 

.437! 

14,567.2 

.579 

19,806.4 

.814 

24,180.2 

.961 

Second- 
feet. 


1.824 
.422 

8.127 

2.064 
.531 
.643 
.180 
.571 

1.647 
.685 
.878 

1.398 

1.169 

1.741 

2.436 

3.448 

2.674 

1.619 

.722 

.455 

.667 

.676 

.896 

1.269 

1.487 


'  Rainfall  in 
i    inches.'* 


1.492 


I   Rainfall 
I  collected  in 
lnche8.a 


Per  cent 
[collected. 


r 


5.40 
2.00 
3.28 
2.87 
1.57 
5.46 
3.24 
2.89 
7.00 
1.35 
2.07 
4.07 

41.20 

3.97 
3.98 
4.42 
3.6H 
8.68 
3.07 
4.11 
4.37 
3.59 
4.33 
4.12 
3.56 

46.87  I 


2.10 
.44 

3.60 

2.30 
.61 
.72 
.21 
.66 

l.M 
.79 
.98 

1.61 


15.86 

2.01 

2.56 

3.98 

2.98 

1.75 

.81 

.53 

.76 

.75 

1.03 

1.40 

1.71 


20.27 


38.9 
22.0 
109.9 
80.2 
89.0 
13.2 
6.4 
22.8 
26.3 
68.5 
47.3 
39.6 

38.5 

50.5 
64.2 
89.9 
81.1 
47.6 
26.3 
12.8 
17.3 
21.0 
23.8 
84.1 
48.2 


43.2 


a  Total  per  month  for  1906;  avenge  of  totals  per  calendar  month  1863  to  1906. 
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SOITTII    KUANCJI    NASHUA   RIVER   AT    CI^INTOX,  MASS, 

Since  July,  1896,  the  flow  of  South  Branch  of  Nashua  River  has  been  measured  at 
Clinton  by  the  engineers  of  the  Metropolitan  Water  and  Sewerage  Board.  The  results 
of  these  measurements  have  been  furnished  by  Frederic  P.  Steams,  chief  engineer. 
A  large  storage  reservoir  has  been  constructed  at  Clinton,  Mass.  Water  was  stored 
to  an  appreciable  extent  in  this  reservoir  during  1903.  Beginning  with  1897  thefldw 
has  beeii  corrected  for  loss  and  gain  of  storage  in  ponds  and  mill  reservoirs  on  the 
watershed,  so  that  the  results  show  the  natural  flow  of  the  stream.  The  ac<x)ni- 
panying  tables  give  the  results  for  1905,  also  the  average  for  the  years  1897-1905. 
inclusive. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  (Geological  Survey: 

Description:  65,  pp  22-24;  82,  pp  54-65;  97,  pp  78-79;  124,  p  108. 
Discharge,  monthly:  65,  pp  24-25;  82,  p  65;  97,  p  79;  124,  pp  108-109. 
Rainfall  data:  65,  pp  24-25;  82,  p  56;  97,  p  79;  124,  p  108. 


Yield  and  rainfall  in  South  Branchy  Nashau  River  uxitershedy  at  (■linton.  Mom. 
[Drainage  area,  119  square  miles.] 


Month. 


I 

I  Total  yield 
in  million 
'    gallons. 


1905. 


January 

February  .. 

March 

April 

May 

June 

July 

August 

September . 

October 

November  . 
December. . 


669.6 

507.2 
081.1 
774.1 
641.3 
93ii.H 
347.2 
184.5 
383.5 
352. 0 
579.0 
754.5 


Theyear 40,208.4 


1897-1905. 


Average  yield  of  1 
square  mile. 

—     —   Rainfallin 


Million  gal- 
lons per 
day. 


inches,  a 


January 

February '      43, 

March |    ltt5, 

April 

May 

June 

July 

August , 

September , 

Octolx»r , 

November , 

December , 


80,  ( 
40,1 
28,- 
16,! 
17,1 
14, 
19,  < 
26,- 
50,' 


1.266 
.452 

3.004 

1.617 
.445 
.542 
.365 
.321 

1.228 
.3<}7 
.442 

1.018 

.926 


223.7 

1.181 

361.1 

1.440 

107.7 

3. 165 

680.5 

2.511 

833.1 

1.230 

481.3 

.887 

972.4 

.511 

013.4 

.512 

601.5 

.464 

477.2 

.587 

160. 8 

.814 

752. 5 

1.529 

Rainfall 

collected  In 

inches. « 


Per  cent 
cdUectod. 


TheperitMl ,    482.665.2  1.234  1.910  49.35  1         25.933 

a  Total  per  month  for  1905;  average  of  totals  per  calendar  month  1897  to  1905. 


52.6 
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BLACKSTONE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Blackstone  River  rises  in  Worcester  County,  near  the  city  of  Worcester,  Mass., 
flowing  inji  southeasterly  course  and  emptying  into  Providence  River  at  Providejice, 
l)elow  Pawtucket,  R.  I.,  where  it  is  generally  known  as  Seekonk  River.  It  has 
always  been  important  as  a  water-power  stream,  and  has  l)een  very  fully  develope<i 
in  this  way.  There  are  no  large  lakes  in  the  basin,  but  numerous  small  i)ond8  and 
reservoirs  are  used  for  storage  and  the  flow  of  the  river  is  fairly  constant.  It  has 
numerous  tributaries,  all  of  which,  though  small,  are  utilized  for  power  purposes. 

BLACKSTONE  RIVER  NEAR  WOONSOCKET,  R.  I. 

This  station  was  established  April  5,  1904,  by  N.  C.  Grove r.  It  is  located  at  River 
Street  Bridge,  about  midway  between  the  railway  station  at  Woonsocket,  R.  I.,  and 
that  at  Blackstone,  Mass.,  being  IJ  miles  from  either  of  these  two  j)oints.  It  is 
about  1  mile  below  the  dam  at  Blackstone  and  three-fourths  of  a  mile  above  the 
dam  at  Woonsocket.     The  drainage  area  at  this  point  is  360  wjuare  miles. 

The  channel  is  straight  for  about  500  feet  above  and  800  feet  below  the  station. 
The  banks  are  high,  rocky,  and  clean,  and  are  not  subject  to  overflow.  The  IxkI  of 
the  stream  is  of  rock,  gravel,  and  sand,  and  free  from  vegetation.  The  velocity  is 
medium  but  well  sustained  during  low  water.  During  1905  it  has  \yeen  found  that 
this  station  is  considerably  influenced  by  backwater  effect  from  the  dam  at  Woon- 
socket, and  consequently  that  gage  readings  probably  do  not  give  a  true  index  of  the 
flow  during  medium  and  low  stages. 

Discharge  measurements  are  made  from  the  two-span  bridge.  The  initial  point 
for  soundings  is  the  face  of  the  right  abutment  on  the  downstream  side. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  Gerald  Fitzgerald,  is 
attached  to  the  upstream  side  of  the  steel  highway  bridge.  The  length  of  the  chain 
is  22.57  feet.  The  gage  is  referred  to  bench  marks,  as  follows:  (1)  On  the  corner  of 
the  upstream  face  of  the  right  abutment;  elevation,  18.23  feet.  (2)  A  marked  point 
on  the  bridge  near  the  gage;  elevation,  20.26  feet.  (3)  On  the  upstream  face  of  left 
abutment;  elevation,  18.46  feet.     Elevations  refer  to  gage  datum.     '  - 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pp.  109-110. 

iJiifcharge  meamtremnitx  of  Blackstone  Rlrer  near  WftormM-keiy  R.  /.,  in  1905. 


Date. 


Hydrographer. 


3(ar(>h  29 1  T.  W.  NorcTo«H . 

MamhSI do 

March  31 ' do 

May27 do 

Juljra* ' do 


Width. 

Area  of 
section. 

Feet. 

S<i.fert. 

127 

884 

127 

771 

127 

763 

126 

478 

126 

5fv3 

Mean 
velocity.  | 

height. 

F(rt. 

DiM- 

charge. 

Fi.per.Kc. 

Sec-feet. 

2.32 

4.91 

2,a'j0 

1.95 

4.13 

1,510 

1.94 

4.08 

1,480 

.36  , 

1.86 

174 

.66  1 

2.49 

366 
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Daily  gage  height,  infeety  of  Blackstane  River  near  Wooruockety  R,  /.,  for  1905, 


Day. 


Mar.    I    Apr. 


1 

1 

1 

2 • 

8 ' 

4 ! 

6 1 

6 1 

7 1 

8 1 

9 

10 1 

11 ■ 

12 ' 

1 

13 

14 

15 

16 

17 

18 ! 

19 

20 

21 1 

22 ■ 

23 

S.7 

24 

3.8 

25 

'   4.8 

26 

1   6.8 

27 

'   5.7 

28 

5.3 

29 

6.0 

30 

4.2 

31 

*   3.9 

1 

3.6 
3.5 
3.6 
3.2 
3.2 
6.0 
5.6 
4.6 
4.0 
3.8 
3.6 
4.1 
4.2 
3.7 
8.6 
3.3 
3.2 
8.0 
2.9 
3.2 
3.3 
3.4 
3.2 
3.2 
3.0 
3.1 
2.9 
2.8 
2.7 
2.8 


May. 


'I 


2.6 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.8 
2.7 
2.6 
2.6 
2.8 
2.6 
2.6 
2.4 
2.6 
2.6 
2.7 
2.8 
2.9 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2.1 
2.5 
2.6 
2.6 
2.6 


June,  i  July.      Aug.       Sept.       Oct. 


2.2 
2.0 
2.4 
2.6 
2.4 
2.4 
2.6 
2.8 
2.8 
2.8 
2.5 
2.4 
3.6 
2.9 
2.6 
2.4 
2.6 
2.5 
2.3 
2.4 
2.4 
2.8 
2.9 
3.1 
2.9 
2.8 
2.6 
2.8 
2.6 
2.4 


2.1 
al.8  I 
al.9 
2.2  I 
2.3 
2.2  ' 
2.6 
2.4 
2,8  j 
2.2  I 
2.2 
2.1 
2.0, 
2.0 
2.4  i 
2.6  I 
2.4 
2.4  ! 
2.2 
2.2 
2.4  I 
2.2  ' 
al.9 

2.4; 

2.0  I 

2.4  \ 

2.1 

2.0 

2.2 

1.6  ! 

2.4 


2.2 
al.8 
2.2 
2.2 
2.2 
al.8 
2.2 
2.2 
2.8 
2.2 
2.4 
2.0 
2.1 
2.4 
2.4 
2.4 
2.4 
2.4 
2.2 
al.8 
2.2 
2.2 
2.1 
2.3 
2.4 
2.4 
2.4 
2.8 
2.2 
2.1 
2.2 


2.2 
2.4 
2.4 
3.6 
4.0 
8.6 
3.2 
2.8 
8.0 
2.7 
2.8 
2.4 
2.8 
2.6 
2.8 
2.7 
2.6 
2.6 
2.6 
2.8 
2.6 
2.2 
2.2 
2.4 
2.6 
2.4 
2.4 
3.6 
2.4 
2.4 


Nov.   I    Dec. 


2.4 
2.4 
2.6 
2.6 
2.4 
2.4 
2.5 
2.4 
2.4 

2.3  ' 

2.4  I 

2.5  I 
2.4  j 
2.4  I 
2.2  I 
2.4  ' 
2.4 

2.4      ; 

2.4 

2.6  j 

2.4  I 
2.5! 

2.5  I 
2.6 

2.6  I 
2.6 
2.6 
2.4' 
2.4 
2.4  I 
2.3 


2.3  I 
2.3 
2.2 
1.9  > 

2.4  I 

2.5  ' 

2.5 

I 
2.4 

2.4  I 

2.4  I 

2.0 

2.0  , 

2.6  I 

2.1  I 

2.1  I 
2.0. 
2.0  j 

2.0  I 
2.8  I 

2.2  I 
2.4 
2.2  I 
2.2 

2.2  I 
1.8  ' 
2.1, 

2.1  I 

2.3  ! 

2.2 1 

2.4  i 


2.6 
2.2 
2.6 
2.8 
2.H 
2.6 
2.5 
2.6 
2.3 
2.6 
2.6 
2.6 
2,5 
2.6 
2.4 
2,2 
2.5 
2.4 
2.4 
2.4 
2.4 
2.8 
2.8 
2.8 
2,8 
■2.7 
2-6 
2.6 
3.0 
3.5 
8.1 


a  Gage  heights  not  true  indications  of  flow, 

Note.— River  frozen  January  1  to  March  22. 
socket  dam  and  are  unreliable. 


as  water  was  drawn  down  at  dam,  one-half  mile  below. 
Gage  heights  are  affected  by  backwater  from  Woon- 


THAMES  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BA8IX. 

Thames  River  drains  the  eastern  part  of  Connecticut  and  small  portions  of  Rhode 
Island  and  Massachusetts.  The  country  thus  included  is  hilly  and  contains  many 
natural  lakes  and  ponds,  which  have  been  improved  for  reservoir  purposes.  This  is 
a  great  manufacturing  section,  being  especially  noted  for  its  cotton  and  woolen 
industries,  and  there  are  many  important  water-power  privileges,  both  developed 
and  undeveloped. 

The  Thames  is  formed  at  Norwich,  Conn.,  by  the  union  of  Shetucketand  Yantic 
rivers,  and  at  a  distance  of  about  4}  miles  from  New  London  enters  Long  Island 
Sound.  It  is  a  tidal  stream  below  Norwich.  A  few  miles  above  Norwich  Qainne- 
baug  River  enters  the  Sheturket  from  the  east.  This  stream  is  the  most  important 
tributary  of  the  Shetucket  as  regards  size,  storage  facilities,  etc.  It  rises  in  the  town 
of  Rrinifield,  in  the  southern  part  of  Massachusetts,  and  has  a  total  length  of  about 
60  niilen.  At  Williinanti(!  the  Shetucket  divides  into  Willimantic  and  Nachang 
rivers,  which  are,  especially  the  former,  important  water-power  streams. 


THAMES   BIVER   DBAIITAOE   BA8IK. 
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The  drainage  areas  of  the  Thames  and  its  principal  tributaries  are  given  in  ihe 
following  table: 

Ihrainage  areas  of  Thames  River  and  principal  tributaries. 
I  Locality. 


River. 


Area. 


Thames 

Do 

Willimantic . 

Xacbaug  

Qainnebaug. 
Shetucket 

Do 

Yantic 


Norwich 

New  London 

Mouth 

do 

do 

....do 

Willimantic  at  gaging  station  . 
Month 


Sq.  miles. 

i,aoo 

1,400 
228 
169 
688 

1,200 
396 
96 


SHETirCKET  RIVER  ITBAR  'WILLIMANTIC,  COXN. 

This  station  was  established  April  4,  1904^  by  N.  C.  Grover.  It  is  located  at  the 
highway  bridge  (locally  known  as  Bingham  Bridge)  about  1  mile  below  Willimantic 
and  1  mile  below  the  junction  of  Willimantic  and  Nachaug  rivers. 

The  channel  is  straight  for  about  800  feet  above  and  below  the  station,  and  there 
are  two  channels  at  all  stages.  The  banks  are  high,  rocky,  and  clean,  and  not  sub- 
ject to  overflow.  The  bed  of  the  stream  is  of  rock  and  permanent.  The  current  is 
9wift  at  high  stages,  but  medium  and  rather  poorly  di^«t^ibuted  at  low  water.  Owing 
Ui  pondage  at  the  Willimantic  dam  it  is  difficult  to  obtain  gage  readings  which  cor- 
rectly represent  the  daily  flow  at  this  point. 

DischaTge  measurements  are  made  from  the  two-span  steel  bridge,  total  length  200 
feet  The  initial  point  for  soundings  is  the  extreme  outer  edge  of  the  end  column  of 
the  downstream  truss  at  the  left  bank. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  David  Martin,  is  attached 
to  the  downstream  side  of  the  bridge  near  the  center  of  the  left  span,  The  length  of 
the  chain  is  22.49  feet  The  gage  is  referred  to  bench  marks  as  follows:.  (1 )  Marked 
point  on  bridge  near  the  gage  scale;  elevation,  21.46  feet  when  established,  but 
changed  to  21.39  feet  September  6,  19C5.  (2)  Top  of  left  abutment  on  the  down- 
stream comer;  elevation,  21.76  feet.  (3)  Top  of  face  of  right  abutment  on  the  down- 
stream comer;  elevation,  21.19  feet.  (4)  Top  of  downstream  point  of  the  pier; 
elevation,  19.77  feet     All  elevations  refer  to  gage  datum. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pages  112-113. 

Discharge  measurements  of  Shetucket  River  r^ear  WUlimantiCy  Conn.,  in  1906. 


Date. 


Hydrographer. 


I. 


March  29 T.  W.  Norcpowj . 

March  31 do 

.\pril7 do 

May  16 do 

yL&yTi do 

Jiil>-  !W do 

July  28 do 

Sepu«mber(; do 


Width. 

Area  of 
Hcction. 

Mean 
velocity. 

1 
Ft.per.ifcc. 

Gage 
height. 

Fed. 

Di8- 
charge. 

Feet. 

Scc.-feet. 

\fA 

896 

8.19  i 

6.10 

2,860 

154 

746 

2.60  i 

5.16 

1,940 

\fA 

917 

3.32 

6.33 

8,ft50 

143 

519 

1.68 

3.62 

822 

135 

405 

L08  , 

2.85 

439 

131 

361 

.87  , 

2.51 

316 

124 

L»96 

.45 

2.01 

183 

135 

hk'^ 

1.95 

4. 15 

1.100 

112 
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Daily  gage  height^  in  feety  of  Shetttcket  River  near  Wiilimanticy  Conn. ,  for  1905. 


Day. 


I  Jan. 


Feb.     Mar.      Apr. 


I 

2 1 

3 : ' 

4 

5                     .       i 

6 



8 



9 

10 

11 

12 i 

1 
13 

14 1 

15 

16 

17 -- 

18 

19 

20 

21 '-   --   .-' 

22 

1 

28 

24 : 

1 

26 

26 

1 

27 

28 

29 

30 

31 

1 

3.2 

4.4 

2.8 

4.2 

2.4 

4.2 

2.7 

4.1 

2.5 

5.2 

3.3 

7.4 

3.4 

6.8 

3.6 

5.2 

4.2 

4.6 

5.4 

4.2 

5.6 

5.0 

5.0 

5.2 

4.4 

4.7 

4.0 

4.2 

3.8 

3.8 

4.2 

3.0 

4.0 

8.5 

4.3 

3.9 

b.f, 

3.4 

6.8 

3.4 

6.6 

3.6 

6.8 

4.0 

6.0 

3.8 

5.1 

3.6 

0.9 

3.4 

7.1 

3.0 

7.0 

3.2 

6.8 

3.4 

7.0 

3.1 

6.5 

3.2 

5.4 

May.     June 


3.2 

3.0 
2.8 
3.0 
2.9 
2.8 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
3.0 
2.6 
3.4 
3.0 
3.0 
2.9 
3.0 
2.8 
2.8 
3.2 
2.9 
3.0 
2.8 
2.9 
2.5 
2.4 
2.8 
2.4 
2.8 


2.4 
2.4 
1.8 
1.6 
2.2 
2.9 
3.1 
3.2 
3.2 
2.6 
2.6 
8.1 
3.0 
3.2 
3.9 
3.5 
3.1 
3.2 
3.1 
4.7 
4.4 
3.7 
3.2 
3.3 
3.2 
3.1 
2.8 
3.0 
2.9 
2.6 


July. 


Aug.  I  Sept.  I   Oct. 


T 


1 


T 


Nov.  1 

1 

Dec. 

2.5  , 

3.1 

2.3  1 

3.1 

2.5 

3.4 

2.4  1 

6.2 

2.2  1 

5.1 

3.1  1 

4.3 

2.5  1 

3.4 

2.5  ' 

3.4 

3.0  1 

3.4 

2.7 

3.3 

2.5 

3.3 

2.7 

3.1 

3.0 

3.3 

2.8 

3.3 

2.6 

3-2 

2.6 

3.3 

2.7 

3.2 

3.1 

3.3 

2.7 

3.3 

2.6  , 

3.2 

2.6 

3.4 

2.5 

3.H 

2.4 

4.0 

2.8 

4-3 

3.0 

3.8 

2.5 

3.4 

2.5  ' 

3.4 

2.5 

3.5 

2.6 

3.7 

2.7 

5-1 

1 

4.2 

• 

Note.— No  gage  heights  during  frozen  Kea.son. 
inclusive,  not  lieing  well  determined. 


Station  rating  table  for  Shetncket  Rivei'  near  WdUmantw 

December  31,  1905. 


Gage  heights  omltt«d  from  July  1  to  October  31. 
Conn.,  from  Ajyril  4,  1904,  to 


(4age 
heiglit. 

i                        1 
Discharge. 

Gage 
height. 

Discharge. 

Ftet. 

Srcond-fect. 

Feci. 

Second-feet. 

2.50 

'             310 

3.70 

870 

2.60 

1             5M6 

3.80 

930 

2.70 

j             385    1 

3.90 

990 

2.80 

'            425 

4.00 

1,055 

2.90 

1              465 

4.10 

1,120 

3.00 

'              510 

4.20 

1,190 

3.10 

1             555     • 

4.30 

1,260 

3.20 

1              603 

4.40 

1,330 

3.30 

CM 

4.  .50 

1, 405 

:{.40 

'              7U6 

4.60 

1,480 

:j.  .'iO 

1               758 

4.70 

1.500 

3.  <W 

814 

4.80 

1.640 

Gage 
height. 

Discharge. 

Feet. 

Second-fed. 

4.90 

1,720 

5.00 

1,805 

5.10 

1,890 

5.20 

1,980 

5.30 

2.070 

5.40 

2,160 

5.50 

2,255 

5.60 

2,360 

5.70 

2, 445 

5.  so 

2,640 

5.90 

2.635 

I 


Ga«e 
height. 

Fed. 
6.00 
6.10 
6.20 
6.30 
6.40 

6.:>o 

6.60 
6.70 
6.80 
6.90 
7.00 


DiHcharge. 

Second-fed. 
2,120 
2,830 
2,930 
3,030 
3,130 
3.230 
3,335 
3.440 
3.546 
3.(^)0 
3,756 


Note.— The  alx»vo  table  i.s  Hi»plicable  only  for  open-channel  conditions.  It  Ih based  on  18  diwbHrge 
measurements  made  during  1904-5.  It  is  well  defined  between  gage  heights  2.5  feet  and  6.5  feet. 
Estimates  below  gage  height  2.5  feet  are  somewhat  uncertain. 
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E&Hmaied  monthly  discharge  of  Shetucket  River  near  mUimantiCf  Conn.,  for  1904-6, 
[DninBge  area,  396  aquare  miles.l 


Month. 


Discharge  In  second-feet. 


Run-off. 


Maximum. 


1904. 

April  4-SO 

May 

June 

Jul}' 

August 

September 

October 

November 

December  1-17,  28-31 . . . 

1905. 

March 

April 

May 

June 

XoTcmber 

December 


4,420 

2,350 
556 
345 
980 

2,990 
930 
990 

8,755 

3,865 
4,195 

706 
1,560 

555 
2,980 


Minimum! 


Mean. 


Second-feet 

per  BQuare 

mile. 


758 
385 

84 

84 
126  I 

66 

207  I 
150  I 
126  ! 


276 
510 
275 
66 
207 
555 


1,784 
920 
326 
221 
873 
428 
396 
381 


1,987 
1,254 
455 
565 
864 
902 


4.50 

2.32 

.823 

.558 

.942 

1.08 

1.00 

.962 

2.10 

4.89 
8.17 
1.15 
1.48 
.919 
2.28 


Depth  in 
inches. 


4.51 
2.68 
.918 
.643 
1.09 
1.20 
1.15 
1.07 
1.64 

5.64 
3.54 
1.33 
1.60 
1.06 
2.63 


Note.— River  frozen  December  18-27, 1904. 


CONNECTICUT  RIVER  DRAINAGE  BASIN. 

DESCMPTIOX  OF  BASIN. 

Connecticut  River  has  its  source  in  Connecticut  I-rfike  in  northern  New  Hampshire. 
Its  extreme  headwaters,  however,  lie  in  the  Province  of  Quebec  and  in  the  moun- 
tains on  the  northern  boundary  of  New  Hampshire;  thence  the  river  flows  in  a 
southerly  direction  between  New  Hampshire  and  Vermont  and  through  Massa- 
chusetts and  Connecticut  into  Long  Island  Sound.  The  total  drainage  area  is  11,086 
square  miles,  of  which  155  square  miles  lie  in  the  Province  of  Quebec  Its  total 
length  from  Connecticut  Lake  to  Long  Island  Sound  is  345  miles.  On  its  banks  are 
many  dtiee  and  towns  of  importance.  It  is  in  general  closely  followed  by  one  or 
more  railroad  lines.  Water  power  is  used  at  several  points,  notably  at  Windsor 
Locks,  Conn. ;  Holyoke  and  Turners  Falls,  Mass. ;  and  Bellows  Falls  and  Wilder, 
Vt.  The  valley  of  Connecticut  River  proper  is  very  generally  in  farm  lands.  Many 
of  its  tributary  basins,  however,  especially  in  the  northern  portions,  are  heavily 
wooded. 

MB  165-06 8 
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The  drainage  areas  of  the  river  and  of  several  of  its  tributaries  are  givMi  in  the 
following  table: 

Drainage  areas  of  Connecticut  River  and  tribiUaries. 


River. 


LocaUty. 


Area. 


CJonnectlcut 

Do 

Do 

Do 

Do 

Israel 

Do 

Ammonoofluc... 

Zealand 

Little 

Do 

White 

Ashuelot 

Deerfleld 

Do 

Ghicopee 

Ware 

Do 

Do 

Quaboag  

Do 

Sivlft 

Do...'. 

Westfleld 

Do 

Westfleld  Little. 

Do 

Salmon 

Do 


In  Canada 

Orford,  N.  H.,  at  gaging  station 

Sunderland,  Mass.,  at  gaging  station 

Hartford,  Ck)nn 

Mouth 

Above  South  Branch,  at  gaging  station  . . 
Below  South  Branch,  at  gaging  station. . . 
Bretton  Woods,  N.  H.,  at  gaging  station.. 

Mouth  and  at  gaging  station 

At  gaging  station 

Mouth 

Sharon,  Vt 

Winchester,  N.  H 

Mouth 

Deerfleld,  Mass.,  at  gaging  station 

Mouth 

do 

QilbertvlUe,  Mass 

Ware,  Mass.,  at  gaging  station 

Mouth 

West  Warren,  Mass.,  at  gaging  station  . . . 

Mouth 

West  Ware,  Mass.,  at  gaging  station 

Mouth 

Russell,  Mass.,  at  gaging  station 

Mouth 

At  gaging  station,  near  Blandford,  Mass . 

Mouth 

At  gaging  station,  LeesvlUe,  Conn 


J.  mites. 

165 

3,305 

7,700 

10.235 

11,065 

8.7 

2L2 

31 

14 

n 

12 
680 
385 
667 
550 
730 
228 
160 
162 
213 
144 
218 
188 
518 
381 
83.6 
43.2 
152 
115 
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CONNECTICUT  RIVER  NEAR  ORFORD,  N.  H. 

This  station  was  established  August  6,  1900,  by  £.  G.  Paul.  It  is  located  at  the 
wooden  highway  bridge  between  Orford,  N.  H.,  and  Fairlee,  Vt.,  and  is  about  76 
miles  from  the  source  of  the  stream. 

The  channel  is  straight  for  at  least  1,000  feet  above  and  below  the  station,  is  about 
275  feet  wide  at  ordinary  stages  of  the  river,  and  is  broken  by  one  pier.  The  bed  is 
of  gravel  and  permanent,  while  the  current  is  strong. 

Discharge  measurements  are  made  from  the  bridge. 

A  standard  chain  gage,  which  is  read  once  each  day  by  Frank  H.  Grardner,  is 
attached  to  the  inside  timbers  of  the  upper  side  of  the  bridge,  126  feet  from  the  left 
abutment.  The  length  of  the  chain  is  42.96  feet.  The  gage  is  referred  to  bench 
marks  as  follows:  (1 )  Top  of  downstream  comer  of  right  abutment  at  face;  elevation, 
30..^  feet  (2)  Chisel  draft  marked  **B.  M.'Mn  base  of  downstream  comer  of  left 
abatment  at  face;  elevation,  30.04  feet.  (3)  Nail  in  root  of  elm  tree  on  Orford  side, 
28.4  feet  from  southwest  comer  of  bridge  and  11.6  feet  from  produced  line  of  down- 
stream side  of  bridge;  elevation,  39.06  feet.     Elevations  are  above  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  47,  p  S4;  65.  p  29;  82,  p  46;  97,  p  81;  124,  p  116. 
IMflCharge:  65,  p  29;  82,  p  47;  97,  p  81-,.124,  p  116. 
I>JacbaiKe,  monthly:  75,  p  23;  82,  p  48;  97,  p  84;  124,  p  119. 
Gage  heights:  47,  p  84;  65,  p  80;  82,  p  47;  97,  p  82;  124,  p  117. 
Rating  tahles:  65,  p  318;  97,  pp  82-^;  124,  pp  118-119. 

Discharge  measurements  of  Connecticut  River ^  near  Orfordy  N.  H.,  in  1906, 


Date. 


Hydrographer. 


Febniary28«.. 

March  16 

March  Ic 

April5 

April  6 

AugnstSO 


T.  W.  NorciosB  ... 

do 

do 

A.  D.  Biitterfield. 
do 


T.  W.  Norcross  . 


I  wi 


Width. 


Areii  of       Mean 


GaRc 


section.  I  velocity. ,  height. 


'I 


Feet.  \  Sti.feet.  Ft. per  sec.  Feet. 
4.07 
4.26 
4.25 
11.90 
11.70 
5.62 


235 

775  1 

0.88 

235 

794 

.96 

235 

794 

.93 

313 

3,650  , 

3.15 

318 

3,590  1 

3.04 

282 

1,770 

1.68 

Dis- 
charge. 


Sec-feel. 

686 

766 

789 

11,500 

10,900 

2,980 


aGa^e  height  to  top  of  ice,  4.22  feet.  Ice,  2.05  feet  thick  at  Kage. 
Ice  to  water  surface,  1.77  feet.    Average  thlckne^  of  ice,  2.01  feet. 

bGeLge  height  to  top  of  ice,  4.40  feet.  Ice,  2.1  feet  thick  at  gage. 
ice  to  water  surface,  1.86  feet.    Average  thickness  of  ice,  2.09  feet. 

e<Hge  height  to  top  of  ice,  4.40  feet.    Ice,  2.1  feet  thick  at  gage. 


Average  distance  from  bottom  of 
Average  distance  from  bottom  of 
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Daily  gage  height,  in  feet,  of  Connecticut  River  near  ihford,  N.  H.,for  1903, 


Day. 

Jan. 

4.1 

Feb. 

Mar. 

Apr. 

23.0 
22.0 
18.4 
14.2 
12.0 
11.8 
18.2 
13.0 
12.4 
11.0 
11.3 
12.7 
13.3 
13.2 
13.0 
12.6 
11.6 
10.6 
9.6 
9.1 
11.8 
13.6 
14.2 
13.4 
12.0 
11.0 
10.9 
11.6 
12.2 
12.8 



May. 

1 

12.8 

2 

12.6 

3 

10.9 

4 

11.2 

5 ' 

4.2 

4.2 

12.4 

6 

12.8 

7 

13.0 

8 

39 

12.8 

9 

... 

12.3 

10 

11.2 

11 

11.6 

12 

4.5 

4.3 

11.3 

13 

10.0 

14 

..  .  . 

9.7 

15 

4.7 



9.6 

16 

9.2 

17 ::;:::;::::::;i::::::: 

9.0 

18 ! 

9.2 

19 

20 

4.4 

5.0 
6.4 

9.1 
9.0 

21 

7.6 

8.1 

8.2 

8.3 

9.9 

16.4 

19.0 

22.4 

24.8 

24.8 

24.0 

9.0 

23 

4.4  

8.9 
8.6 

24 

8.0 

25 

7.4 

26 1..;.... 

4.3 

7.1 

27 

6.6 

28 

8.7 

» 

30 

4.3 

9.1 

8.4 

31 

7.1 

June. 


6.9 
6.7 
6.2 
6.3 
6.6 
6.6 
7.6 
7.0 
6.8 
6.2 
5.8 
5.4 
6.0 
7.6 
8.1 
7.4 
7.0 
5.7 
5.8 
6.1 
5.9 
6.6 
6.0 
5.9 
5.5 
5.1 
5.9 
9.2 
9.4 
8.2 


July. 

8.7 
9.1 
U.4 
15.6 
14.2 
11.1 
7.2 
6.4 
6.0 
5.8 
5.5 
5.2 
5.3 
5.2 
5.0 
6.1 
5.2 
5.1 
5.1 
6.4 
6.5 
6.1 
5.0 
4.6 
4.3 
3.9 
3.9 
3.8 
3.8 
3.7 
6.0 


Aug. 


6.2 
7.4 
9.3 
7.7 
6.8 
5.6 
5.1 
6.1 
5.6 
5.9 
5.1 
5.3 
4.9 
6.0 
5.1 
5.9 
8.3 
8.4 
7.5 
6.4 
5.6 
5.1 
4.8 
4.4 
3.9 
3.6 
3.6 
4.6 
6.2 
5.9 
6.9 


Sept.  I   Oct. 


8.8 
7.8 
6.6 
8.7 
9.6 
9.2 
8.4 
7.8 
7.1 
6.5 
5.8 
5.5 
5.7 
5.6 
5.4 
5.1 
5.0 
6.6 
10.6 
11.4 
11.4 
11.0 
9.8 
8.4 
8.0 
7.0 
6.9 
6.5 
6.2 
6.0 


5.8 
5.7 
5.4 
5.4 
5.2 
5.1 
5.0 
4.8 
4.7 
4.6 
4.5 
4.5 
5.4 
5.7 
5.7 
5.5 
6.2 
4.9 
4.9 
5.0 
5.3 
5.6 
6.5 
5.6 
5.4 
5.0 
4.6 
4.6 
4.6 
4.6 
4.2 


Nov.  I  Dec. 


4.4  I 
4.5 

4.4  I 
4.5 
4.7  1 
5.6 
6.1  i 

6. 5  , 
6.3 
6.2 
6.0 
6.9 
6.6 
6.6 
6.5 
6.3 
5.5 
5.6 
5.4 
5.5 
5.6 
6.7 
5.9 
5.3 
4.9 
5.1 
5.4 
5.5 
6.2 
8.1 


9.0 
10.1 
10.9 
11.4 
12.0 
11.2 
11.0 
10.8 
10.2 
8.4 
7.8 
6.6 
6.5 
6.4 
6.4 
6.4 
6.6 
6.1 
6.6 
5.8 
6.1 
6.6 
7.0 
7.1 
7,0 
7.0 
6,9 
6.8 
7.0 
7.1 
8-4 


Note.— River  frozen  January  1  to  March  25  and  November  80  to  December  6.  During  frozen  sea- 
Bon  gage  heights  were  read  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice,  except  March  19-26, 
when  readings  were  talcen  to  top  of  ice.    The  following  comparative  readings  were  taken: 


Date. 


January  1 . 
January  8 . 
January  16 
January  22 
January  29 
February  6 


Date. 


February  12 . 
February  19 . 
February  26 . 

March  5 

March  12.... 
March  19-25 . 


Water    ,    Top  of 
surface.         ice. 


Thick- 

nesflof 

ice. 


Feet, 
4.5 
4.4 
4.3 
4.2 
4.3 


Feet.  I  Ftfi. 
4.5 
4.6 
4.6 
4.4 
4.4 


2.1 
1.9 
2.2 
2.2 
2.1 
1.6 


March  26,  river  clear  of  ice. 
clear  of  ice. 


November  80,  river  frozen  over;  ice  0.1  foot  ttiick.    December  5,  river 
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*^<au*n  ratint/  f,th!,'  for  Count  ctiait   River  near  Orford,  X.  H.^from  March  29  to 
Xoremffer  W,  J!ff)4,  and  from  March  26  to  November  SO,  1906. 


Gage 
height. 

I)i§t*hargc. 
Second-Jed. 

Gage 
height. 

Fed. 

,  I>i.schargo. 
,  Second-fed. 

Gage 
height. 

Fed. 

Diflchaige. , 
Second-fed. 

Gage 
height. 

Di«ichaiKe. 

Fed, 

Fed. 

Second-fed. 

2.00 

&10 

3.80 

1,600 

5.60 

3,070 

8.80 

6,640 

2.10 

680 

3.90 

1.670 

5.70 

3.170    , 

9.00 

6,900 

2.20 

725 

4.00 

1, 740 

5.80 

3,270 

9.20 

7,160 

2.30 

770 

4.10 

1,810 

5.90 

3,870    , 

9.40 

7,420 

•2.40 

815 

4.20 

1          1.880 

6.00 

3,470 

9.60 

7,690 

2.60 

860 

4.80 

1.950 

6.20 

3,680    i 

9.80 

7,970 

2.50 

905. 

4.40 

2,030 

6.40 

3,900 

10.00 

8,250 

t         2.70 

950 

4.50 

2, 110 

6.60 

4,120    ' 

10.20 

8,630 

1         2.80 

1,000   , 

4.60 

2,190 

6.80 

4,340 

10.40 

8,810 

1         2.90 

1,050 

4.70 

2, '270 

7.00 

4,560 

10.60 

9,100 

3.00 

1.100 

4.80 

2,350 

7.20 

4,780 

10.80 

9,400 

3.10 

1.160    • 

4.90 

1          2,430 

7.40 

5,000 

11.00 

9,700 

3.20 

1,220 

5.00 

2,520 

7.60 

6,220 

11.20 

10,000 

3.30 

1,280 

5.10 

2,610 

7.80 

5,440 

11.40 

10,900 

3.40 

1,340 

5.20 

2,700 

8.00 

5,660 

11.60 

10,600 

3.50 

1,400 

6.80 

2,790 

8.20 

5,900 

11.80 

10,900 

3.60 

1,460 

5,40 

2,880 

8.40 

6,140 

12.00 

11,200 

1    ^™ 

1.530 

1 

5.50 

2,970 

8.60 

6,880 

Note. — ^The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  discharge 
meiisurement<;  made  during  1900-1906.  It  is  well  defined  between  gage  heights  2  feet  and  12  feet. 
Above  gage  height  12  feet  the  rating  curve  is  a  tangent,  the  difference  being  167  per  tenth.  Two 
animated  and  one  measured  discharges  are  used  as  the  baiUs  for  extending  the  curve  above  gage 
htight  12  feet. 

Egtimated  monthly  discharge  of  Connecticut  River  luar  Orfordy  N.  H. ,  for  1906. 
[Drainage  area,  8,805  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


April 

May 

Jane ... 

July 

Aogrust 

September. 

October 

November  a 


28,470 
12,770 

7,420 
16,700 

7,290 
10,300 

3,270 

6,780 


Minimum. 

7,030 
4,120 
2,610 
1,530 
1,460 
2,520 
1,880 
2,030 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


12,880 

8.90 

4.85 

8,340 

2.62 

2.90 

4,179 

1.26 

1.41 

4,334 

1.81 

1.61 

3,426 

1.04 

1.20 

5,392 

1.68 

1.82 

2,622 

.793 

.914 

3,068 

.928 

1.04 

a  No  correction  made  in  discharge  November  80  for  ice  conditions. 
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STBEAM   MEASUREMENTS    IN   1905,  PART   I. 


CONNECTICUT  RIVER  AT  SUNDERLA.ND,  MASS. 

This  station  was  established  March  31,  1904,  by  N.  C.  Grover.  It  is  located  at  a 
five-span  steel  highway  bridge,  with  a  total  length  of  about  830  feet,  at  Sunderland. 
The  nearest  railway  station  is  at  South  Deerfield.  The  gaging  station  is  about  18 
miles  above  the  dam  at  Holyoke  and  about  5  miles  below  that  at  Turners  Falls. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  Both  banks 
are  high,  rocky,  and  wooded,  and  not  subject  to  overflow.  The  bed  of  the  stream  is 
of  gravel,  clean  and  permanent.  There  are  five  channels  at  all  stages.  The  current 
is  swift  at  high  and  medium  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The 
initial  point  for  soundings  is  the  face  of  the  left  abutment  at  the  top  on  the  down- 
stream side. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  V.  Lawer,  is  attached  to 
the  downstream  side  of  the  bridge  near  the  left  bank.  The  length  of  the  chain  was 
42.79  feet  when  established,  but  changed  to  42.93  feet  September  1,  1905,  owing  to 
movement  of  bridge.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  On  the 
bottom  chord  of  the  bridge  directly  under  the  downspout  of  gage;  elevation,  37.81 
feet;  (2)  corner  of  left  bridge  seat  at  the  top  of  the  downstream  face;  elevation, 
37.06  feet;  (3)  northwest  corner  of  the  coping  of  the  downstream  end  of  the  pipe 
culvert,  250  feet  east  from  the  left  end  of  the  bridge;  elevation,  32.91  feet.  All  ele- 
vations are  above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pp.  120-121. 

Discharge  medsuremenis  of  Connecticut  River  at  Sunderlandy  Mass,,  in  1905. 


Date. 


Aprils 

Aprlie 

April  14 

April  27 

May  18 

August  18 

September  1 . 
September  9 . 


Hydrographer. 


T.  W.  Norcross . 
do 


..do. 
.jdo. 
..do. 
..clo. 
..do. 
..do. 


Width. 


Area  of 
section. 


Feet. 
787 
777 
775 
744 
736 
731 
697 
738 


Sq./eet. 
15,400 
11,600 
11,100 
■  6,970 
5,510 
5,410 
3,890 
5,620 


Mean 
velocity,    height. 


Ft.persec. 
3.94 
3.84 
3.75 
3.27 
2.92 
2.72 
2.14 
2.77 


Gage 
height. 


Dis- 
charge. 


Feel. 
20.11 
15.26 
14.57 
9.28 
7.67 
7.46 
4.75 
8.01 


Sec./eei. 
60.  GOO 
44,600 
41.600 
22,800 
16,100 
14.700 
7,240 
15.^00 
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Doily  goge  height,  in  feet,  of  OonnecHctU  River  at  Sunderlandy  Mfus.,  for  1906, 


D*y. 

Jan. 

Feb. 

Mar. 

Apr. 

27.26 
28.75 
19.95 
17.85 
15.45 
15.45 

May. 

June. 

July. 

Aug. 

Sept. 

4.7 
5.85 
7.7 
12.4 
14.56 
12.7 
10.8 
9.86 
8.2 
7.15 
6.4 
6.6 
8.0 
7.8 
6.86 
6.1 
5.66 
5.7 
18.75 
13.8 
12.5 
12.2 
10.65 
9.2 
8.0 
7.26 
6.65 
6.3 
6.0 
6.76 

Oct. 

5.4 

6.1 

5.2 

5.0 

4.9 

4.7 

4.5 

4.8 

4.05 

4.2 

4.15 

4.3 

6.2 

6.46 

5.8 

4.96 

4.96 

4.7 

4.6 

4.8 

6.45 

5.65 

6.3 

6.35 

5.15 

4.9 

4.8 

4.66 

4.3 

4.1 

4.1 

Nov. 

4.2 

4.2 

4.2 

4.4 

4.7. 

4.9 

6.55 

6.6 

6.3 

5.9 

6.6 

6.4 

6.1 

5.2 

5.15 

6.1 

5.0 

4.9 

4.85 

4.7 

4.5 

4.2 

4.1 

4.1 

4.2 

4.1 

4.1 

4.35 

4.6 

7.46 

Dec. 

1 

9.8 

9.35 

9.1 

8.85 

8.6 

8.75 

9.0 

9.06 

8.9 

8.6 

8.4 

8.05 

7.8 

7.55 

7.2 

7.8 

7.8 

7.8 

7.65 

7.26 

6.9 

6.6 

6.56 

6.8 

6.0 

6.4 

6.15 

4.9 

5.8 

5.96 

6.7 

6.8 

4.9 

4.56 

4.85 

4.8 

4.6 

4.7 

5.4 

6.7 

5.4 

4.96 

4.5 

4.5 

4.8 

5.15 

5.4 

5.85 

4.9 

4.5 

4.6 

4.95 

7.8 

7.75 

6.75 

6.7 

5.25 

6.65 

6.66 

6.2 

6.7 

6.35 

5.6 

4.8 

6.9 

9.8 

9.2 

7.9 

6.65 

5.55 

4.9 

4.7 

4.3 

4.1 

4.0 

3.8 

3.65 

3.6 

3.7 

3.7 

3.9 

4.1 

4.1 

4.0 

3.6 

8.6 

3.4 

3.8 

3.3 

8.2 

3.2 

6.0 

10.55 
9.1 
7.96 
7.5 
6.65 
5.45 
4.96 
4.9 
4.55 
4.3 
4.6 
6.25 
6.25 
5.0 
4.75 
4.9 
6.55 
7.56 
7.0 
6.16 
6.45 
4.95 
4.46 
4.06 
8.9 
8.66 
8.55 
3.4 
8.8 
3.65 
4.55 

7.45 

2 

6.86 

3 

6.8 

4 

4.85       4.75 

13.3 

5 

11.6 

6 1 

9.9 

7 ! 

16.45 
15.06 
18.85 
12.45 
13.65 
16.3 
15.96 
14.56 
13.66 
12.56 
11.66 
10.7 
9.8 
9.06 
8.7 
9.4 
10.56 
11.0 
10.7 
10.0 

8.76 

8 ' 

7.9 

9 ' 

1 

7.86 

10 ' 

1 " 

6.85 

11 ! 

4.85  ! 

6.6 

12 ' 

5.96 

13 

, 

6.0 

14 

6.76 

1 

6.66 

16 

1 

6.2 

16 

i 

7.06 

17 

' 

6.85 

18 

4.9    I 

6.7 

19         .... 

6.66 

20 

1 

6.7 

21 

6.4 

1 

6.7 

22 

1 

7.8 

23 

i 

7.6 

24 

1 

7.6 

25 

4.7 

6.96 

26 

6.55 

27 

19.45 

985 

6.5 

28 

5.1 

22.5 
22.46 

9.0 

8.85 

9.0 

6.8 

29 

6.35 

30 

....... 

25.05 
26.96 

7.5 

81 

• 

8.06 

i 

KoTK.— River  frozen  January  1  to  March  26.    During  this  period  gage  heights  were  read  to  the  sur- 
fjBce  of  the  water  In  a  hole  cut  in  the  ice.    The  follomng  comparative  readings  were  talcen: 


January  7 . . . 
January  14 . . 
January  21 . . 
January  28 . . 
February  4 . . 
February  11 . 
February  18 . 


Wat6r    Top  of 
lurface.'    Ice. 


Feet. 


6.75 

6.4 

6.1 

4.85 

4.85 

4.9 


6.6 

6.6 

6.6 

6.2 

4.4 

4.76 

5.0 


Thlclc- 

nessof 

ice. 


Feet, 

<,% 

1.15 

1.05 

1.4 

1.65 

1.65 


Date. 


Febmary  25 . 

March  4 

March  11.... 
March  18.... 
March  26.... 
March  26.... 


Water  I  Top  of 
surface,      ice. 


Feel. 
4.7 
4.76 


Feet. 
4.8 
4.85 
5.45 
5.5 
9.75 

14.75 


Thick- 
ness of 
ice. 


Feet. 
1.5 
1.7 


iii 


a  loe  broken  up  along  banks.  h  ice  thin  near  banks.  « Ice  beginning  to  break  up. 

March  27,  riyer  clear  of  loe.    Highest  point  April  1  in  morning  was  27.7  feet 
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Station  rating  table  for   Connecticut  River  at  Sunderland,  Mass.,  from  April  1  to 

December  Sly  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
1  height. 

Discharge. 

'h^\ 

Discharge. 

Feet. 

Second-feet. 

F^eet. 

Second-feel. 

i     Feet. 

Seeond-feet. 

fkxt. 

Secondrfeet. 

1.70 

2,250 

3.50 

5,380 

5.30 

9,670 

7.10 

15,080 

1.80 

2,370 

3.60 

6,610 

1        5.40 

9,980 

7.20 

15,370 

1.90 

2,600 

3.70 

6,840 

6.50 
1        5.60 

10,200    I 

7.80 

16,710 

2.00 

2,630 

1       3.80 

6,070 

10,470 

7.40 

16,060 

2.10 

2,770 

j       3.90 

6,300 

5.70 

♦10,750 

7.50 

16,410 

2.20 

2,910 

1        4.00 

6,530 

1        5.80 

11,080    i 

7.60 

16,760 

2.80 

8,060 

'        4.10 

6,760 

5.90 

11,810    1 

7.70 

17,110 

2.40 

3,210 

1        4.20 

6,990 

6.00 

11,600    I 

7.80 

17,470 

2,50 

8,370 

1        4.30 

•   7,220 

1        6.10 

11,890    1 

7.90 

17,830 

2.60 

3,540 

4.40 

7,460 

6.20 

12,190 

8.00 

18,190 

2.70 

3,720 

1        4.50 

7,700 

6.30 

12,490    ' 

8.10 

18,550 

2.80 

8,900 

1        4.60 

7,940 

'        6.40 

12,790 

8.20 

18,920 

2.90 

4,080 

'        4.70 

8,180 

6.50 

13,100 

8.80 

19.290 

8.00 

4,280 

1        4.80 

8,420 

6.60 

13,410 

8.40 

19,660 

8.10 

4,490 

4.90 

8,660 

6.70 

18,730 

8.50 

20,030 

3.20 

4,710 

1        5.00 

8,910 

6.80 

14,060 

3.30 

4,900 

1        5,10 
5.20 

9,160 

6.90 

14,370 

3.40 

5,150 

9,410 

7.00 

1 

14,700 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon  8  discharge 
measurements  made  during  1904.  It  is  vrell  defined  between  gage  heights  2.8  feet  and  18  feet. 
Above  gage  height  8.5  feet  the  rating  curve  is  a  tangent,  the  difference  being  880  per  tenth. 


Station  rating  table  for  Connecticut  River  at  Sunderland,  Mass,,  from  January  1  to 

December  SI,  1905. 


Gage 
height. 

i 
Discharge.  1 

Gage 
height. 

Discharge. 

i     Gage 
1  height. 

Discharge. 

hei^t. 

Discharge. 

Feet. 

Second-feet. 

Fset. 

Second-feei. 

Feet. 

Second-feet. 

Feet. 

Second-feeL 

2.70 

3,110 

4.50 

6,670 

6.80 

11,480 

8.10 

17,280 

2.80 

3,270 

4.60 

6,900 

1       6.40 

11,780 

1        8.20 

17,630 

2.90 

3,480    ' 

4.70 

7,140 

6.60 

12,080 

1        8.30 

17,980 

3.00 

8,600    1 

4.80 

7,380 

6.60 

12,380 

1        8.40 

18,380 

8.10 

3,770 

4.90 

7,630 

6.70 

12,690 

1        8.60 

18,680 

3.20 

8,950    ' 

5.00 

7,880 

6.80 

18,000 

'        8.60 

19.030 

3.80 

4,180    1 

5.10 

8,140 

1        6.90 

13,310 

1        8.70 

19,390 

3.40 

4,820 

5.20 

8,400 

7.00 

13,620 

8.80 

19,760 

3.50 

4,520    i 

5.30 

8,660 

7.10 

13,940 

8.90 

.    20,110 

3.60 

4,720 

5.40 

8,930 

7.20 

14,260 

9.00 

20,470 

8.70 

4,920    1 

5.60 

9,200 

7.30 

14,580 

9.10 

20,830 

3.80 

5,180    1 

5.60 

9,470 

7.40 

14,910 

9.20 

21,190 

3.90 

5,340 

6.70 

9,760 

7.60 

16,240 

9.30 

21,550 

4.00 

5,550    1 

5.80 

10,030 

7.60 

16,670 

9.40 

21,910 

4.10 

6,770 

5.90 

10,810 

7.70 

16,910 

9.50 

22,270 

4.20 

6,990 

6.00 

10,600 

7.80 

16,250 

9.60 

22,630 

4.30 

6,210 

6.10 

10,890 

7.90 

16,590 

9.70 

22,990 

4.40 

6,440    1 

6.20 

11,180 

1        8.00 

1 

16,930 

1    '•*' 

23,860 

The  above  table  is  applicable  only  for  open-channel  conditions.  It 
measurements  made  during  1906.  It  is  fairly  well  defined.  Above  gage 
curve  is  a  tangent,  the  difference  being  370  per  tenth. 


is  based  upon  8  discharge 
height  9.8  feet  the  rating 
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EstimaUd  monthly  dtscharge  of  Connecticut  River  at  Swnderlandy  Mass.,  for  1904' 
[Drainage  area,  7,700  square  miles.] 


Month. 


April 

May 

Jane 

July 

August 

September 

October 

November 

December  l-lQa 


Discharge  in  second-feet. 
Maximum.  Minimum.     Mean. 


Run-off. 


69,060 
62,210 
18,190 
7,820 
9,285 
20,790 
26,490 
10.610 
10,200 


Second-feet  ri^^+K  *« 


22.880 

38.730 

14,210 

31,600 

4,080 

8,102 

2,600 

4,528 

2,310 

5,124 

3,135 

8,546 

8,180 

13,400 

5,725 

7,606 

7,700 

8,468 

5.03 
4.10 
1.05 
.688 
.665 
1.11 
1.74 
.975 
1.10 


5.61 
4.78 
1.17 
.678 
.767 
1.24 
2.01 
1.09 
.409 


a  River  frozen  December  11  to  31. 

EaUmaied  monthly  discharge  of  Connecticut  River  near  Sunderland,  Mass.,  for  1906. 

[Drainage  area,  7,700  square  miles.] 


Month. 


March  27-81 

April 

May 

Jane 

July 

Aagost 

September. . 

October 

November . . 
December . . 


Discharge  in  second-feet. 


Run-off. 


86.820 
87,920 
21,730 
16,080 
21,550 
26,140 
40,940 
9,610 
15,080 
86,310 


Minimum. 

Mean. 

59,060 

73,240 

19,390 

36,540 

7,630 

15,330 

6,210 

8,862 

3,950 

7,814 

4.130 

9,397 

7,140 

19,580 

5,660 

7,475 

5,770 

7,797 

9,610 

14,960 

Second-feet 

per  square 

mile. 


9.51 
4.75 
1.99 
1.15 
1.01 
1.22 
2f54 
.971 
1.01 
1.94 


Depth  in 
inches. 


1.77 
5.30 
2.29 
1.28 
1.16 
1.41 
2.83 
1.12 
1.13 
2.24 


CONNECTICUT  RIVBB  AT  HARTFORD,  CONN. 

Daily  readings  of  the  height  of  water  at  Hartford  have  been  recorded  since  Febru- 
ary 8,  1896,  by  Edwin  Dwight  Graves,  chief  engineer  of  the  Connecticut  River  bridge 
and  highway  district,  and  through  his  courtesy  have  been  furnished  to  the  United 
States  Geological  8ur\'ey. 

These  heights  are  read  on  what  is  known  as  the  toll-house  gage,  the  zero  of  which 
is  set  at  the  low-water  mark  of  1801. «  The  highest  water  ever  known  in  the  river 
(29  feet  10  inches)  was  in  May,  1864;  the  lowest  (IJ  inches  below  zero)  in  1868. 

This  datum  was  used  in  the  various  surveys  of  the  river  below  Hartford  in  186^-67 ;  a 
also  in  the  survey  above  Hartford  in  1871-1878,^  and  in  the  survey  of  1897. «    It  has 

« See  report  of  Theodore  G.  Ellis,  1867  (H.  R.  Ex.  Doc.  No.  153, 40th  Cong.,  2d  seas.). 
fc  Engineers  Report,  1878,  pp.  348-391. 
o  Engineers'  Report,  1896,  pp.  976-988. 
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again  been  used,  1902-1905,  in  a  further  survey  by  the  Secretary  of  War  to  study  the 
problem  of  river  improvements  above  Hartford. 

During  low-water  periods  the  tidal  wave  comes  up  the  river  to  Hartford.  The 
visible  effect  of  this  wave  is  dependent  on  the  height  of  the  water  and  the  direction 
and  course  of  the  wind. 

From  figures  given  in  the  Report  of  the  Chief  of  Engineers  for  1878,  pages  348-391, 
and  from  other  data,  computations  of  the  discharge  of  Connecticut  River  at  Hartford 
from  1871  to  1886,  inclusive,  were  prepared  and  published  as  per  reference^?  below. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of 
the  United  States  Geological  Survey  ( Ann  =  Annual  Report;  WS  =  Water-Supply 
Paper): 

Description:  Ann  20,  iv,  pp  77-78;  WS  36,  p  42;  47,  p  36;  66.  p  30;  82,  pp  48^9;  97,  pp  84-85;  124,  pp 
121-122. 
Discharge,  monthly:  Ann  14,  ii,  pp  141-144. 
Diflcharge,  yearly:  Ann  20,  Iv,  p  47. 
Gage  heights:  W8  36,  pp  43-44;  47,  p  36;  65,  p  31;  82,  p  49;  97,  p  85;  124,  p  122. 

Daily  gage  height^  infect^  of  Connecticut  River  at  Hartford,  Conn.,  for  1906. 


Day. 


Jan.      Feb.      Mar.     Apr.     May.  |  June.  I  July.    Aug. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17., 
18. 
19. 
20. 
21., 
22., 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


4.1 
4.0 
4.9 
4.7 
4.0 
3.4 
5.0 
10.6 
11.7 
10.0 
8.0 
7.0 
7.0 
6.8 
6.7 
6.0 
4.8 
4.4 
4.6 
4.6 
4.4 
3.9 
3.8 
4.3 
4.3 
3.9 
3.4 
8.6 
3.3 
8.3 
3.9 


3.7 
3.4 
3.1 
3.2 
2.4 
2.2 
3.6 
3.0 
3.2 
3.6 
3.0 
2.6 
3.1 
3.5 
3.2 
3.1 
3.0 
3.0 
2.3 
1.5 
3.2 
3.4 
3.8 
3.8 
3.6 
8.4 
2.2 
3.2 


3.8 
3.2 
3.0 
3.1 
2.5 
1.8 
3.0 
8.3 
8.4 
4.1 
5.3 
5.0 
4.9 
6.2 
5.0 
4.4 
4.1 
4.3 
5.1 
8.2 
9.6 
7.6 
7.5 
7.4 
7.4 
10.6 
18.2 
16,7 
19.5 
20.9 
22.6 


24.0 
24.1 
22.2 
19.5 
17.1 
15.9 
16.2 
15.8 
14.3 
12.6 
11.7 
13.5 
14.8 
14.4 
13.1 
12.0 
11.0 
10.0 
9.1 
8.4 
7.7 
7.6 
8.0 
8.7 
9.1 
8.8 
8.2 
7.6 
7.2 
7.0 


7.1 
7.2 
7.2 
7.0 
6.7 
6.5 
6.6 
6.6 
7.0 

6.5 : 

6.3 
6.1 
6.0 

5.8  j 
5.6 
6.6  I 
5.6 

5.9  I 
6.0  ' 
5.8 
5.3 
4.9 
5.0 
4.8 
4.5 
4.1 
3.7 
3.4 
3.3 
3.4 
4.0 


3.8 
3.4 
8.0 
2.5 
2.6 
3.0 
2.9 
3.0 
3.8 
3.9 
3.5 
3.6 
3.8 
3.4 
3.1 
3.3 
3.3 
3.1 
2.9 
3.3 
3.0 
3.6 
5.7 
5.7 
4.6 
4.0 
3.7 
3.6 
3.5 
4.0 


4.2 
4.0 
3.3 
2.8 
4.6 
6.2 
6.0 
6.2 
4.0 
3.6 
3.2 
3.1 
3.0 
2.6 
2.7 
1.6 
1.7 
2.1 
2.2 
2.3 
2.0 
2.3 
2.0 
2.4 
2.5 
2.3 
2.3 
2.3 
1.4 
2.5 
3.4 


4.6 
7.1 
6.0 
5.2 
4.8 
4.0 
3.4 
3.1 
3.0 
2.^ 
2.9 
2.8 
2.6 
2.8 
3.0 
3.0 
3.2 
4.2 
4.8 
4.3 
3.7 
'3.3 
3.0 
2.7 
2.9 
8.0 
2.4 
2.6 
2.7 
2.5 
2.3 


Sept.  I   Oct. 


2.5 
2.9 
4.0 
8.6 
13.7 
18.4 
11.4 
9.2 
7.5 
6.0 
6.2 
5.1 
5.5 
6.3 
5.7 
5.0 
4.1 
4.0 
4.6 
10.6 
10.6 
9.9 
9.2 
7.8 
6.6 
.5.6 
5.0 
4.6 
4.2 
4.0 


3.8 
3.6 
3.4 
3.4 
3.4 
3.1 
3.0 
8.0 
2.6 
8.3 
3.1 
3.3 
2.9 
3.1 
8.2 
3.1 
3.0 
2.9 
8.0 
8.1 
3.2 
3.4 
4.0 
4.0 
3.8 
3.6 
3.7 
3.1 
2.3 
2.4 
2.8 


Nov.  '   Dec. 


2.9 
2.3 
2.6 
3.0 
2.5 
8.3 
3.4 
4.6 
4.4 
4.0 
3.6 
3.6 
3.1 
3.0 
3.1 
3.3 
3.2 
3.0 
2.5 
2.8 
2.9 
2.9 
2.7 
8.2 
3.2 
2.1 
2.2 
2.3 
3.0 
3.0 


5.5 
6.3 
4.3 
9.0 
11.1 
9.4 
7.9 
6.8 
6.0 
5.6 
4.5 
4.6 
4.4 
4.1 
3.0 
3.8 
4.2 
4.4 
4.7 
4.5 
5.0 
5.5 
5.6 
5.2 
4.5 
4.4 
4.2 
8.8 
4.4 
4.S 
4.5 
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ISRAEL.     RIVER    (ABOVE     SOUTH     BRANCH)    NEAR    JEFFERSON     HIGH- 

I.ANDS,   N.  H. 

This  station  was  established  September  2,  1903,  by  N.  C.  Grover.  It  is  located  at 
a  small  wooden  highway  bridge  in  the  town  of  Randolph,  alx)ut  halfway  l>etween 
the  railway  stations  of  Jefferson  Highlands  and  Bowman,  2J  miles  from  either  place. 
The  headwaters  of  the  river  lie  on  the  8loi)eH  of  Mount  Adams  and  Mount  Jefferson, 
at  elevations  approximating  5,000  feet.  The  length  of  the  river  from  its  source  to 
the  gaging  station  is  about  5  miles.  The  elevation  at  the  gaging  station  is  about 
1,-MX)  feet.  All  slopes  are  steep;  many  are  precipitous.  There  is  no  i)ondage  or  arti- 
tieial  storage  of  water.  The  underlying  rock  is  granite,  exposed  in  the  mountain 
tops.    The  l>asin  is  generally  in  heavy  virgin  forest. 

The  channel  is  straight  for  100  feet  above  and  50  feet  below  the  station,  and  is 
alx)ut  20  feet  wide.  The  banks  are  subje<*t  to  overflow  in  extreme  freshets.  The 
current  is  strong  at  high  and  medium  at  low  stages.  The  bed  is  gravelly  and  per- 
manent. 

DL^haiige  measurements  at  high  and  ordinary  stages  are  made  from  the  bridge. 
LDw-water  measurements  are  made  by  wading  about  20  feet  above  the  bridge. 

A  standard  chain  gage,  which  is  read  once  each  day  by  £.  A.  Crawford,  is  attached 
to  the  upstream  truss  of  the  bridge.  The  length  of  the  chain  is  15.43  fet»t.  The  gage 
is  referred  to  bench  marks  aa  follows:  (1)  Marked  point  on  east  end  of  cross  timber 
of  bridge;  elevation,  8.58  feet.  (2)  Top  of  bowlder  150  feet  east  of  bridge,  30  feet 
K)uth  of  river;  elevation,  12.10  feet.     Elevations  are  above  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey:  • 

Description:  97,  p  86;  124,  p  123. 

DLschazge:  97,  p  86;  124,  p.  123. 

Discharge,  monthly:  124,  p  125. 

Gage  heighta:  97,  p  87;  124,  p  124. 

Rating  table:  124,  p  124. 

DUcharge  measurernerUs  of  Jsrael  River  (above  South  Branch)  near  Jefferson  HighhmdSf 

N.  //.,  in  1905. 


Date. 


Mays 

Augusts 

AQfrust24a.. 
October  26  »  , 


Hydrogmper. 


.  W.  Norcro68. 

..do 

..do 

..do 


a  By  wading;  meter  on  a  rod. 


Width. 

_  I 

FfH. 
22 


21.5 
21 


Area  of 
section. 


Mean 
velocity. ' 


Sq./eet. 

Ft.jyer  sec. 

35 

1.69 

29 

1.34 

12 

.87 

11.6 

1.09 

Gage 
height. 


Dis- 
charge. 


Fret. 
1.92 
1.73 
1.27 
1.29 


Sec.-Jeet. 
60 
39 
10.5 
12.7 


I 


6  By  wading. 
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Daily  gage  heigJUy  in  feet j  of  Israel  River  {above  South  Branch)  near  Jefferson  HighUindjn, 

N,  H,,fw  1905, 


Day. 


May. 


1, 
2. 
3. 
4, 
5. 
6. 
7. 
8, 
9. 

10 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21 

22. 

23 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


1.35 
1.35 
^1.3 
2.7 
1.9 
1.85 
1.9 
1.6 
1.55 
1.85 
1.7 
1.6 
1.7 
1.65 
1.65 
1.9 
1.6 
1.S5 
1.8 
1.76 
1.7 
1.75 
1.63 
1.6 
1.5 
1.95 
2.3 
2.45 
2.06 
1.8 
1.65 


June. 


July.       Aug. 


9 

85 

7 

6 

5 

6 

5 

7 

65 

55 

7 

96 

75 

65 

66 

5 

45 

45 

65 

ii 

3 

3     I 

9 

75, 

65 

5 

46 


1.4 

2.25 

1.86 

1.65 

1.55 

1.5 

1.45 

1.4 

1.35 

1.8 

1.25 

1.25 

1.46 

1.4 

1.4 

1.36 

1.46 

1.4 

1.35 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.86 

1.3 

1.35 

1.3 

1.3 

1.36 


1.4 

1.46 

3.3 

2.7 

2.4 

2.0 

1.8 

1.8 

2.3 

1.7 

1.6 

1.6 

1.7 

1.6 

1.46 

1.4 

1.4 

1.36 

1.3 

1.26 

1.25 

1.35 

1.4 

1.46 

1.4 

1.36 

1.4 

1.45 

1.4 

1.36 

1.3 


Sept. 

1.75 

1.75 

1.7 

1.6 

1.86 

1.8 

1.76 

1.76 

1.8 

1.7 

1.6 

1.66 

1.66 

1.06 

1.65 

1.6 

1.65 

2.6 

2.1 

1.95 

1.7 

1.66 

1.6 

1.55 

1.8 

1.75 

1.7 

1.6 

1.65 

1.55 


Oct.    I   Nov. 


1.5 

1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.36 

1.35 

1.56 

1.5 

1.5 

1.4i 

1.46 

1.4 

1.4 

1.66 

1.6 

1.6 

1.4 

l.r6 

1.35 

1.S6 

1.3 


Dec. 


1.2 
1.2 

1.2  ! 
1.2 

1.3  : 

1.3  I 
1.3 
1.3    I 
1.3 
1.3    i 
1.35  ■ 
1.3 
1.25  I 

1.25  j 

1.26  ' 
1.2 
1.2 
1.65' 
1.6 
1.4 
1.4 
1.35 
1.36 
1.8 
1.3 
1.8 
1.26 
1.3 
1.8 
1.26 


1.25 

1.25 

1.25 

1.25 

2.15 

2.1 

l.h5 

1.8 

1.75 

1.65 

1.55 

1.6 

1.56 

1.5 

1.4 

1.115 


Note.— River  frozen  January  1  to  April  30  and  December  17-31. 
liable  owing  to  carelesi^ne&s  of  gage  reader. 


Gage  heigh  tit  are  somewhat  unre- 


Staiion  rating  table  for  Israel  River  (above  South  Brandi)  near  Jefferson  Highlands^  X.  H,, 
from  SejAemher  js?,  1903  ^  to  December  31,  1905. 


Gage 
height. 

FeH. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gaffe 
height. 

Feet. 

Discharge. 

Second-feet. 

Second-feet. 

Second-feet, 

0.80 

1.0    1 

1.30 

13 

1.80 

46 

2.20 

93 

0.90 

1.6 

1.40 

1»    , 

1.90 

65 

2.80 

106 

1.00 

3.0 

1.50 

24     1 

2.00 

67 

2.40 

124 

1.10 

5.3 

1.60 

30    ; 

2.10 

79 

2.60 

140 

!.«. 

8.6 

1.70 

38     ' 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  diacharge 
mea.surements  made  during  1903-5.  It  is  fairly  well  defined  between  gage  heights  1.04  feet  and  2.4 
feet.    Above  2.6  feet  the  curve  is  a  tangent,  the  difference  being  18  per  tenth. 
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FMimaied  monihly  discharge  of  Israel  River  {above  South  Branch)  near  Jefferson  High- 
lands, N.  H.y  for  1906. 

[Drainage  area,  B.7  square  miles.] 


I        Dlncharge  in  sei'ond-feet. 


Run-off. 


Month. 


Maximum.  Minimum. 


May 

June 

July 

AUjftL«5t 

September 

U'lobera 

November 

December  1-16 


Mean. 


I  Second-feet 

ersquj 

mile. 


per  square 
mil( 


18 

48.4  1 

13 

81.1  , 

8.6 

19.6 

10.5 

42.6 

27 

41.5 

8.6 

18.7 

8.6 

13.1 

10.6 

32.6 

5.56 
3.57 
2.26 
4.89 
4.77 
2.16 
1.51 
3.74 


Depth  ia 
inches. 


6.41 
3.98 
2.59 
6.64 
6.82 
2.48 
1.68 
2.22 


a  DiBcharge  interpolated  October  27-31. 


ISR-VJEI.    RI\"ER    (BELOW    SOUTH    BRANCH)   NEAR  JEFTERSON  HIGH- 
LANDS, N.  H. 

Thia  .station  was  established  September  2,  1903,  by  N.  C.  (i  rover.  It  is  located  at 
a  small  woc»den  highway  bridge  about  2  miles  from  the  railway  station  at  Jefferson 
Uighlandi?,  in  the  town  of  Jefferson.  South  Branch  of  Israel  River  has  its  mouth 
above  this  station  and  below  the  station  previously  described  (p.  123).  South  Branch 
'iraintf  an  area  of  10.6  square  miles;  its  headwaters  are  on  the  slopes  of  Mount  Jeff er- 
9on  and  Mount  Dartmouth,  at  elevations  of  3,000  to  5,000  feet.  The  extreme  length 
from  its  soarce  to  its  mouth  is  about  5  miles.  The  elevation  at  its  mouth  is  about 
1,350  feet.  As  all  the  slopes  are  steep  there  is  little  or  no  storage  of  water.  The 
nnderlying  rock  is  granite,  exposed  in  the  mountain  peaks.  The  basin  has  been  gen- 
erally "hard  cut,"  as  the  lumbermen  say,  but  has  not  been  burned. 

The  channel  is  straight  for  100  feet  above  and  below  the  station,  and  is  about  20 
feet  wide.  The  beti  is  rough  and  rocky,  but  permanent.  The  banks  are  subject  to 
overflow  in  extreme  freshets.  The  current  is  strong  at  high  and  well  sustained  at 
low  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The 
initial  point  for  soundings  is  the  rig*ht  abutment  of  the  bridge. 

A  standard  chain  gage,  which  is  read  once  each  day  by  E.  A.  Crawford,  is  attached 
to  the  downstream  truss  of  the  bridge;  length  of  chain,  12.99  feet.  The  gage  is 
referred  to  bench  marks,  as  follows:  (1)  Marked  point  on  center  cross  timber  of 
briiige;  elevation,  8.14  feet.  (2)  Top  of  bowlder  50  feet  north  of  bridge,  15  feet  west 
of  highway;  elevation,  5.20  feet.     Elevations  are  above" datura  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  ITnited  States  Geolc^ical  Survey : 

Description:  97,  p  87;  124,  pp  12&-126. 
Diachargre:  97,  p  88;  124.  p  126. 
Difcbaiige.  monthly:  124,  p  128. 
Gftge  heights:  97,  p  88;  124,  p  127. 
Rating  table:  124,  p  127. 
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STREAM    MEASUREMENTS    IN    1905,   PART    I. 


Discharge  measurements  of  Israel  Rinr  ( below  South  Branch)  near  Jefferson  Highlands, 

N.  //.,  in  1905, 


Date. 


Hydrographer. 


May5« T.  \V.  Norcnjss  . 

August  3 do 

August  23 do 

August  24 '' do 

October  26 do 


Width. 


Feet. 
41 
'  19 
15 
20 
16 


Area  of 
Mection. 


Mean 
velocity. 


-|- 


43.9 

2:j.i 

15.8 
18.0 
16.4 


Ft.pertifc. 
3.01  I 
2. 81  I 
1.30  , 
1.18  ' 
1.36  , 


Gage 
height. 

FtcL 
1,94 
1.60 
1.20 
1.20 
1.23 


Dij*^ 
charpe. 

Src-ffti. 
132 
65 
20.6 
21.3 
22.3 


I 


a  Measurement  made  from  downstream  .side  of  bridge. 
b  By  wading  about  40  feet  above  bridge;  meter  on  a  rod. 

Daily  gage  height^  in  feet,  of  Israel  River  (below  South  Branch)  near  Jefferson  HighUmfia, 

N.  i/.,  for  1905. 


Day. 


May.      June.      July.   |    Aug.    |   Sept.       Oct.        Nov.    '     Dec*. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


■25. 
26., 
27. 
28., 
29.. 
30.. 
31. 


1.9 

1.8 

1.7 

1.6 

1.5 

1.6 

1.5 

1.7 

1.6 

1.5 

1.7 

1.9 

1.75 

1.65 

1.55 

1.45 

1.45 

1.5 

1.6 

1.5 

1.45 

1.45 

1.4 

1.35 

1.3.5 

1.95 

1.8 

1.65 

1.55 

1.45 


1.4  1 
2. 16  I 

!•*  i 

1.6 
1. 55  I 

1.5  ' 
1.45 
1.4 
1.35 
1.35 
1.3 

1.6  ' 
1.45  j 
1.45 
1.4     I 
1.45 
1.4 
1.35  I 
1.3' 
1.25  I 
1.25 
1.2     I 
1  2 
1.2    I 
1.4 
1.35 
1.35 
1.3 
1.3 
1.35 


1.45  I 
1.45  I 
2.9  j 
2.7 

2.4  I 
2.4 
2.2     I 
2.0 

2.5  ! 
2.0 

1.8  I 

1.7 

1.6 

1.6  , 
1.55 
1.5    I 
1.45 

1.4  ; 

1.35 

1.3 

1.3 

1.35 

1.45 

1.4 

1.35 

1.3 

1.:J5 

1.4 

1.35 

1.3 

1.25 


1.7 

1.7 

1.6 

1.5 

1.8 

1.8 

1.7 

1.65 

1.7 

1.6 

1.55 

1.5 

1.5 

1.6 

1.6 

1.5 

1.5 

2.3 

2.0 

1.8 

1.65 

1.6 

1.55 

1.5 

1.7 

1.7 

1.6 

1.55 

1.5 

1.5 


1. 45 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 

1.3 

1.3 

1.3 

1.5 

1.45 

1.45 

1.4 

1.4 

1.35 

1.35 

1.55 

1.5 

1.5 

1.4 

1.3 

1.3 

1.3 

1.25 


1.15 

1.15 

1.15 

1.16 

1.25 

1.2.5 

1.2 

1.2 

1.2 

1.2 

1.25 

1.25 

1.2 

1.2 

1.2 

1.15 

1.15 

1.35 

1.S5 

1.35 

1  35 

1.3 

1.3 

1.25 

1.'25 

1.25 

1.2 

1.25 

1.25 

1.2 


1.2 

1.2 

1.2 

1.2 

•2.0 

2.1 

l.s 

1.7 

l.ii 

1.5 

1   o 

l.« 

1.5 

1-4-5 

1-4 

1  :<5 


NoTK.— River  frozen  January  1  to  April  30  and  December  17-31. 
liable,  owing  to  carelessness  of  gage  reader. 


Gagehelghth  are  somewhat  unre- 
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SUiiioii  rating  table  for  Israel  River  ( below  South  Branch )  near  Jefferson  Highlands^  N,  H. , 
from  January  1  to  December  SI,  1905. 


Gage 

1  height. 

Dlflcharge. 

Gage 
height. 

Diacharge. 
Secmid-feet. 

Gage 
height. 

Diicharge. 

Gage 
height. 

Fset. 

Dischaxge. 
Second-feet. 

Feei. 

Second-feet. 

Feet. 

Ftetm 

Second-feet. 

1.00 

10 

1.50 

51 

2.00 

154 

2.60 

298 

1.10 

16    ' 

1.60 

66 

2.10 

182 

2.60 

327 

1.20 

21    1 

1.70 

84 

2.20 

211 

2.70 

356 

1.80 

29    ' 

1.80 

106 

'        2.80 

240 

2.80 

886 

1.40 

S9 

1.90 

128 

1        2.40 

269 

2.90 

414 

NoTB. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  21  discharge 
meafiur«ment8  made  during  1908-1906.    It  is  well  defined  between  gage  heights  0.9  foot  and  2.6  feet. 

Estimated  monthly  discharge  of  Israel  River  {below  South  Branch)  near  Jefferson  High' 

landSy  iV.  i/.,  for  1906. 

[Drainage  area,  21.2  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


May 

June 

July 

August 

September 

Oclobera 

November 

December  1-16  . 


Maximum. 

Minimum. 

Mean. 

Second-feet 

per  sauare 

mile. 

856 

29 

109 

5.14 

141 

34 

69.0 

8.26 

196 

21 

43  9 

2.07 

414 

25 

102 

4.81 

240 

51 

78.0 

8.68 

68 

18 

35.3 

1.67 

84 

18 

88.7 

1.69 

182 

21 

63.2 

2.96 

5.93 
3.63 
2.89 
5.64 
4.11 
1.92 
1.77 
1.77 


a  Discharge  Interpolated  October  27-81. 
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STREAM   MEASUREMENTS    IN   1905,  PART   I. 


AMMONOOSUC  RIVER  AT  BRETTON  WOODS,  N.  H. 


This  station  was  established  August  28,  1903,  by  N.  C.  Grover.  It  is  located  at 
the  steel  highway  bridge  near  Mount  Pleasant  House,  at  Bretton  Woods.  The  drain- 
age area  at  this  point  is  34  square  miles.  The  headwaters  of  the  river  come  from  the 
w^esterly  slopes  of  Mount  Jefferson  and  Mount  Washington  and  the  lesser  peaks  of 
the  White  Mountains  lying  to  the  south.  The  underlying  rock  is  granite,  w^hich  is 
exposed  at  points  in  the  river  bed  and  on  the  various  mountain  sumraite.  The  slopes 
and  valleys  are  usually  well  forested,  with  a  preponderance  of  evergreen  growth. 
The  area  was  cut  in  large  part  for  spruce  several  years  ago,  but  now  has  a  thick  for- 
est cover.    There  is  no  pondage  or  artificial  storage.  ^The  slope  of  the  river  is  steep. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  measuring  section, 
and  is  about  35  feet  wide.  The  banks  are  high  and  not  subject  to  overflow  except 
in  extreme  freshet.  The  bed  is  somewhat  rocky,  but  permanent.  The  current  ia 
medium  at  ordinary  and  sluggish  at  low  stages. 

Discharge  measurements  at  high  and  ordinary  stages  are  made  from  a  footbridge 
located  about  300  feet  downstream  from  the  highway  bridge.  Low-water  measure- 
ments are  made  by  wading  at  various  sections  in  the  vicinity  where  better  velocities 
are  found. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  John  Paige,  is  attached 
to  the  floor  on  the  downstream  side  of  the  highway  bridge ;  length  of  chain,  18.86 
feet.  The  gage  is  referred  to  the  following  bench  marks:  (1)  Marked  point  on 
bridge  near  gage;  elevation,  17.36  feet  when  established,  but  changed  to  17.33  feet 
August  24,  1905.  (2)  Northwest  comer  of  east  abutment;  elevation,  14.46  feet. 
(3)  Top  of  bowlder  100  feet  below  bridge,  between  the  river  and  tracks  of  Boston 
and  Maine  Railroad;  elevation,  17.11  feet  when  established,  but  found  to  be  17.04 
feet  August  24,  1905.     Elevations  are  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey  :  * 

Description  :  97,  pp  89-90;  124,  pp  129. 
Discharge :  97,  p  90;  124,  p  129. 
Discharge,  monthly:  124,  p  131. 
Gage  heights:  97,  p90;  124,  p  130. 
Rating  table :  124,  p  130. 


Discharge  measiiranenUi  of  Amnionoosuc  River  at  Bretton  Woods^  N.  //., 


m  1905. 


Date. 


Hydrographer. 


Width. 


.\ren  of  I    Mean    i 
section.  ,  velocity.  1 


Gafe 
leignt. 


heigl 


Dis- 
charfre. 


I 

May4 |  T.  W.  Norcross 

Julys j  Murphy  and  Barrows  . 

August  la I  T.  W.  Norcross 

August  4 do 

August24ft ' do 

October  27  <• .  .'^ do 


Fret, 
40 

38  ' 
40 

39  I 
30  ' 

.4  I 


Sti./rti.  Ft.per»cr. 


157 


106 


27.6 
28.6 


3.40  I 
.65  I 

1.22  j 
.70 

1.14  ' 

1.07  I 


3.61  I 
1.80 
2.40  I 
1.93  I 
1.58 
1.57 


Sfc/ftt. 

534 

129 
6-2 

31. H 
30.4 


a  Meter  in  pcwr  condition. 

bBy  wading  150  feet  above  gage,  meter  on  a  rod. 

oFtom  upstream  side  of  highway  bridge. 
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Dody  gage  height^  in  feet ^  of  Ammanooguc  River  at  Bretton  WoodSy  N.  H.,  for  1906. 


Day.            Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.62 

2.88 

2.85 

8.55 

2.88 

8.2 

3.45 

3.02 

2.8 

2.75 

2. 55 

2.52 

2.4 

2.42 

2.75 

2.7 

2.7 

2.7 

2.72 

2.65 

2.42 

2.36 

2.18 

2.08 

2.0 

2.0 

2.6 

2.28 

2.22 

2.16 

2.02 

June. 

July. 

Aug. 

2.48 

2,0 

2.1 

1.98 

1.9 

1.88 

1.82 

1.85 

2.02 

1,85 

1.72 

1.68 

1.7 

1.68 

1.75 

2.75 

2.15 

1.8 

1.68 

1.66 

1.66 

1.66 

1.66 

1.65 

1.6 

1.6 

2.55 

2,05 

1.75 

1.98 

2.15 

Sept. 

2.1 

2.0 

2,6 

2.7 

2.66 

2.6 

2.26 

2.12 

1.98 

1.88 

1.86 

2.12 

1.98 

1.92 

1.82 

1.8 

1.8 

2.4 

2.3 

2.08 

2.02 

1.9 

1.86 

1.8 

1.88 

1.9 

1.82 

1.82 

1.8 

1.75 

Oct. 

Nov. 

Dec. 

1 
1 

2.72 

2.28 

2.15 

2.02 

2.0 

2.92 

2.68 

2.22 

2.12 

2.28 

2.45 

2.62 

2.62 

2.55 

2.42 

2.28 

2.12 

2.0 

1.88 

1.58 

2,6 

2.9 

2.42 

2.2 

2.28 

2.45 

2.55 

2.68 

2.65 

2.8 

1.92 

1.85 

2.28 

2.02 

1.96 

2.65 

2.2 

2.0 

i.« 

1.86 

1.98 

2.35 

2.6 

2.75 

2.25 

2.06 

1.98 

2.0 

1.98 

1.88 

1.88 

1.9 

1.82 

1.7 

1.62 

2.12 

2.3 

2.0 

1.85 

1.75 

1.76 

2.18 

2.2 

1.88 

1.75 

1.68 

1.62 

1.6 

1.6 

1.55 

1.55 

1.52 

1.6 

1.5 

1.5 

1.6 

1.78 

1.7 

1.65 

1.88 

1.66 

1.52 

1.48 

1.45 

1.6 

1.6 

1.48 

1.42 

1.4 

1.65 

8.05 

1.72 

1.7 

1.68 

1.65 

1.66 

1.02 

1.6 

1.6 

1.68 

1.55 

1.65 

2.25 

1.98 

1.92 

1.78 

1.72 

1.7 

1.7 

1.8 

1.72 

1.7 

1.68 

1.62 

1.6 

1.58 

1.65 

1.55 

1.55 

1.65 

1.65 

1.56 

1.62 

1.6 

1.6 

1.62 

1.68 

1.6 

1.62 

l!56 

1.55 

1.52 

1.5 

1.6 

1.6 

1.4 

1.42 

1.48 

1.6 

1.42 

1.4 

1.85 

1.35 

1.85 

1.4 

1.6 

1.66 

1.65 

1.6 

1.6 

1.7 

2.1 



1.96 

2 1 

1.9 

3 

2.4 

4 ' !      1.5 

5 1 

.7 

2.65 
2.16 

6 L--J. i::::::: 

1.76 

8.1 

1 

1.58 

8 

! 

1.66 

9 

■! 

1.56 

10 

1.66 

11 1.6 

12 --- 

.6 

1.56 
1.66 

13 ' 

1 

1.56 

14 1.85 

1.5 

\h 

1 

1.6 

16 

17 

1 

18            

.9         .6 

19 ' 

1.6 

20 ! 

, 

1.6 

21 1.5 

22 

2,' 2 

2.8 

1.68 

1.5 

2.3 

3.4 

8.0 

2.88 

2.96 

3.58 

8.58 

1.6 
1.48 

23 

1.46 

24 

1.46 

25 

.8 

1.46 

26 

1.46 

27 ' 

1.45 

28 1,4 

29 

1.46 
1.62 

1 

30 

81 

2.0 
1.7 

NoTB. — River  fnxEen  Januar>'  1  to  March  20  and  DecemberJ[6-18. 
are  to  the  surface  of  the  water  In  a  hole  cut  in  the  ice. 
taken: 


Durlng  frozen  season  gage  heights 
The  following  comparative  readings  were 


Date  I  W**^'"  I  T?P  o^  l^oi 

^**®-  surface,     ice.        j" 


January  7a  ... 

January  14 

January  21 

January  28  — 
February  4,11. 


Feet.       Feet. 


Feet. 


1.4 


ii"! 


1.8 
1.9 
1.9 
1.9 


Date. 


a  Water  flowing  over  the  ice. 


IBR  165-06 9 


I 


February  18 
February  25 
March  4.... 
March  11  ... 
March  18... 


Water 
surface. 

Top  of 
ice. 

Thick- 

nessof 

ice. 

F^xt. 

Feet. 

Fed. 

.9 

1.5 

1.9 

.8 

1.4 

1.9 

.7 

1.2 

1.9 

.5 

1.15 

1.9 

.6 

1.6 

1.9 
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STBEAM   MEASUBEMENTS   IN   1905,  PART  I. 


ZEAIiAKD  BIVER  NEAR  TWIN^  MOUNTAIIf,  N.  H. 

This  station  was  established  August  29, 1903,  by  N.  C.  Grover.  It  is  located  about 
800  feet  above  the  mouth  of  the  river,  which  empties  into  the  Ammonoosuc  at  a  point 
midway  between  Fabyans  and  Twin  Mountain,  about  2^  miles  from  either  place. 
The  headwaters  lie  on  the  slopes  of  a  spur  of  the  White  Mountains,  at  elevations  of 
2,500  to  3,000  feet.  The  length  of  the  river  from  its  headwaters  to  its  mouth  is  about 
7  miles.  The  elevation  at  the  mouth  is  approximately  1,500  feet.  All  slopes  within 
the  basin  are  steep.  There  is  no  pondage  or  artificial  storage  of  water.  The  under- 
lying rock  is  granite,  which  is  exposed  in  the  mountaui  peaks.  About  ten  or  twelve 
years  ago  this  basin  was  entirely  deforested  and  burned  over.  At  the  present  time 
there  is  a  thick  stand  of  deciduous  growth,  consisting  of  poplar  and  bird  cherry, 
averaging  12  to  15  feet  in  height,  which  affords  a  thick  covering  during  the  summer 
months,  but  practically  no  cover  during  the  winter  and  spring.  Within  the  basin 
we  find  the  usual  conditions  of  this  stage  of  reforestation  after  a  thorough  burning. 

The  bed  is  rough  and  rocky,  but  permanent.  The  current  is  swift  at  high  and 
medium  at  low  stages.  The  banks  are  high  and  subject  to  overflow  only  in  extreme 
freshets. 

Discharge  measurements  at  high  stages  are  made  from  a  highway  bridge  near  the 
gage.    At  medium  and  low  water  measurements  are  made  by  wading  close  by. 

A  standard  chain  gage,  which  is  read  once  each  day  by  Charles  Cote,  is  attached 
to  trees  on  the  bank  just  above  the  highway  bridge;  length  of  chain  13.40  feet  when 
established,  but  changed  to  13.24  feet  May  3, 1905,  and  to  13.12  feet  August  25, 1905, 
on  account  of  settling  of  one  of  the  trees  to  which  the  gage  is  fastened.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  Top  of  large  bowlder  under  the  gage;  eleva- 
tion, 3.56  feet.  (2)  Drift  bolt  driven  into  the  maple  tree  to  which  the  gage  ia 
attached;  elevation,  11.32  feet  when  established,  but  found  to  be  11.30  feet  August 
25,  1905.     Elevations  are  above  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey  reports  as  follows: 

Description:  97,  pp  90-91;  124,  pp  181-1S2. 
Dischaige:  97,  p  91;  124,  p  132. 
Discharge,  monthly:  124,  p  184. 
Qage  hei^rhta:  97,  p  91;  124,  p  188. 
Rating  table:  124,  p  188. 

IHscJiarge  meamremerUs  of  Zealand  River  near  THoin  Mountain,  N.  H.,  in  1906, 


Date. 

Width. 

Area  of 
section. 

Mean    1     Qage 
velocity,    height. 

Di»- 

chai^e. 

MaySa 

T.  W.  Norcroes 

Feel. 
44 
17 
18 

Sq./eet. 
86 
18 
9.8 

M.per»ec. 
1.99 
1.18 
.96 

FM. 
2.67 
2.06 
1.99 

See.-/eet. 
70 

August  4a 

do 

14.7 

August  26b 

do 

9  3 

a  By  wading. 


b  By  wading;  meter  on  a  rod. 
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Daily  gage  height^  infeet^  of  Zealand  River  near  Twin  Mountain,  N.  H.y  for  1905. 


Day. 

Apr. 

May. 

June. 

2.86 

2.4 

2.7 

2.5 

2.4 

8.0 

2.7 

2.6 

2.5 

2.45 

2.3 

2.7 

2.8 

2.7 

2.5 

2.4 

2.4 

2.3 

2.8 

2.8 

2.4 

2.55 

2.8 

2.3 

2.2 

2.5 

2.6 

2.4 

2.36 

2.8 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I 

2.85 
8.25 

2.3 

2.9 

2.6 

2.4 

2.3 

2.3 

2.8 

2.2 

2.2 

2.2 

2.2 

2.2 

2,2 

2.2 

2.3 

2.0 

2.8 

2.8 

2.4 

2.3 

2.2 

2.1 

2.1 

2.15 

.2.2 

2.2 

2,2 

2.15 

2.1 

2.1 

2.9 

2.6 

2.86 

2.8 

2.2 

2.2 

2.2 

2.2 

2.3 

2.3 

2.26 

2.2 

2.2 

2.4 

2.26 

2.8 

2.6 

2.66 

2.85 

2.2 

2.2 

2.2 

2.2 

2.15 

2.15 

2.0 

2.0 

2.76 

2.4 

2.4 

2.9 

8.2 

2.9 

2.7 

3.0 

3.2 

2.85 

8.0 

2.66 

2.5 

2.4 

2.35 

2.3 

2.8 

2.6 

2.46 

2.86 

2.8 

2.3 

8.2 

2.65 

2.5 

2.5 

2.5 

2.46 

2.85 

2.45 

2.4 

2.4 

2.85 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.3 

2.26 

2.25 

2.25 

2.2 

2.7 

-2.8 

2.7 

2.45 

2.4 

2.4 

2.4 

2.7 

2.5 

2.5 

4.5 

4.5 

4.0 

4.0 

4.0 

8.5 

2.6 

2.6 

2.5 

2.6 

8.0 

3.5 

2.3 

2.6 

2.86 

2.3 

2.85 

2.85 

2.8 

2.8 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.16 

2.16 

2.1 

2.1 

2.1 

2.2 

2.2 

2.8 

2.4 

2.4 

2.4 

2.4 

2.4 

2.6 

2.6 

•. I 

2.6 

8.1 

3.0 

8.2 

3.4 

3.4 

8.3 

3.3 

3.1 

3.0 

8.0 

2.9 

2.9 

2.7 

2.7 

2.6 

2.75 

2.7 

3.0 

\ :::.7;::;:::;::::l:::::: 

8.2 

5               

8.0 

6          

7 

8 

9 

10                 -k             

11                    

12       ' 

13      

14 

15                     

16                

17            

1>^     

19  

20 

2.65 

2.7 

2.5 

2.5 

2.45 

2.4 

2.4 

2.6 

2.5 

2.45 

2.4 

2.86 

21 ' 

22                ' 

a    

24     

25  1 

26 

27 

8.15 
3.05 
2.96 
2.85 

^     

29  

30 

31 

Note. — River  frozen  January  1  to  April  26  and  December  6-81. 

Station  rating  table  for  Zealand  Rivera  near  Twin  Mountain,  N.  H.^from  January  1  to 

December  SI,  1905. 


Gage 
lelght. 


belg] 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 


Discharge. 


Seeondr/eet. 
10   I 
14    I 
20 
27 
86 
46 
60    i 


Gage 
height. 


Feet. 
2.70 
2.80 
2.90 
8.00 
8.10 
8.20 
8.80 


Diflchaige. 

Second-feet. 
78 
100 
127 
156 
188 
222 
267 


Gage 

height. 


Discharge. 


Feet. 
8.40 
8.50 
3.60 
8.70 
8.80 
8.90 
4.00 


Second-fed. 
293 
380 
868 
406 
445 
485 


Gage 
height. 


Discharge. 


Feet. 

Secondrfeet. 

4.10 

667 

4.20 

609 

4.30 

662 

4.40 

696 

4.60 

740 

XoTB.— The  above  table  Is  applicable  only  for  open-channel  conditions.    It  is  based  on  18  discharge 
measurements  made  during  1903-1906.    It  is  well  defined  between  gage  heights  1.9  feet  and  2.6  feet. 
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Estimated  monthly  discharge  of  Zealand  River  near  Twin  Mountainj  N.  H.,  for  1906. 
[Drainage  area,  14  square  miles.] 


Month. 


May 

June , 

July 

August 

September. . . . 

October 

November..., 
December  1-5 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean 


293 
166 
127 
222 
222 
740 
330 
222 


120 
48.2 
29.7 
38.3 
65.1 

148 
41.3 

128 


Run-Off. 


Second-feet 

per  square 

mile. 


8.67 
3.44 
2.12 
2.74 
4.65 
10.21 
2.96 
9.14 


Depth  in 
inches. 


9.88 
8.84 
2.44 
3.16 
5.19 
11.77 
3.29 
1-70 


LITTIiE  UnrER  NEAR  TTVIN  MOUNTAIN,  N.  H. 

This  station  was  established  January  21, 1904,  by  F.  E.  Pressey,  and  discontinued 
September  15, 1905.  It  is  located  at  the  rough  wooden  highway  bridge  about  2  miles 
southwest  of  Twin  Mountain,  and  about  2  miles  above  the  entrance  of  Little  River  into 
the  Ammonoosuc.  The  area  of  thfe  drainage  basin  at  this  point  is  about  11  square  miles. 
This  drainage  basin  is  adjacent  to  that  of  Zealand  River,  previously  described,  and 
practically  all  forest  cover  has  been  removed  from  it.  The  slopes  are  steep,  and  there 
is  no  pondage  or  artificial  storage.  This  station  was  established  in  order  to  obtain 
comparative  data  as  to  the  time  and  duration  of  freshets.  A  few  discharge  measure- 
ments have  been  made  during  1904  and  1905,  but  it  is  not  intended  to  make  any 
estimates  of  discharge  for  this  point. 

The  channel  is  straight  for  about  50  feet  above  and  800  feet  below  the  station.  The 
banks  are  rocky,  low,  and  clean,  and  liable  to  overflow.  The  bed  of  the  stream  is  of 
large  bowlders  and  extremely  rough.    The  current  is  swift  at  all  stages. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  Edward  Lynch,  is  attached 
to  the  floor  on  the  downstream  side  of  the  bridge;  length  of  chain,  12.92  feet  when 
established,  but  changed  to  12.32  feet  August  25,  1905,  owing  to  settling  of  the  gage. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  marked  point  on  the  floor  of 
the  bridge  near  the  zero  of  the  gage  scale;  elevation,  11.42  feet  w^hen  established, 
but  found  to  be  10.73  feet' August  25,  1905.  (2)  A  cross  on  a  bowlder  on  right  bank, 
about  32  feet  from  end  of  gage  box;  elevation,  9.05  feet.  Elevations  refer  to  gage 
datum. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  <X)ntained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pp.  134-136. 

Discharge  meajturenients  of  Little  Rirer  near  Twin  Mountain,  N.  If.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
change. 

May  3a 

T.  W.  Norcross 

Feet. 
28 
24 

Sq.feet. 
32.7 
18.3 

Ftpertec. 

2.20 

.72 

Feet. 
5.80 
4.86 

Sec.-fcei. 
72. 

August  26  & 

do 

13.2 

a  From  bridge. 


b  By  wading;  meter  fastened  to  a  rod. 


OONNECTIOOT   RIVER   DRAINAGE   BASIN. 


133 


Iktily  gage  height^  infetty  of  Little  River  near  Turin  Mountain^  N.  H.^for  1905, 


Day.         Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

6.1 

Aug. 

Sept 

1 
1           ..      ' 

6.75     5.25     5.0 
5.  C5     5. 2       5-  45 

5.0       5.55 
4.8    '  5.5 
4. 8       6. 1 
4.75     5.8 
4.7     I  5.5 

17 

6.25 

6.45 

6.85 

6.05 

6.0 

5.85 

5.6 

5.55 

5.6 

5.6 

6.15 

5.9 

5.75 

5.75 

6.55 

5.8 

5.05 
4.9 

4.85 
4.8 
4.75 
4.7 

4.8 

2 

18 

5.8    ;  5.0 
5.4    '  4.95 
5.2       4.9 
5.2       4,9 
5. 15     4. 8 

3 

5.75 

6.35 

6.S 

6.5 

6.85 

5.45 
5.4 
5.25 
5.85 

fi.4>> 

5.5 
5.85 
5.15 
5.05 
5  0 

19 

4 

•JO 

5 ' 

:l : 

22 

6.                    ' 

4.7 

4.7 

4.95 

4.95 

4.75 

4  7 

5.4 
5.4 

7 

'n 

5.05 

5.0 

5.0 

5.8 

&.55 

5.4 

5.25 

5.15 

• 

4.8 
4.8 
4.8 
4.8 
4.8 
4.7 
4.7 
4.9 
5.35 

8 

-    1       - 
6.45     5.45     5.0 

6.5       5.8       4.9 

0.3    1  5.25     4.0 

24 

4.7     

9 

25 

6.05 

6.06 

6.0 

6.0 

6.15 

6.25 

4.55    

10 

26 

4.4 

5.4 

4.96 

4.9 

5.7 

6.85 

11 

6.3      5.2 
0.25     5.6 

4.9 
4  9 

27 

28 

29 

12 

4.7      

4.75   

4.7     

^•'•^ , 

5.6    ! i 

13 

G.  1       5. 65     4. 9 

14 ' 

6.05     6.6fi 

5.0 
4.9B 

30 

15 

6.1 
6.15 

5.4 

31 

16 

5.8       4.9 

' 

I 

Note.— River  frozen  January  1  to  April  24. 

WHITE  RIA^R  AT  SHABOK,  VT. 

This  BtatioD  was  established  Jaly  30,  1903,  by  H.  K.  Barrows.  It  was  discontinned 
April  7,  1905,  and  no  data  are  available  after  the  year  1904. 

Infomiation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  97,  p  92;  124,  p  186. 
Discharge:  97,  p  92;  124.  p  136. 
Diacharge,  monthly:  124,  p  188. 
Gage  heights:  97,  p  92;  124,  p  137. 
Rating  table:  124,  p  137. 


ASHITEIXyr  KIVBB  AT  WTNCHESTER,  N.  H. 

This  station  was  established  July  10,  1903,  by  H.  K.  Barrows.  Owing  to  probable 
backwater  effect  from  the  dam  at  Ashuelot,  about  2\  miles  below,  and  unsatisfactory 
results,  it  was  discontinued  April  7,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Description:  97,  p  93;  124,  p  188. 
Discharge:  97,  p  93;  124,  p  139. 
Gage  heights:  97,  p  98;  124,  p  180. 
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DEEKFTEIiD  BTTEB  AT  DEEKFIEI^,  MASS. 

Deerfield  River  is  one  of  the  largest  tributaries  of  Connecticut  River,  having  a  total 
drainage  area  of  667  square  miles.  It  rises  in  southern  Vermont  and  joins  Con- 
necticut River  about  1  mile  southeast  of  Greenfield.  It  is  important  as  a  water- 
power  stream,  but  is  not  well  supplied  with  storage  reservoirs  and  is  consequently 
subject  to  considerable  fluctuations  of  flow. 

A  gaging  station  was  established  March  29,  1904,  by  N.  C.  Grover,  at  the  suspen- 
sion highway  bridge,  about  one-fourth  mile  from  the  West  Deerfield  railway  station 
and  about  6  or  7  miles  above  the  mouth  of  the  river.  The  drainage  area  at  this 
point  is  550  square  miles.  About  2  miles  below  the  station  is  an  old  dam,  partially 
destroyed,  which  is  reached  by  back  water  from  Connecticut  River. 

The  channel  is  straight  for  about  600  feet  above  and  1,000  feet  below  the  station. 
The  banks  are  high,  rocky,  and  clean,  and  not  liable  to  overflow.  The  bed  is  clean 
and  permanent,  the  left  half  being  of  gravel  and  the  right  half  of  sand.  There  is 
but  one  channel  at  all  stages.  The  current  is  medium,  becoming  sluggish  at  low 
water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  the 
initial  point  for  soundings  being  the  left  end  of  the  top  chord  of  the  stiffening  truss 
at  the  downstream  side.  Low-water  measurements  are  made  by  wading  at  a  point 
about  one-half  mile  downstream. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  Mrs.  Carrie  I.  WeUman, 
is  attached  to  the  downstream  side  of  the  bridge;  length  of  chain,  32.21  feet  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  Point  on  bottom  chord  of  bridge, 
near  the  zero  of  gage  scale;  elevation,  31.35  feet.  (2)  On  top  of  downstream  founda- 
tion of  bridge  pier  on  the  right  bank;  elevation,  28.92  feet.  (3)  Copper  bolt  set  in 
leilge  on  left  bank,  20  feet  upstream  from  abutment;  elevation,  21.04  feet.  All 
elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pp.  140-141. 

Discharge  Tneasurements  of  Deerfield  River  at  Deerfield^  Mass.y  in  1905. 


Date. 


ApriU 

August  16. , 


Hydrographer. 


T.  W.  Norcrofls. 
....do 


August  16 do., 

August  16 ' do., 

Augustl? I do., 

August  17 ' do.. 

August  17 j do., 

August  81 do. 


Width. 


Fed. 
819 
315 
318 
318 
818 
818 
318 
814 


Area  of 

Mean 

Oage 

Dis- 

section. 

velocity. 

height. 

charge. 

Sq.feet. 

Ft.perKC. 

F^et. 

Stc  feet. 

2,270 

1.68 

3.97 

8,710 

2.040 

.82 

8.29 

1,680 

2,120 

1.08 

8.66 

2,290 

2,140 

1.18 

8.69 

2,&20 

2.130 

1.11 

3.68 

2,3S0 

2,110 

.95 

3.61 

2,000 

2,100 

.88 

3.42 

1.840 

2,020 

.65 

8.12 

1,310 
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DoXiy  gage  height,  in  feet,  of  Deerfield  River  at  Deerfield,  Mom,,  for  1906, 


i>*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

5.66 

4.86 

4.05 

8.96 

4.2 

5.4 

4.4 

8.8 

8.56 

3.8 

5.8 

5.3 

4.5 

4.16 

8.95 

8.65 

8.4 

8.8 

8.15 

8.1 

8.5 

4.2 

8.96 

3.35 

8.2 

8.26 

3.4 

8.8 

8.8 

8.2 

8.1 
8.0 
2.8 
2.8 
2.96 

2.9 

2.85 

2.8 

2.75 

2.75 

2.5 

2.7 

2.7 

2.7 

8.06 

3.2 

8.1 

8.0 

2.65 

2.7 

2.7 

2.6 

2.6 

2.5 

2.5 

2.45 

2.5 

2.5 

2.5 

2.5 

2.45 

2.6 

2.4 

2.6 

2.5 

2.5 

2.6 

2.7 

2.6 

2.6 

2.56 

2.5 

2.5 

2.5 

2.45 

2.4 

2.4 

2.4 

2.8 

2.55 

2.9 

4.8 

8.5 

8.0 

2.8 

2.75 

8.1 

2.85 

2.7 

2.7 

2.6 

2.55 

2.6 

2.5 

2.6 

2.66 

2.65 

2.5 

2.45 

2.4 

2.45 

2.45 

2.45 

2.4 

2.86 

2.8 

2.3 

2.2 

2.4 

2.4 

2.4 

2.85 

2.8 

2.2 

2.3 

2.35 

2.85 

2.35 

2.4 

8.4 

8.5 

8.05 

2.75 

2.56 

2.5 

2.4 

2.85 

2.5 

2.4 

2.4 

2.4- 

2.4 

8.05 

2.9 

2.75 

2.5 

8.5 

3.6 

2.9 

2.65 

2.8 

2.2 

2.45 

2.5 

2.4 

2.4 

2.45 

2.45 

2.4 

2.35 

2.5 

3.15 

2.95 

2.8 

5.5 

5.06 

4.5 

8.66 

3.35 

3.2 

8.1 

3.0 

2.7 

4.1 

3.5 

8.2 

3.0 

2.9 

3.0 

3.9 

4.75 

3.9 

8.7 

8.4 

8.15 

2.95 

2.8 

2.8 

2.75 

2.7 

2.66 

2.6 

2.6 

2.5 

2.5 

2.55 

2.6 

2.5 

2.5 

2.55 

2.56 

2.5 

2.5 

8.25 

8.05 

2.9 

2.85 

2.65 

2.5 

2.55 

2.65 

3.06 

3.4 

2.9 

2,85 

2.8 

2.75 

2.7 

2.6 

2.56 

2.5 

2.45 

2.45 

2.46 

2.6 

2.5 

2.6 

2.5 

2.86 

8.15 

8.0 

2.9 

2.7 

2.6 

2.56 

2.56 

2.5 

2.5 

2.65 

2.7 

2.65 

2.5 

2.45 

2.6 

2.5 

2.6 

2.4 

2.45 

2.5 

2.45 

2.4 

3.05 

4.7 

3.45 

2 

3.25 

8 

6.2 

4 

4.6 

5 

8.65 

6 

3.2 

7 

7.2 

4.5 

8.75 

8.86 

8.85 

4.06 

S.96 

3.1 

8 

3.0 

9  

2.9 

10 

3.0 

11 

3.06 

12 

8.0 

13 

2.9 

14 

2.86 

16 



2.8 

le 

::::;:::::::: 

17 

18 

19 

20 

21 

22 ! 

23 ' 

24 , 

25 ' 

as 

27 

6.6 

6.45 

5.5 

6.9 

6.86 

28 

29 

30 

81 

NoTK.~RlYeT  dear  of  ice  January  7-18,  frozen  January  1-6  and  January  14  to  March  26.    Ice  went 
oat  of  liver  on  night  ol  Mazeh  26.    Blver  froxen  December  16-81. 
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WARE  RIVER  NEAR  WARE,  MASS. 

Ware  River  is  formed  in  the  town  of  Barre  by  the  junction  of  several  email  atreams. 
The  surrounding  country  is  hilly  and  largely  cleared.  The  total  drainage  area  is 
about  162  square  miles  and  is  tributary  to  Chicopee  River,  which  drains  a  lai^  sec- 
tion of  central  Massachusetts  and  is  the  largest  tributary  of  the  Connecticut  in 
respect  of  drainage  area,  its  basin  containing  730  square  miles.  Chicopee  River  is 
formed  at  Three  Rivers  by  the  uifion  in  that  vicinity  of  Ware,  Swift,  and  Quaboag 
rivers;  thence  runs  westward  about  15  miles,  joining  the  Connecticut  at  Chicopee. 
Chicopee  River  and  its  tributaries  are  quite  important  water-power  streams,  and 
expensive  developments  have  been  made  on  them. 

A  gaging  station  was  established  September  15,  1904,  by  H.  K.  Barrows,  at  the 
steel  highway  bridge  about  2  miles  above  the  village  of  Wi^re,  Mass.  The  bridge  has 
a  span  of  about  85  feet 

The  channel  is  curved  for  some  distance  above  and  straight  below  the  bridge. 
The  bed  of  the  stream  is  rocky,  with  some  gravel.  The  banks  are  medium  in  height 
and  overflow  at  very  high  water,  when  there  will  be  two  or  more  channels.  The 
current  is  swift  at  high  stages  and  well  sustained  at  low  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The 
initial  point  for  soundings  is  the  left  abutment  at  the  top. 

A  standard  chain  gage  is  fastened  to  the  floor  timbers  of  the  bridge  on  the 
upstream  side,  toward  the  right  bank;  length  of  chain,  14.10  feet.  The  gage  is  read 
wice  each  day  by  M.  N.  Richards,  the  expense  of  such  readings  being  borne  equally 
by  the  Otis  Company  and  the  George  H.  Gilbert  Manufacturing  Company,  both  of 
Ware.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  On  poet  of  bridge  rail- 
ing at  eastend  of  gage;  elevation,  17.01  feet.  (2)  On  west  abutment  on  downstream 
side  about  18  inches  from  the  corner  near  the  truss;  elevation,  11.48  feet.  (3) 
Southeast  corner  of  abutment  of  railroad  culvert,  about  250  feet  north  of  the  Boston 
and  Maine  Railroad  crossing,  west  of  gage;  elevation,  18.63  feet  All  elevations 
refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pp.  142-143. 

Discharge  measuremenU  of  Ware  River  near  Ware^  3/aw.,  m  1906. 


Date. 


Hydrographer. 


Marah  28  . 
March  28 . 
April  1.... 

April? 

April  13... 

April  29 j do 

May  17 ' do 

July29 ' do 

August  11 1 do 

August  11 1 do 

September? do 

September  26 do 


T.  W.  Norcross. 

....do 

....do 

....do 

....do 


Width. 


Area  of  I     Mean 
section.  '  velocity. 


Feet. 
83 
83 


80 


Sq.  feet. 
4d9 
466 
370 
303 
212 
108 
120 
87 
78 
52 
315 
108 


Ft.  perscc. 
5.66 
5.59 
4.50 
4.09 
3.58 
1.98 
2.27 
1.56 
1.56 
.83 
8.48 
2.08 


Gaffe  Dl»- 

height.     charge. 


FeeL 
6.92 
6.96 
5.75 
5.06 
4.00 
2.74 
2.89 
2.46 
2.87 
1.94 
5.20 
2.7? 


Set,-/eet 

2,560 

2,600 

1.600 

1.240 

756 

214 

272 

136 

122 

43 

1,100 

225 
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Daily  gaffe  hfighlj  in  feet,  of  Ware  River  near  Ware,  Mom.,  for  1906, 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

5.9 

5.1 

4.7 

4.8 

4.0 

4.8 

6.0 

4.6 

4.0 

4.0 

4.06 

4.46 

4.16 

3.9 

8.8 

8.66 

8.4 

3.85 

8.26 

8.46 

8,35 

3.35 

3.1 

8.6 

8.3 

8.8 

8.1 

8.05 

8.0 

2,8 

May. 

June. 

July. 

Aug. 

Sept, 

2.6 

2.3 

8.8 

6.8 

6.65 

6.1 

4.6 

3.8 

4.0 

3.25 

3.2 

3.3 

8.55 

3.1 

8.1 

3.16 

2.7 

8.1 

2.8 

3.0 

3.05 

3.15 

2.86 

2.55 

3.0 

2.85 

2.8 

2.8 

2.8 

2.66 

Oct. 

2.06 

2.76 

2.9 

2.8 

2.9 

2.66 

2.8 

2.1 

2.66 

2.8 

2.6 

2.85 

2.8 

2.8 

2.96 

2.8 

2.76 

2.7 

2.8 

2.85 

8.1 

2.6 

2.9 

2.76 

2.8 

2.7 

2.7 

2.4 

2.86 

2.6 

2.8 

Nov. 

2.7 

2.6, 

2.6* 

2.4 

2.4 

2.8 

2.«> 

2.65 

2.6 

2.7 

2.2 

2.26 

2.7 

2.6 

2.8 

2.66 

2.65 

2.3 

2.15 

2.66 

2.6 

2.76 

2.65 

2.8 

2.85 

2.8 

2,6 

2.7 

2.8 

3.25 

Dec. 

1 

2.9 

2.8 

2.86 

2.9 

2.8 

2.4 

2.25 

2.6 

2.45 

2.5 

2.4 

2.6 

2.8 

2.8 

2.6 

2.95 

2.7 

3.0 

2.7 

2.6 

2.8 

2.45 

2.6 

2.6 

2,8 

2.7 

2.6 

2.4 

2.36 

2.26 

2.4 

2.4 

2.0 

1.66 

2.1 

2.65 

8,15 

2.6 

2.75 

2.6 

2.1 

2.6 

2.9 

2.5 

2.7 

2.6 

2.2 

2.2 

2.15 

2.5 

2.8 

3.2 

3.46 

8.1 

8.0 

2,7 

2.6 

2.6 

X5 

2.6 



2.3 

2,7 

1.96 

2.1 

2.0 

2.4 

1.7 

1.76 

2.26 

2.4 

2.6 

2.3 

2.05 

2.55 

2.5 

2.7 

2.2 

2.6 

2.4 

2.5 

2.65 

1.9 

2.3 

2.4 

2.6 

2.5 

2.6 

2.6 

1.7 

2.3 

2.'*^ 

2,6 

2.75 

2.65 

2.8 

2.7 

2.65 

2.45 

2.6 

2.75 

2.5 

2.2 

2.5 

2.8 

2.7 

2.65 

3.8 

3.5 

8.4 

3.15 

2.4 

2.6 

2.6 

2.7 

2.6 

2.7 

2.5 

2.9 

2.6 

2.95 

2.6 

3.1 

2 - 

2.76 

3 

8,4 

4 

8.8 

4.7 

.5 

4.3 

8.9 

6 

4.0 

3.5 

8 



3.4 

3.7 

an 

10 

2.8 

11 1    6.8 

VI ' 

2.9 

3.15 

« 1 ;:;::;: 

3.1 

14 \ 3.8 

1.5 ' 

4.1 

3.66 

3.36 

8.0 

3.05 

5.25 

5.85 

4.6 

3.96 

8.8 

3.76 

6.65 

7.1 

7.3 

7.06 

6.6 

6.4 

6.1 

2.9 
8.2 

16 j    5.4      

17 ' - 

8.88 
2.6 

ItH   . 

4.06 

19 

3.8 

23 

1 

2.8 

21 

2.8 

•« 

4.86 

8.15 

23 

3.4 

24 

4.2 

3.1 

1 

25 ■ 

8.06 

26 ■ i 

8.1 

27 ' 

3.05 

a 1      ... 

3.1 

29 - 

8.0 

30 

4.4 

8.8 

31 

2.8 

Note. — River  frozen  January  1  to  March  16,  when  Ice  went  out.    During  this  period  the  readings 
were  taken  to  the  top  of  the  ice.    The  thlckneflB  of  the  ice  was  measured,  as  follows: 


Feet. 

Januaiyll 1.2 

January  16,  22 1.7 

JanuarySO 1.8 

February  6, 14 2.1 


Feet 

February  24 1.9 

March  4 2.5 

March  9 1.6 
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Statum  rating  table  for   Ware  River  near  Ware,  Jfa««.,  from  September  16 ,  1904,  to 

December  Sly  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

1 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
,   height. 

j 

Discharge. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

FeeL 

Second-feel. 

1.90 

42 

3.00 

294 

4.10 

718 

5.20 

1,832 

2.00 

56 

3.10 

325 

4.20 

768 

5.40 

1,460 

2.10 

71 

8.20 

357 

4.30 

820 

5.60 

1,590 

2.20 

89 

8.30 

890 

4.40 

873 

5.80 

1,725 

2.  SO 

109 

3.40 

424 

4.50 

927 

6.00 

1.865 

2.40 

181 

3.50 

460 

4.60 

962 

6.20 

2,006 

2.50 

155 

3.60 

498 

4.70 

1,088 

6.40 

2,155 

2.60 

180 

3.70 

538 

4.80 

1,096 

6.60 

2,806 

2.70 

207 

3.80 

580 

4.90 

1,158 

6.80 

2.460 

2.80 

235 

3.90 

624 

5.00 

1,212 

7.00 

2,620 

2.90 

264 

4.00 

670 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  18  discharge 
mea$(urement8  made  during  1904-5.    It  is  well  denned  between  gage  heights  1.9  feet  and  7  feet. 

Estimated  monthly  discharge  of  Ware  River  near  Ware,  Mass.,  for  1904-5. 
[Drainage  area,  162  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1904. 

September  15-30 

October , 

November 

December  1-9 , 

1905. 

March  15-31 

April 

May 

June 

July 

August 

September 

October: 

November 

December 


846 
294 
857 
221 

2,860 

1,796 
294 
442 
207 
460 

2,342 
825 
374 

1,088 


109 
80 
56 
71 

294 

235 
99 
16 
20 
89 

109 
68 
80 

180 


293 
192 
182 
172 

1,867 
650 
177 
.  WO 
121 
214 
513 
207 
188 
377 


1.81 
1.19 
1.12 
1.06 

8.44 
4.01 
1.09 
1.11 
.747 
1.32 
3.17 
1.28 
1.16 
2.33 


1.08 
1.87 
1.25 
.356 

5.84 
4.47 
1.26 
1.24 
.861 
1.52 
8.54 
1.48 
1.29 
2.69 


I 


NoTK.— River  frozen  December  10-31, 1904;  January  1  to  March  15, 1906. 
August  26. 1905. 


Dischai^e  interpolated 
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WARE  RIVER  AT  GIUBERTVILLE,  MASS. 

Records  of  flow  of  Ware  River  have  been  kept  at  the  lower  mill  throuj^h  the 
conrtesy  and  assistance  of  the  George  H.  Gilbert  Manufacturing  Company,  at  Gilbert- 
ville,  since  September  22,  1904.  The  drainage  area  at  this  point  is  160  m^uare  miles. 
The  lower  dam  is  101.5  feet  long,  with  a  fairly  even  crest.  The  greater  part  of  the 
time,  however,  all  of  the  water  at  this  point  is  used  through  the  wheels,  and  the 
record  is  kept  largely  by  means  of  the  record  of  wheel  openings.  Thene  wheels  have 
been  rated  at  Holyoke,  and,  in  addition  to  this,  current-meter  gagings  are  made  from 
time  to  time  as  a  check  on  the  flow.  The  average  head  on  wheels  is  al)out  19.5  feet. 
.  Records  of  flow  at  this  point  during  1904-5  are  withheld,  awaiting  confirmation  of  data. 

QUABOAG  RIVER  AT  W^EST  TVARREN,  MASS. 

Quaboag  River  is  about  25  miles  in  length,  and  has  a  drainage  area  of  213  square 
miles.  It  is  an  especially  valuable  stream  as  regards  water  power,  on  account  of  its 
well-sustained  flow  and  absence  of  effect  from  freshets.  There  is  still  a  lar^  amount 
of  power  below  West  Warren  which  is  not  developed. 

A  station  for  securing  a  record  of  flow  of  Quaboag  River  has  been  maintained 
by  the  United  States  Geological  Survey  at  West  Warren  at  the  dam  of  J.  T.  F. 
MacDonnell,  of  Holyoke,  since  October  22,  1904.  The  drainage  area  at  this  point  is 
144  square  miles.  The  dam  is  a  timber  crib,  102.7  feet  long,  between  vertical  abut- 
ments, and  affords  a  fall  of  about  13  feet.  This  dam  is  leased  by  the  Composite 
Tieather  Company,  but  no  power  is  used  at  the  present  time,  so  that  the  whole  flow 
is  over  the  dam. 

A  plain  staff  gage  is  placed  near  the  canal  head-gates  at  the  dam,  on  the  left  side. 
Elevation  50  of  this  gage  corresponds  to  the  level  of  the  cre&t  of  the  dam.  This  gage 
Ls  read  once  a  day  by  Amory  Grossman. 

}fean  daUy  discharge,  in  second-feet,  of  Qaaboag  River  at  West   Warren,  Mass.,  from 

July  to  October,  1903. (^ 


Day. 

July. 

ft  218 
233 
207 
192 

M74 

Aug. 

Sep. 

Oct. 

i     Day. 

July. 

Aug. 

Sept. 

Oct. 

1 

127 
129 
ISO 
115 
239 
241 
•  224 
196 
191 
J»214 

116 
124 
M81 
678 
112 
121 
118 
116 
114 
117 
123 
116 
106 
112 
127 
161 

6  52 
81 
78 
105 
90 
82 
96 
99 
144 
145 
140 
158 
148 
118 
108 
102 

17 

233 
206 
178 
164 
151 
125 
133 
123 
115 
110 
129 
6158 

161 

2 

18 

202 

s 

19 

4 

20 

6158 
219 
225 
228 
209 
182 
172 
160 
150 
145 
136 
150 

6109 
111 
106 
101 
120 
113 
116 
119 
136 
146 
136 

5 

21 

6 

22 

7.       .   .  .1 

23 

,::\ ;::::r:::;: 

24 

9 

26 

26 

10 

128 
170 
270 
217 
211 
M«7 

Il- 

27  

ia    

28 

IS 

29 

14 

30 

1& 

31 

HJ 

a  From  aotomatic  fl:a«:e  records  kept  by  MaaBachusetts  State  Board  of  Health. 
b  Avenge  of  lev  t£an  24  hourly  readings. 
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EeHmated  monthly  discharge  of  Quahoag  River  at  West  Warren^  Mass.)  for  1904  and  1906. 
[Drainage  area,  144  square  miles.] 


Month. 


1904. 

October  25-31 

November 

December 

1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum 


182 
182 
229 

605 
161 
1,206 
931 
229 
106 
106 

72 
476 
106 

89 
306 


1,206 


Minimum. 


106 
30 
10 

123 
89 
106 
226 
106 
55 
20 
30 
72 
72 
55 


Mean. 


158 
82 
76 

267 
120 
525 
556 
148 
88 
59 
60 
104 
90 


Run-off. 


Second-feet  i  rLc»r.#»»  «*« 


1.06  I 
.569  ' 
.528  i 

1.85 
.833 

8.65 

3.86 

1.03 
.611 
.410 
.347 

1.42 
.625 
.576 

1.30 


1.: 


0.276 
.«35 
.609 

2.13 
.867 

4.21 

4.81 

1.19 
.682 
.473 
.400 

1.58 
.721 
.643 

1.50 


18.71 


NoTB.— Estimates  are  based  on  one  gage  reading  per  day,  taken  at  about  6.16  a.  m.  (before  mill 
upstream  starts  up)  on  week  days,  and  on  Sundays  at  about  4  p.  m. 


SWIFT  RIVER  AT  W^EST  WARE,  MASS. 

Swift  River  is  about  30  miles  long  and  has  a  total  drainage  area  of  218  square  miles. 
It  drains  a  hilly  country  very  similar  to  that  of  Ware  River,  but  perhaps  more  thickly 
wooded.  There  is  enough  storage  on  this  river  to  make  the  flow  well  sustained  dur- 
ing the  dry  period. 

Records  of  flow  of  Swift  River  have  been  kept  at  the  mill  of  the  West  Ware  Paper 
Company,  through  the  courtesy  of  Dwight  Holland,  manager,  since  October  21, 1904. 
The  drainage  area  at  this  point  is  188  square  miles.  The  dam  at  West  Ware  is  a  tim- 
ber crib,  and  has  a  total  length  of  150  feet  between  vertical  abutments,  with  a  fairly 
good  crest.  A  considerable  portion  of  the  time  all  of  the  water  is  used  at  thiis  point 
through  the  wheels,  and  the  record  is  kept  largely  by  means* of  them.  One  of  the 
wheels  has  been  rated  at  Holyoke,  and  additional  current-meter  measurements  are 
made  to  serve  as  a  check  on  the  computations.  The  average  head  on  the  wheels  is 
about  11  feet. 

April  14,  1905,  this  mill  was  totally  destroyed  by  fire,  so  that  records  here  have 
been  interrupted. 

WESTFIELD  RIVER  AT  RUSSELI.,  MASS. 

The  main  branch  of  Westfield  River  rises  in  the  northeastern  part  of  Berkshire 
County,  entering  Connecticut  River  at  Springfield,  with  a  total  length  of  about  55 
miles.  Its  principal  tributaries  are  West  Branch  and  Middle  Branch,  respectively; 
the  length  of  West  Branch  from  the  mouth  is  22  miles  and  that  of  Middle  Branch 
24  miles.  The  country  in  this  drainage  basin  is  very  hilly  and  even  mountainous  at 
its  headwaters.  Slopes  are  steep  and  rocky.  There  is  little  storage,  and  conse- 
quently rapid  fluctuations  in  the  flow. 
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A  gaging  station  was  established  April  1,  1904,  by  N.  G.  Grover.  It  is  located  at 
the  steel  highway  bridge  near  the  railway  station  at  Russell,  Mass.  This  bridge  has 
two  spans,  which  are  about  250  feet  long.  The  drainage  area  at  this  point  is  331 
square  miles. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  The  bed  of 
the  stream  is  of  gravel  and  small  bowlders,  very  rough  but  permanent.  Both  banks 
are  high,  rocky,  and  clean,  and  not  subject  to  overflow.  There  are  two  channels  at 
all  stages;  the  current  is  swift  at  all  times. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  sound- 
ings ia  the  face  of  the  left  abutment,  on  the  downstream  side,  at  the  top. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  B.  A.  Silliman,  is  attached 
to  the  upstream  side  of  the  bridge  near  the  center  of  the  left  span;  length  of  chain, 
23.98  feet.  The  gage  is  referred  to  bench  marks  as  follows:  ( 1 )  Top  of  plank  floor  near 
the  zero  of  gage  scale;  elevation,  22.89  feet.  (2)  Upstream  inner  corner  of  left  abut- 
ment near  post;  elevation,  22.31  feet.  (3)  Upstream  inner  comer  of  right  abutment 
near  post;  elevation,  24.76  feet.    All  elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  dischai^e  data  are  contained  in 
Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  124,  pages  145-146. 

IH9charge  measurements  of  Westfield  River  at  Russetty  Mass.,  in  1905. 


Date. 


Hydrographer. 


April5 T.  W.  Norcrow 

April  15 do 

April  25 [ do 

May  19 ' do. 

July  15a Barrows  and  Norcross 


a  By  wading  one-half  mUe  above  gage. 
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Daily  gage  heighty  infeety  of  Wegtfield  River,  at  Russell,  Mass.,  for  1906, 


Day. 


Mar.       Apr.       May. 


1 

'■ 1 

2 

3 

1 
4 ' 

5 1 

6 

7         1 

8     

9::::::;;:::. 1 

10 

11 

12 



13 

14 



15 

16 

17 

18 L. 

19 

4.0 

20 

8.26 

21 

2.26 

22 

?1 

23 

2.0 

24 

1.8 

25 

3.1 

26 

3.6 

27 

4.4 

28  

3.95 

29 

4.1 

30 

4.45 

31 

4.5 

2.9 

2.3 

2.25 

2.85 

4.8 

2.7 

2.3 

2.2 

2.3 

2.9 

3.a5 

2.8 

2.15 

2.1 

1.9 

1.8 

1.65 

1.6 

1.65 

1.8 

1.75 

1.5 

1.4 

1.86 

1.3 

1.3 

1.36 

1.3 

1.8 


I 


1.3 

1.26 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.05 

1.1 

1.0 

1.1 

1.1 

1.15 

1.25 

1.45 

1.4 

1.8 

1.2 

1.1 

1.0 

1.0 

1.0 

.95 

.9 

.9 

.9 

.85 

.8 

.85 

.8 


June. 

July. 

Aug. 

0.8 

0.8 

1.8 

.8 

.75 

1.0 

.85 

.7 

.9 

.8 

.7 

.8 

.8 

.6 

.8 

.85 

.7 

.6 

Sept. 


Oct. 


Nov. 


Dec. 


1.1    I 
1.06  ! 


.85 


.9 
.8 
,75 
.7 
.95 
.95 
1.86 
1.65 
1.15 
.95 
.9 
1.0 
.9 
.8 
-    .8 


.85  ' 
•»    I 


.7 

.7 

.95 

1.1 

.8 

1.05 

.8 

.9 

.6 

.9 

.6 

1.4 

.6 

1.5 

.6 

1.1 

.6 

.9 

.7 

.8 

.6 

.8 

.6 

.86 

.6 

.8 

.6 

.86 

.55 

.8 

.7 

1.0 

.65 

.85 

.6 

.86 

.6 

.9 

2.2 

.9 

1.85 

1.3 

1.2 

1.0 

4.4 

6.5 

3.05 

2.0 

1.55 

1.4 

1.2 

1.1 

1.1 

2.8 

2.a'> 

1.55 

1.35 

1.3 

1.3 

1.4 

1.75 

1.4 

1.6 

1.4 

1.2 

1.1 

1.1 

1.0 

.9 

.95 


I 


0.85 

.9 

.9 
1.0 

.96 

.9 

.8 

.85 

.8 

.8 

.8 
1.9 
1.5 
1.2 
1.1 
1.1 
1.0 

.95 
1.1 
1.8 
1.7 
1.8 
1.2 
1.1 
1.0 
1.0 
1.0 
1.0 

.95 
1.0 

.95 


0.95  < 
1.0 
.95    . 
I.a5  I. 
1.1 

1.1     I. 
1.65  I 


1.5 
1.3 


1.4 
1.26 
1.1 
1.1 
1.05 
1.0 
1.0 
.9 
1.0 
l.a5 
1.0 
1.0 
1.4 
1.4 
1.4 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.3 
2.96 


1.5 

1.66 

1.4 

1.4 

1.6 

1.9 

1.3 

1.1 

1.05 

1.25 


I 


Note.— River  frozen  January  1  to  March  18  and  December  17-81.    River  clear  of  lee  March  20. 
WESTFIELD  LITTLE  RIVER  NEAR  BLANDFORD,  MASS. 

Westfield  Little  River  is  formed  by  the  union  of  Peebles  and  Borden  brooks  in  the 
.  southern  part  of  the  town  of  Blandford.  The  headwaters  of  Peebles  Brook  are  in 
North  Blandford,  at  an  elevation  of  about  1,400  feet,  while  at  its  junction  with  Bor- 
den Brook  it  has  an  elevation  of  about  850  feet,  a  fall  of  550  feet  in  a  distance  of 
about  8  miles.  Below  Borden  Brook  the  fall  is  also  very  rapid,  reaching  an  elevation 
of  200  feet  in  the  vicinity  of  West  Parish,  a  distance  of  6  miles  from  Borden  Brook. 
The  drainage  area  at  the  junction  of  Peebles  and  Borden  brooks  is  about  43  square 
miles;  at  the  mouth  of  the  river,  83.6  miles.  The  slopes  are  very  steep,  and  in 
places  precipitous.  The  greater  part  of  the  basin  above  West  Parish  is  in  forest 
It  is  expected  that  Westfield  Little  River  will  be  used  as  the  municipal  water  supply 
for  the  city  of  Springfield,  for  which  a  dam  and  reservoir  are  being  planned  in  the 
vicinity  of  Cobble  Mountain. 

A  gaging  station  was  established  July  13,  1905,  by  H.  K.  Barrows,  at  Cobble 
Mountain,  near  Blandford,  Mass.  It  is  located  a  short  distance  below  Borden  Brook, 
and  is  maintained  in  cooperation  with  the  water  board  of  the  city  of  Springfield, 
through  their  engineer,  E.  E.  Lochridge. 

The  channel  is  straight  for  100  feet  above  and  200  feet  below  the  station.  The  bed 
is  very  rough  and  rocky,  though  it  has  been  improved  somewhat  by  the  aid  of  dyna- 
mite.   The  left  bank  is  high  and  steep,  but  the  right  bank  is  liable  to  overflow  in 
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extreme  high  water.  The  channel  is  fairly  permanent,  hut  in  extreme  freshets  is 
liahle  to  change,  this  having  occurred  during  the  present  season,  as  noted  in  connec- 
tion with  the  list  of  discharge  measurements.  The  current  is  swift  at  high  and 
medium  at  low  stages.    The  flow  is  free  and  very  little  affected  by  artificial  conditions. 

Discharge  measurements  at  medium  and  high  stages  are  made  from  a  car  suspended 
from  a  cable  of  140-foot  span.  The  initial  point  for  soundings  is  a  6-inch  maple  tree 
on  the  left  bank  in  the  line  of  the  cable.  All  low-water  measurements  are  made  by 
wading  at  various  sections. 

A  staff  gage  is  bolted  to  a  large  rock  on  the  left  bank  of  the  river.  A  standard 
chain  gage  is  also  attached  to  a  tree  on  the  left  bank  a  short  distance  above  the  staff 
gage.  The  length  of  the  chain  is  11.43  feet.  Gage  readings  are  made  twice  each  day 
by  S.  H.  Bodurtha.  Both  gages  have  the  same  datum,  and  are  referred  to  bench 
marks  afi  follows:  (1)  Circular  chisel  draft  in  highest  point  of  stone  to  which  the 
staff  gage  is  attached;  elevation,  5.00  feet.  (2)  Chiseled  T  near  the  gage  on  the  same 
stone,  for  measurement  to  water  surface;  elevation,  3.51  feet  (3)  Center  of  head 
of  nail  in  largest  tree  on  right  bank  opposite  the  gage;  elevation,  8.55  feet.  All 
elevations  refer  to  datum  of  the  gage. 

Discharge  meaturemerUs  of  Wetifield  Little  River  near  Blandford,  Mass.y  in  1906, 


Date. 


Hydrographer. 


'  Width. 


July  14  a '  Banopws  and  Norcross . . , 

August  10  a I  NorcrcMS  and  Lockridge. 

September  8  a..; do 

September  27 a.   T.  W.  Norcrow , 

September  28  a. do 

October  13  »....! do 


October  14  b... 
November  9  *. 


.do. 


NorcrofiB  and  Lockridge . 


Feet. 
S4 
82 
46 


Area  of  ! 
section.  ' 


.feet.  . 

44! 
61  ! 
78  I 

53  I 
77 

VI  I 
59  I 


Mean 
velocity. 

Ga«e 
height. 

H.per.9ec. 

Feet. 

0.78 

2.82 

.47 

2.30 

1.12 

2.96 

.49 

2.40 

.48 

2.39 

1.10 

2.94 

.88 

2.76 

.68 

2.67 

Dis- 
charge. 


Sec-feet. 
82.4 
28.8 
82. 
26.5 
25.7 
85. 
59. 
40.1 


a  By  wading;  meter  on  a  rod.  bFrom  cable  car. 

Note.— The  measurement  of  July  14  is  not  comparable  with  the  measurements  which  follow,  on 
account  of  changed  conditions  of  bed  of  river,  caused  by  freshet  of  July  30. 


Daily  gage  height, 

in  feet,  of  WeOfield  Little  Biver  near  Blandfs>rdy  Mom,,  for  1906, 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

Day. 

July. 

1.98 

1.92 

2.25 

2.26 

2.13 

2.0 

1.94 

1.9 

1.98 

1.88 

1.86 

1.84 

1.9 

7.75 

4.8 

Aug. 

Sept. 

2.8 

3.0 

3.01 

2.9 

2.98 

2.84 

2.68 

2.58 

2.62 

2.44 

2.44 

2.42 

2.36 

2.36 

Oct. 

2.5 

2.48 

2.46 

3.2 

2.95 

2.78 

2.69 

2.6 

2.6 

2.53 

2.46 

2.43 

2.4 

2.4 

2.87 

Nov. 

Dec. 

1 

8.5 

3.05 

2.84 

2.68 

2.46 

2.82 

2.46 

2.41 

2.4 

2.3 

2.88 

2.86 

2.24 

2.14 

2.44 

2.95 

2.47 

2.5 

4.08 

5.25 

4.85 

8.6 

8.25 

8.0 

2.84 

2.68 

2.6 

8.66 

3.65 

8.3 

2.96 

2.82 

2.82 

2.82 

2.58 

2.46 

2.80 

2.34 

2.8 

2.28 

2.28 

2.26 

2.24 

8.46 

2.98 

2.76 

2.6 

2.61 

2.88 
2.38 
2.35 
2.75 
2.58 
2.68 
2.78 
2.68 
2.59 
2.55 
2.48 
2.46 
2.44 
2.44 
a2.52 
02.49 

3.28 
08.3 
4.18 
3.88 
a3.4 
3.3 
3.15 
3.0 
2.96 
3.0 
a3.1 
a3.1 
08.1 
03.0 
02.9 
2.9 

17 

2.8 

2.53 

2.84 

2.26 

2.19 

2.16 

2.1 

2.08 

2.8 

2.58 

2.42 

2.87 

2.49 

2.68 

2.67 

2.47 
2.46 
2.4 
02.5 
02.6 
02.6 
a2.6 
2.5 
2.5 
2.48 
2.48 
3.82 
3.62 
8.88 

o2.9 

2        1 

18 

08.0 

3.            • 

19 

03.0 

4 , 

20 

03.0 

5 

21 

&4.0 

6                         

22 

3.46 

7            

28 

3.3 

8 ! 

24 

8.18 

9 i 

25 

3.0 

10 : 

26 

8.0 

11             

27 

2.9 

12 ' 

28 

2.9 

13 

^68 
2.87 
2.26 
2.06 

29 

8.86 

14 

80 

8.48 

15. 

31 

3.05 

16 

1 

o  Anchor  ice  in  river. 
NoTE.~^age  heights  during  freshet  of  July 
at  8.30  a.  m.,  as  determined  afterwards  with  a 
to  dlacliaige  changed  by  this  flood. 


bRiver  clear  of  ice. 
30  estimated.    Crest  of  flood  was  at 
level,  using  marks  on  trees.    Relai 


„    height,  8  feet 
•n  of  gage  heights 
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SALMON  RIVER  AT  LEESTTLLE,  CONN. 

This  station  was  established  March  28,  1905,  by  H.  K.  Barrows.  It  is  located  at 
the  plant  of  the  East  Haddam  Electric  Light  Company  at  Leesville,  a  short  distance 
above  the  bridge  on  the  highway  leading  from  Leesville  to  Easthampton.  The 
drainage  area  at  this  point  is  115  square  miles.  The  station  is  maintained  through 
the  cooperation  of  Messrs.  Ransom  &  Hoadley,  of  Providence,  R.  I.,  who  are  expect- 
ing to  build  at  this  point  a  dam  about  72  feet  in  height  for  developing  light  and 
power,  which  will  probably  be  used  in  Hartford. 

The  channel  is  curve<i  more  or  less  above  and  below  the  station.  The  bed  is  rather 
rough  and  rocky;  banks  in  the  vicinity  of  the  gage  are  high  and  steep,  but  a  short 
distance  below  the  bridge  they  become  of  medium  height.  The  current  is  good  at 
the  places  used  for  measurement  by  wading,  but  is  apt  to  be  small  and  poorly  dis- 
tributed in  the  vicinity  of  the  bridge  during  ordinary  stages.  This  station  may  be 
influenced  for  a  time  during  the  spring  by  backwater  effect  from  Connecticut  River, 
into  which  it  flows  about  5  miles  below  this  point.  The  effect  of  the  tide  is  experi- 
enced nearly  up  to  the  highway  bridge,  but  it  is  believed  that  gage  readings  are  not 
affected  by  it.  During  the  low- water  season  no  water  is  allowed  to  flow  by  the  dam 
during  the  daytime,  consequently  it  has  been  necessary  to  get  a  number  of  gage 
readings,  most  of  which  were  in  the  night,  to  determine  the  mean  flow  for  the  day. 

Discharge  measurements  at  ordinary  and  low  stages  are  made  by  wading  at  various 
sections  in  the  vicinity.  At  high  water  they  are  made  from  the  bridge,  where  there 
is  a  clear  span  of  about  100  feet. 

A  vertical  staff  gage  is  fastened  to  the  side  wall  of  the  tailrace  near  its  entrance  into 
the  river.  An  additional  staff  gage  is  fastened  to  the  foundation  wall  of  the  electric- 
light  station  for  high- water  observations.  Gage  readings  are  taken  by  E.  W.  Crocker, 
superintendent  of  the  electric-light  plant.  The  two  gages  are  referred  to  bench 
marks,  as  follows:  (1)  Circular  chisel  draft  on  stone  near  staff  gage  in  tailrace;  eleva- 
tion, 2. 98  feet.  (2)  Circular  chisel  draft  on  bowlder,  36  feet  south  and  8  feet  w^est 
of  southeast  comer  of  electric-light  station;  elevation,  4.51  feet.  (3)  Chiseled  croes 
on  ledge  20  feet  east  and  5  feet  north  of  southeast  comer  of  old  power-house  foundar 
tion;  elevation,  9.27  feet.    All  elevations  are  above  datum  of  the  gage. 

Discharge  measurements  of  Salmon  River  at  Leesville,  Conn, ,  in  1906, 


Date. 


April  28a 

May  16a 

May  26a 

December  5  «> . 


Hydrogrrapher. 


Barrows  and  Norcross  . 

T.  W.  Norcross 

do 

do 


Width. 


Area  of 
section. 


Fcei. 
120 
122 
98 
102  : 


Sq.ft. 
112 
121 
82 
400 


Mean 
velocity. 


Gage     I      Dis- 
height.     charge. 


Ft.  per  tec. 

/Vrt. 

1.48 

1.34 

1.46 

1.38 

.89 

.70 

.82 

1.97 

Secjl. 

166 

177 

73 

330 


a  By  wading;  meter  on  a  rod. 

b  From  downstream  side  of  highway  bridge;  about  one-eighth  of  discharge  is  estimated. 
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HOUSATONIC  RIVER  DRAINAGE  BASIN. 
DESCRIPl'ION  OF  BA8IX. 

Hoosatonic  River  lias  its  source  in  Berkshire  County,  Mass.  It  flows  southward 
ai*roBB  Massacthusetts  and  the  west  end  of  Connecticut,  entering  Long  Island  Sound. 
It8  course  is  nearly  parallel  to  the  eastern  Iwundary  of  New  York  State,  and  it 
receives  the  drainage  from  Tenmile  River  in  New  York. 

Tenmile  River  drains  an  area  of  diversifled  topography,  including  broad  flats  and 
marshes  in  the  basin  of  Swamp  River  and  extensive  areas  under  cultivation  and 
sparsely  timbered  hills  in  the  region  of  the  Chestnut  Range.  The  drainage  area  lies 
chiefly  in  New  York  State,  the  stream  crossing  the  line  into  Connecticut  one-half 
mile  above  the  junction  with  the  Housatonic. 

HOUSATONIC   RIVER  AT  GAYL.ORD8VIL.LE,  CONN. 

This  station  was  estabUshed  October  24,  1900,  by  E.  G.  Paul.  It  is  located  at  the 
covered  wooden  highway  bridge  at  Gaylordsville,  2  miles  below  the  mouth  of  Ten- 
mile  River. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  measuring  section, 
and  there  is  suflScient  velocity  at  all  stages  to  permit  of  accurate  measurement.  At 
high  water  the  current  is  swift  and  rough.  Both  banks  are  subject  to  overflow  only 
during  extreme  freshets;  both  have  a  sparse  growth  of  trees  and  brush.  The  bed  of 
the  stream  is  composed  of  gravel  and  cobblestones,  free  from  vegetation,  and  not 
subject  to  change. 

On  account  of  the  poor  cross  section  of  the  bridge  discharge  measurements  are 
made  by  means  of  a  cable  and  car  1}  miles  below.  The  cable  has  a  span  of  200  feet. 
The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire  at  the  sycamore  tree 
which  supports  the  cable  on  the  left  bank. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  G.  H.  Monroe,  is  fastened 
to  the  woodwork  of  the  inside  of  the  bridge;  length  of  chain,  30.45  feet.  No  bench 
marks  have  been  established.  The  center  of  the  gage  pulley  is  29.35  feet  above  gage 
datum. 

Iniormation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply 
Papers  of  the  United  States  (leological  Survey: 

DeaicripCion:  47,  pp  36-36;  65,  pp  87-«8;  82,  p  121;  97,  p  94;  124,  p  147. 

Di£ChaiKe:  47,  p  36;  65,  p  88;  82,  p  122;  97,  p  95;  124,  p  148.    ' 

I>iBchargc.  daily:  97,  pp  98-101;  124,  p  161. 

Dischatj^e.  low-water:  65,  pp  89-90. 

BiwhaxKe,  monthly:  75,  p  24;  97,  pp  102-103;  124.  p  152. 

G«ge  heights:  47,  p  36;  65,  p  89;  82,  p  1*22;  97,  p  «J6;  124,  p  149. 

HydrosrraphH:  75,  p  24. 

Rating  tables:  6.5.  p  318;  97,  p  97;  124,  p  160. 

IBR  165-*06 10 
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Daily  gage  height j  in  feet j  of  Hoiisatonic  River  at  GaylordmUe.,  Conn.  ^  for  1906: 


Day. 


10.... 
11.... 
12.... 
13.... 
14.... 
15.... 
16.... 
17.... 
18.... 
19.... 
20.... 
21.... 
22.... 
23.... 
24.... 
25.... 
26.... 
27.... 
28.... 
29. . . . 
30.... 
31.... 


Jan.     Feb.     Mar.  i  Apr.     May.    June.    July. 


4.2 

4.8 

4.45 

4.5 

4.4 

4.4 

8.4 

8.0 

6.65 

6.5 

6.25 

6.1 

6.4 

5.65 

5.45 

5.4 

5.2 

5.1 

.5.05 

5.1 

5.1 

5.1 

5.0 

4.65 

4.6 

4,6 

4.6 

4.5 

4.7 

4.6 

4.5 


L 


4.4 

4.45 

4.5 

4.4 

4.45 

4.4 

4.4 

4.5 

4.3 

4.3 

4.4 

4.4 

4.25 

4,2 

4.35 

4.4 

4.3 

4.2 

4.2 

4.1 

4.1 

4.15 

4.0 

4.0 

4.1 

4.2 

4.2 

4.2 


4.2 

4.3     ! 

4.25 

4.2 

4.1 

4.1 

4.15 

4. 15  I 

I 
4.3 

4.7 

5.65 

5.3 

5.1 

5.0 

4.95 

4.7 

4.8 

4.75 

6.6 

7.3 

6.65 

6.6 

6.55 

6.65 

8.15 

8.1 

9.1 

9.a5 

8.8 

8.8 

8.65 


8.4 

7.95 

7.7 

7.0 

6.8 

7.3 

7.15 

6.8 

6.75 

6.6 

6.55 

6.65 

6.55 

6.2 

5.75 

5.8 

5.8 

5.15 

5.45 

5.35 

5.5 

6.55 

5.3 

5.1 

5.1 

5.05 

5.0 

6.0 

5.0 

4.8 


I 


4.8 

4..8 

4.8 

4.76 

4.65 

4.5 

4.4 

4.46 

4.« 

4.3 

4.45 

4.4 

4.55 

4.16 

4.45 

4.46 

4.5 

4.65 

4.55 

4.5 

4.3 

3.85 

4.25 

4.25 

4.0 

4.05 

4.0 

4.1 

3.85 

3.8 

4.0 


4.0 

3.65 

3.9 

3.9 

3.7 

3.75 

4.85 

4.2 

4.1 

4.2 

4.05 

4.0 

4.05 

4.2 

4.05 

3.96 

4.0 

3.55 

8.4 

8.45 

3.8 

3.95 

4.15 

4.8 

3.5 

4.0 

4.0 

3.7- 

3.5 

3.6 


3.4 

3.4 

3.55 

8.4 

3.85 

8.2 

3.3 

3.4 

3.25 

8.25 

3.25 

3.85 

3.85 

8.3 

3.45 

3.7 

3.6 

3.45 

3.26 

3.25  I 

8.3  I 
3.25  I 
3.15 

3.4  i 

3.4  I 
3.25  I 

8.5  ' 
3.35  : 
8.15  I 
3.35  I 
4.05 


Aug.  I  Sept. 


I 


4.65 

4.4 

4.2 

3.95 

8.S 

3.45 

3.5 

3.5 

3.45 

8.65 

3.7 

3.8 

8.75 

3.5 

3.6 

3.9 

4.1 

3.9 

3.9 

3.8 

3.75 

3.6 

3.85 

8.55 

4.1 

4.0 

3.7 

8.8 

3.6 

8.f>5 

4.3 


4.0 

8.8 

4.8 

6.35 

6.85 

6.35 

5.7 

b.H 

6.0! 

4.7 

4.6 

5.0 

5.1 

5.2 

5.1 

5.15 

4.7 

4.55 

4.8 

4.95 

4.95 

5.0 

4.8 

4.55 

4.4 

4.3 

4.2 

4.25 

4.15 

4.0 


Oct.  I  Nov. 


5.45 

4.1 

4.4 

6.05 

4.0 

4.8 

4.7 

8.95 

4.85 

4.6 

3.9 

4.3 

5.0 

4.4 

4.2 

5.1 

4.7 

4.1 

5.2 

4.5 

4.05 

5.1 

4.4 

4.0 

4.a5 

4.0 

4.1 

4.3 

4.15 

4.15 

4.2 

4.1 

4.0 

i.9i 

3.9 

4.4 

4.7 

4.5 

4.4 

4.8    I 

4.1    ' 

4.15  1 

4.15 

4.3 

4.5 

4.65  I 

4.4    ' 

4.1 

4.3    • 

4.3     I 

4.25 

4.2 

4.25 

4.35 

4.4 


4.  as 

4.0 

3.95 

4.0 

4.0 

4.2 

4.2 

4.4 

4.8 

4.8J 

4.3 

4.2 

4.1 

4.0J 

4.0 

3.6 

4.0 

4.0 

3.9.^ 

3.8 

3.8 

3. 75 

3.7 

3.9 

4.0 

3.7 

8.75 

8.85 

4.3 

5.0 


DCH'. 

5.05 

.=>.0 

5.  .S5 

6.5 

t>.  3 

.1.65 

5.  45 

5.1 

5. 15 

5.2 

5.2 

4.8 

1.  «.»5 

4.75 

4,6 

4.6 

4.2 

4.yy 

4.  1 

4..=> 

4.K5 

5. 5 

.x5 

.5.15 

4.95 

4.7 

1.7 

4.7 

4.9 

4.S 


Note.— January  1,  ice  1  foot  thick  along  edges.  January  7,  ice  wont  out.  January  7-25.  river  open. 
January  26,  observer  notes  river  open  at  gage,  but  frozen  across  5  inches  thlclc  about  35  rods  Ih'Iow  the 
jrage.  Ice  along  banks  a»x>ve  gage;  no  anchor  ice.  This  condition  held  nearly  constant  with  slight 
increase  of  ice  along  banks  until  March  11,  when  ice  began  to  melt.    River  clear  March  18. 


HOU8ATONIC   RIVEB   DRAINAGE   BASIN. 


147 


i^ation  rrUing  table  for  JToumtonic  River  at  GaylordsciUe^  Conn.,  from  October  2Sy  1900, 

to  December  31,  1905, 


Gage 
height 


Ff<L 
2.60 

2.  GO 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 

3.  .10 
3.10 
3..T0 
3.ei0 
3.70 
3.  TO 
3.90 
•i.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Discharge. 


Gage 
height. 


7M 

822 

890 

986 

1,082 

1,178 

1,274 

1,870 


5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.  SO 


Discharge. 


Second-feet. 

Feet. 

120 

4.60 

157 

4.70 

198 

4.80 

230 

4.90 

266 

5.00 

303 

5.10 

352 

5.20 

402 

5.80 

451 

5.40 

601 

5.60 

650 

5.60 

618 

5.70 

686 

5.80 

Second-fed. 
1,506 
1,642 
1,778 
1,914 
2,050 
2,216 
2,382 
2,548 
2,714 
2,880 
3,076 
8,272 
3,468 
3,664 
3.860 
4,080 
4,300 
4,520 
4,740 
4,960 


Gage 
leignt. 


heig] 


Fi^et. 
6.60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 
7.40 
7.60 
7.60 
7.70 
7.80 
7.90 
8.00 
8.10 
8.20 
8.30 
8.40 
8.50 


Disehaige. 

Second-feet. 
5,204 
5,448 
5,692 
5,986 
6,180 
6,440 
6,700 
6,960 
7,220 
7,480 
7,744 
8,008 
8,272 
8,536 
8,800 
9,070 
9,340 
9,610 
9,880 
10,150 


height. 

Discharge 

Feet. 

Second-feet. 

8.60 

10,480 

8.70 

10,700 

8.80 

10,980 

8.90 

11,250 

9.00 

11,580 

9.10 

11,800 

9.20 

12,080 

9.80 

12,350 

9.40 

12,630 

9.50 

12,900 

9.60 

13,180 

9.70 

13,460 

9.80 

13,740 

9.90 

14,020 

10.00 

14,300 

10.10 

14,600 

10.20 

14,900 

10.30 

15,200 

10.40 

15,500 

10.50 

15,800 

XoTK. — The  above  table  in  applicable  only  for  open-chanuel  conditions.  It  is  bcuMcd  on  discharge 
meamFements  made  during  1900-1904.  It  is  well  defined  between  gage  heights  3  feet  and  5  feet. 
Above  5  feet  the  measurements  are  scattered. 


Egtimaied  monthly  discharge  of  Ilousatonic  River  at  Gaylordmnlle,  Conn. ,  for  1905. 
[Drainage  area,  1,020  square  miles.] 


January  7-25. 
March  lH-31  . 

April 

May 

June 

July 

August 

September. . . 

iM'tobcr 

.Vfivember . . . 
l>er*ember  . . . 


Month. 


Discharge  in  second-feet. 

Run-ofT. 

Maximum. 

Minimum. 

Mean. 
3,652 

Second -feet 

per  sauare 

mile. 

Depth  in 
inches. 

9,880 

1,506 

3.58 

2.  .53 

11,800 

1,710 

7,791 

7.64 

8.98 

9,880 

1,778 

4,321 

4.24 

4.73 

1,778 

754 

1,246 

1.22 

1.41 

1,226 

501 

837 

.821 

.916 

938 

877 

494 

.484 

.558 

1,571 

476 

773 

.758 

.874 

5,814 

754 

2,056 

2.02 

2.25 

1            1.642 

822 

1,131 

1.11 

1.28 

2,050 

618 

956 

.937 

1.05 

4.960 

1,082 

2, 1S3 

2. 14 

2. 47 

INDEX 
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Page. 


Acknowledgmonts  and  cooperation 18-10 

Acp^foot,  definition  oi 10 

AnunonooBoc  River  at— 

Bretton  Woods.  N.  H.: 

description 128 

discharge 128 

gage  heights 129 

AiMlroaeoggin  River  at— 

Dixfield,  Me.: 

description 82 

discharge 82 

discharge,  monthly 84 

gage  heights 83 

rating  teble 84 

ErrolDam,  N.  II.: 

description 76 

Gorham.  N.  II.: 

description 76 

Riunford  Falls,  Me.: 

description 80 

dischaige,  daily 81 

discharge,  monthly 81  i 

Sbelbume.  N.  H.: 

description 7<>-77 

discharge 77 

discharge,  monthly 79 

gage  heights '.  —        78 

ratingtable 79 

Androscoggin  River  basin: 

description  of. 7r>-76 

Aroostook  River  at— 

Fort  Fairfield,  Me.: 

description 24-25 

discharge 25 

discharge,  monthly 27 

gage  heights 25-26 

ratingtable 26  | 

Ashnelot  River  at—  I 

Winchester,  N.H.:  j 

description l.'tt 

Att«*n  Pond,  Me.:  I 

Moose  River  near:  1 

discharge 63  | 

B. 
Baring.  Me. 

St.  Crobc  River  near: 

description 28 

discharge 28 

discharge,  monthly 30 

gmge  heights 29 

ifttlngUble 29 


Blackstono  River  near—  Page. 

Woonsocket,  R.  I.: 

description 109 

discharge 109 

gage  heights 110 

Blackstone  River  basin: 

description  of 109 

Blandford,  Mass. 

Westfleld  Little  RIvor  near: 

description 142-143 

discharge 1 43 

gage  heights 143 

Brassua  Lake,  Mo. 

Brassua  Stream  near: 

discharge 63 

Misery  Stream  near: 

dischaige 63 

Moose  River  near: 

dischaige 63 

Brassua  Stream  near— 
Brassua  Lake.  Me.: 

discharge 63 

Brotton  Woods,  N.  11. 

Ammonoosuc  River  at: 

description 128 

discharge 128 

gage  heights , 129 

C. 

Cable  station,  figure  showing 14 

Carrabassott  River  at— 
North  .Vnson,  Me.: 

description 68-60 

dischaige 69 

discharge,  monthly 70 

gage  heights 69 

rating  table 70 

Center  Conway,  N.  II. 
Saco  River  near: 

description 87-W 

discharge 88 

discharge,  monthly 90 

gage  heights 88-89 

rating  table W) 

Clinton,  Mass. 

Nashua  River  (South  Branch)  at: 

description 108 

rainfall 108 

yield ^ 108 

Cobbosseocontee  River  at— 
Gardiner,  Me.: 

description 73-74 

discharge,  daily 74 

discharge,  monthly 75 

149 


150 


INDEX. 


Cochituate,  Mass.  Page. 

Lake  Cochituate  at: 

description 104-105 

rainfall 107 

yield 107 

Cold  St  roam  at— 

Enfield,  Me.: 

deacription 4(»-47 

dischaifie 47 

gage  heights 47 

Computation,  methods  of 10-18 

rules  for 10-11 

Connecticut  River  at  end  near— 

Hartford,  Conn.: 

deacription 121-122 

gage  heights 122 

Oxford,  N.  H.: 

description 115 

dlschaigc 115 

discharge,  monthly : 117 

gage  heights 116 

rat  ing  table 117 

Sunderland,  Mass.: 

description 118 

dischaige 118 

discharge,  monthly 121 

gage  heights 119 

rating  table. ..'. 120 

Connecticut  River  basin: 

description  of 113-114 

Contoocook  River  at- 

West  Hopkinton,  N.  II.: 

description 101 

discharge 101 

dischaige,  monthly 103 

gage  heights 102 

rating  table 102 

Cooperation  and  adcnowledgnionts 18-19 

Current  meters,  classes  of 14 

methods  of  using 15-17 

D. 
Dead  River  near— 
The  Forks,  Me.: 

description 66 

discharge 66 

discharge,  monthly 68 

gage  heights 67 

rating  table 67 

Dedham,  Me. 

PhilUps  Lake  in: 

description 48-49 

discharge 49 

gage  heights 50-^51 

Deerfield,  Mass. 

Dwrfield  River  at: 

description 134 

discharge 134 

gage  heights 135 

Deerfleld  River  at— 
Deerfield,  Mass.: 

description 134 

discharge 134 

gage  heights 135 

Discharge,  methods  of  measuring  und  com- 
puting   12-18 


Dixfield,  Me.  Page. 

.\ndroBcoggin  River  at: 

description 82 

disohaige 82 

discharge,  monthly 84 

gage  heights 83 

rating  table 84 

Drainage  basins,  list  of ^9 

E. 

East  Branch  Penobscot  River.    Sfe  Penob- 
scot River  (East  Branch). 
East  Ilolden,  Me. 

Phillips  Lake  near: 

description 4A-49 

gage  heights 51 

Phillips  Lake  (northern  outlet)  at: 

description 48-49 

discharge 40 

gage  heights 50 

East  Pembroke,  N.  U. 
Suncook  River  at: 

description 103 

discharge 103 

gage  heights 104 

Enfield,  Me. 

Cold  Stream  at: 

description 46-47 

discharge 47 

gage  heights 47 

Equivalents,  table  ol 11-12 

Errol  Dam,  N.  11. 

Androscoggin  River  at: 

description 76 

F. 

Fish  River  at— 
Wallagrass,  Me.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 22-23 

ratirfg  table 23 

Floats,  use  of,  in  measuring  discharge* 14 

Fort  Fairfield,  Me. 

Aroostook  River  at: 

description 24-25 

discharge 25 

discharge,  monthly 27 

gage  heights 25-26 

rating  table 26 

Fort  Kent,  Me. 

St.  John  River  at: 

description 21 

discharge 21 

Foxcroft,  Me. 

Piscataquis  River  near: 

description 44 

discharge 44 

discharge,  monthly, 46 

gage  heights 45 

rating  table 45 

Framingham,  Mass. 
Sudbury  River  at: 

description 104-105 

rainfall 106 

jield 106 
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Franklin  Junction,  N.  H. 
Mcrriniac  River  at: 

description 

discharge 

dischaifie,  monthly. 

gage  heights 

r&tlng  table 


Pago. 

91 
02 
03 
02 
03 


G. 

<  raging  stations,  equipment  of 13-14 

Ojtllons  per  minute,  definition  of 9 

Gander  Brook  near- 
Wood  Pond,  Me.: 

discharge 63 

Ganllner.  Me. 

Cobbosseecontee  River  at: 

description. .   73-74 

discharge,  dally 74 

dischai^,  monthly 75 

<iarvins  Falls,  N.  U. 
Merrimac  River  at: 

description 93-94 

discharge,  monthly 94 

cJaylordsville,  Conn. 
Uousa tonic  River  at: 

description 145 

discharge,  monthly 147 

gage  heights 146 

rating  table 147 

Oilbertville,  Mass. 
Ware  fliver  at: 

description 138 

Gortiam.  N.  H. 

Androscoggin  River  at: 

description 76 

Grindstone,  Me. 

Penobscot  River  (East  Branch)  at: 

description 38 

discharge 38 

discharge,  monthly 40 

gage  heights 39 

rating  table 40 

II. 
Hartford,  Conn. 

Connecticut  River  at: 

description 121-122 

gage  heights 122 

Holden.  Me. 

PhiJUps  Lake  In: 

description 48^49 

dlsctiarge 49 

gage  heights 50-51 

Ilouaatonic  River  at — 
Gaylordsville,  Conn.: 

description 145 

discharge,  monthly 147 

gage  heights 146 

rating  table 147 

House  tonic  River  basin: 

description  of 1 45 

Hydrographers,  list  of 1^19 

Hydrographic  surveys,  annual  appropria- 
tions for 7 

organization  and  scoi>e  of 7-9 


I.  Page. 

loe-covered  streams,  method  of  measuring 

flow  of 16 

Israel  River  (above  South  Branch)  near- 
Jefferson  Highlands,  N.  H.: 

description 123 

discharge 123 

discharge,  monthly 125 

gage  heights 124 

rating  table 124 

Israel  River  (telow  South  Branch)  near— 
Jefferson  Highlands,  N.  II.: 

description 125 

discharge 126 

discharge,  monthly 127 

gage  heights 126 

rating  table 127 

J. 

Jefferson  Highlands,  N.  II. 

Israel  River  (above  South  Branch)  near: 

description 123 

discharge 123 

*           discharge,  monthly 125 

gage  heights 124 

■  rating  table 124 

Israel  River  (below  South  Branch )  near: 

description 125 

discharge ^ 126 

discharge,  monthly 127 

gage  heights 126 

rating  table 127 

K. 
Kennebec  River  at  and  near- 
North  Anson,  Me.: 

description 56 

discharge 56 

discharge,  monthly 58 

gage  heights 57 

rating  table 58 

The  Forks,  Me.:  58 

description 53 

discharge 53 

discharge,  monthly 55 

gage  heights 54 

rating  table 55 

Waterville,  Me.: 

description 58-59 

dischai^,  dally 50 

discharge,  monthly (.0 

Kennebec  River  basin: 

description  of 51-52 

L. 
Lake  Cochltuate  at— 
Cochltuate,  Mass.: 

description 104-105 

ralnlaU 107 

yield 107 

Lake  House  railroad  station,  Me. 

Phillips    Lake    (southeastern    outlet) 
near: 

description 4.'M9 

discharge 19 
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I  awrenco,  Mass.  Page. 

Merrimac  River  at: 

description 95 

discharge,  dally 96 

weekly  flow 97-98 

Leesville,  Conn. 

Salmon  River  at: 

description 144 

discharge 144 

Little  Brassau  Lake,  Me. 
Moose  River  near: 

discharge 63 

Little  River  near- 
Twin  Mountain,  N.  H.: 

description 132 

discharge 132 

gage  heights 133 

Littlewood  Pond  stream  near- 
Wood  Pond,  Me.: 

discharge 63 

M. 

Machias  River  near— 

Whitneyville,  Me.: 

dt^cripUon 30-3; 

discharge 31 

gage  heights -31-32 

Machias  River  basin: 

description  of 30 

Madison,  Me. 

Sandy  River  near: 

description 71 

discharge,  monthly 72 

Mattawamkeag,  Me. 

Mattawamkeag  River  at: 

description 41 

discharge 41 

discharge,  monthly 43 

gage  heights 42 

rating  Uble 43 

Mattawamkeag  River  at— 

Mattawamkeag,  Me. : 

description 41 

discharge 41 

discharge,  monthly 43 

gage  heights 42 

rating  table 43 

Merrimac  River  at— 

Franklin  Junction,  N.  H.: 

description 91 

discharge 92 

discharge,  monthly 93 

gage  heights 92 

raUng  Uble 93 

Garvins  Falls,  N.  11.: 

description 93  94 

dlschai^,  monthly 94 

Lawrence,  Mass. : 

description 95 

discharge,  dally 96 

weekly  flow 97-98 

Merrimac  River  basin: 

description  of <K)-91 

Messalonsktv  River  at— 

Water\nlle,  Me.: 

description 72-73 

discharge,  daily 73 


PR«e. 

Methods  of  computing  run-off 16-18 

of  measuring  stream  flow 12-16 

MilUnocket,  Me. 

Penobscot  River  at: 

description 33-34 

discharge,  daily 31 

discharge,  monthly 35 

Miner's  inch,  deflnition  of H' 

Misery  Stn^am  near— 
Brassau  Lake,  Me.: 

discharge 63 

Montague,  Me. 

Penobscot  River  at.    See  West  Enfteld, 
Mo. 
Moose  River  at  and  near — 
Attean  Pond,  Me.: 

discharge 63 

Little  Brassau  Lake,  Me.: 

discharge 6;* 

Rockwood,  Me.: 

description CO 

discharge 60 

discharge,  monthly 62 

gage  heights 61 

rating  table 61 

Wood  Pond  outlf  t,  Me. : 

discharge '^ 

Moose  River  basin: 

miscellaneous  measurements  in 6:{ 

Multiple-point  method   of   measuring   dis- 

charg(*,  description  of 15 

N. 

Nashua  River  (South  Branch)  at  - 

Clinton,  Mass.: 

description lOS 

rainfall l«s 

yield \^ 

North  Anson,  Me. 

Carrabass(>tt  River  at: 

description 68-«» 

discharge^ 69 

discharge,  monthly 70 

gage  heights 69 

rating  table 70 

Kennebec  River  near: 

description .'>6 

discharge iJ& 

dis(>harge,  monthly 58 

gage  heights 57 

rating  table js 

(). 
Orford,  N.  H. 

Connecticut  River  near: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 


Pemigewasset  River  at— 
Plymouth,  N.  H.: 

description 98-«9 

discharge 99 

gage  heights 100 
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Penobscot  Rlvor  »t~  Page. 

Mllllnocket,  Mc: 

description 33-34 

diflcharp*,  dally 34 

diflchargis  monthly 35 

West  Enflpid,  Me.: 

doacriptlon 35 

dischAii^ 36 

diachai^,  monthly 37 

gAge  heights 36^7 

rating  table 37 

Peaobflcot  River  (East  Branch)  at— 

Grindstone,  Me.: 

description 38 

dischai^^ 38 

discharge,  monthly 40 

gage  heigh  ts 39 

rating  table 40 

Prnobscot  River  basin:  • 

description  of 32-33 

PhiUIps  Lake  in— 

Holde.n  and  Dedham,  Me.: 

dMcription 48-19 

discharge 49 

gage  heights 50-51 

Phillips  Lake  (northern  outlet)  at— 

East  Holden,  Me.: 

description 48-49 

discharge 49 

gage  heights. . . .". 50,51 

Phillips  Lake  (southeastern  outlet)  neRr— 

Lake  Ilouse  railroad  station,  Me. : 

description 48-19 

discharge 49 

Piscataquis  River  near— 

Foxcroft,  Me. : 

description 44 

discharge 44 

discharge,  monthly 46 

gage  heights 45 

raUng  Uble 45 

Plymouth,  N.  11. 

Pemigewasset  River  at: 

description 98-99 

dischaiige 99 

gage  heighU 100 

Prraumpscot  River  at— 

Sebago  lAke,  Me.: 

description 85-86 

dischaige,  daily 86 

discharge,  monthly 87 

Prpsompflcot  River  basin: 

description 85 

Q. 
Quaboag  River  at— 
West  Warren,  Mass.: 

description 139 

discharge,  daily 139 

discharge,  monthly 140 

R. 

Rating  curves,  methods  of  construction  of.  16-18 

Rating  tables,  methods  of  construction  of .  16, 17 
Roach  River,  Me. 
Roach  River  at: 

description 63 

discharge 64 


Roach  River,  Me.— Continued.  Page. 

Roach  River  at— Continued. 

discharge,  monthly 65 

gage  heights 64 

rating  table 66 

Roach  River  at— 
Roach  River,  Me.: 

description 63 

0      discharge 64 

discharge,  monthly 65 

gage  heights 64 

rating  table 66 

Rockwood,  Me. 

Moose  River  near: 

description , 60 

discharge 60 

discharge,  monthly 62 

gage  heights 61 

rating  table 61 

Rules  for  computation,  fundamental  and 

special 10-11 

Rumford  Falls,  Me. 

Androscoggin  River  at: 

description 80 

discharge,  daily 81 

discharge,  monthly 81 

Run-off,  office  methods  of  computing U>-18 

Run-off  in  Inches,  definition  of 10 

Russell,  Mass. 

W^estfleld  River  at: 

description 140-141 

discharge 1 41 

gagt^  heights 142 

S. 
Saco  River  near- 
Center  Conway,  N.  IT.: 

description 87-88 
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PART  II. 


By  R.  E.  HoBTON,  N.  C.  Grover,  and  John  C.  Hott. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  ^VORK. 

The  hydrogranhic  work  of  the  United  States  Geological  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time 
it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an  item  of 
$12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semi- 
arid  sections."     (28  Stat.  L.,  p.  398.) 

Since  that  time  appropriations  have  been  gradually  increased,  as  shown  by  the  following 
table: 

Annual  appropricUions  for  hydrographic  surveys,  fiscal  year  ending  June  30,  1895  to  1906. 

1895 112,500     1901 $100,000 

1896 20,000     1902 100,000 

1897 50,000  :  1903 200,000 

1898 50,000  I  1904 200,000 


50,000  I  1905 200,000 

1900 50,000  I  1906 200,000 

As  a  result  of  the  increased  appropriations,  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard 
methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer 
and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  There  is  also  collected 
information  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the 
commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
is  maintained  depend  lai^ly  upon  the  physical  features  and  the  needs  of  each  locality. 
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If  the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  con- 
cerning the  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special 
attention.  In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for 
general  statistical  purposes,  to  show  the  conditions  existing  through  long  periods.  They 
are  also  used  as  primary  stations,  and  their  records,  in  connection  with  short  series  of 
measurements,  serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  boon 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "  Report  of  Progress  of  Stream  Measurements/'  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river 

drainages. 
No.  168.  Santee,  Savannah,    Ogeechee,    and  Altamaha  rivers  and  eastern  fluft  of  Mexico 

drainages. 
No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 
No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage. 
No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  upon  the  observations,  and  such  other  information  as  may  have  a 
direct  bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of 
the  basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years,  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 
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PART  II. 


By  R.  E.  HoRTON,  N.  C.  Grover,  and  John  C  Hoyt. 


INTRODUCTION. 
ORGANIZATION  AXH  SCOPE  OF  WORK. 

The  hydrpgraphic  work  of  the  United  States  Geological  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time 
it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888,  when 
an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appropriation 
for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an  item  of 
|12,.500 ''  for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and  semi- 
arid  sections."     (28  Stat.  L.,  p.  398.) 

Since  that  time  appropriations  have  been  gradually  increased,  as  shown  by  the  following 
table: 

Annual  appropriations  for  hydrographic  surveys^  fiscal  year  ending  June  SO^  1895  to  1906. 

1895 $12,500     1901 $100,000 

1896 20,000     1902 100,000 


am , 50,000 

1898 50,000 

1899 50,000 

1900 50,000 


1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations,  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systcmized  by  the  adoption  of  standard 
methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer 
and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

Tlie  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  There  is  also  collected 
information  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  ba.sin  in  the  United  States,  and  is  of  direct  value  in  the 
commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
is  maintained  depend  largely  upon  the  physical  features  and  the  needs  of  each  locality. 
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If  the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  con- 
cerning the  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special 
attention.  In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for 
general  statistical  purposes,  to  show  the  conditions  existing  through  long  periods.  They 
are  also  used  as  primary  stations,  and  their  records,  in  connection  with  short  series  of 
measurements,  serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "  Report  of  Progress  of  Stream  Measurements,"  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river 

drainages. 
No.   168.  Santee,  Savannah,    Ogeechee,    and  Altamaha  rivers  and  eastern  Oult  of  Mexico 

drainages. 
No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 
No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage. 
No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 
No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  upon  the  observations,  and  such  other  information  as  may  have  a 
direct  bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of 
the  basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years,  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  baiins  in  the  United  States. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 
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Thames. 

llousa  tonic. 

Hudson. 

I'assaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 

SOUTHERN  ATLANTIC  DRAINAGE   BASINS. 


Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altumaha. 

Minor  southern  Atlantic. 
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BA8TEBN  OULF  OF  MEXICO  DRAINAGE  BASIMS. 

Suwanee.  |   Pearl. 

ApalachicoU.  Minor  pastern  Gulf  of  Mexioo. 

Mobile. 

EASTERN  mSSISStPPI  RIVER  DRAINAGE  BASINS. 

Lower  eastern  Hisfliuippi.  I   Upper  eastern  Mississippi. 

Ohio.  I 

ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


Uke  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Uke  Erie. 


Niagara  River. 

Lake  Ontario. 

Lake  Chaxnplain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 


Upper  western  Mississippi.  i   Lower  western  Mississippi. 

Missouri.  i   Arkansas. 

Meramec.  i   Red. 


Sabine. 
N'eches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


WESTERN  -GULF  OF  MEXICO  DRAINAGE  BASINS. 

Guadelupe. 

San  Antonio. 

Nueoes. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

Wasatch  Mountains.  :  Sierra  Nevada. 

Humboldt.  I  Minor  streams  in  Great  Basin. 

PACIFIC  COAST  DRAINAGE   BASINS. 

Southern  Pacific.  I  Columbia. 

Sun  Francisco  Bay.  |  Puget  Sound. 

Northern  Pacific. 

HT7DSON  BAY  DRAINAGE   BASINS. 

DEFINITIONS. 

The  Yolume  of  water  flowing  in  a  stream — the  "  run-off"  or  "  discharge  " — is  expressed  in 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  w^hich  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
feet.    They  may  be  defined  as  follows: 

''Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is  the  quantity  of  water 
flowing  in  a  stream  1  fdot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally 
used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an  orifice  1  inch  square 
under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irrigators 
throughout  the  West  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In  most 
States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

'' Seconci-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing,'  per 
second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  dis- 
tributed uniformly  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  l>e  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  nm-ofT  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  l)etween  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPI^ANATION  OF  TABLKS. 

For  each  regular  gaging  station  are  given  as  far  as  available  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  upon  all  the 
facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locAlity  and  equip- 
ment as  would  enable  the  readei;  to  find  and  use  the  station,  and  they  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment 
of  the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the  area 
of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given 
in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
charge larger  than  given  in  this  column.  Likewise  in  the  column  of  " Minimum"  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  Upon  this  the 
computations  for  the  two  remaining  columns,  which  are  defined  above,  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamrntal  rules  for  comptUation. 

1.  The  highest  degree  of  precision  consistont  with  the  rational  use  of  time  and  money  is  imperaiive. 

2.  All  items  of  computation  should  be  oxpres.sod  by  at  least  two  and  not  more  than  four  signiOcant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(o)  When  the  figure  in  the  place  to  l)e  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure,  in  the  place  to  \)o  r(»ject*'d  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  l3<'come8  1,828. 

(c)  When  the  figun»  in  the  place  to  be  n'jeete<l  is  .5,  and  It  Is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828..')  Incomes  1,828. 

(rf)  W' hen  the  ngure  in  the  plaw  to  l)e  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the  5  and 
increase  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 
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Special  rules  for  computation. 

1.  Rating  tables  app  to  be  constructs  b»  clowly  aa  the  data  on  which  they  are  based  will  warrant. 
Xo  d<MamaIs  arc  to  be  usod  when  the  diachargc  is  over  50  second-feet. 

2.  Daily  discharge  s  shall  \yc.  applied  din^-tly  to  the  gagt^  heights  as  the\  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  l)elow  lOOsecond- 
fcvt.  Between  100  and  10,000  second-feet  the  last  fliguro  in  the  monthly  mean  shall  be  a  significant 
fipirp.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  squan^  mile  and  depth  In  inches  for  the  individual  months  shall  be  carried  out  to 
iit  U^aat  thrre  significant  figunw.  except  in  the  case  of  decimals  where  the  first  significant  figure  is  pre- 
rt'dM  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  .125;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  lie  expn\s.sed  in 
three  significant  figures  and  at  least  two  decimal  places. 

<  OX  V  ENIKNT   EQF I V  A  LENTS. 

I  second-foot  equals  50  California  miner's  inches. 

}  second-foot  equals  38.4  Colorado  miner's  inches. 

I  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  p«>r  second;  equals  448.8  gallons  per  mimit^e;  equals 
&M,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

I  .second-foot  for  one  year  covers  1  squaro  mile  1.131  feet  deep,  13.572  inchen  deep. 

I  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  fwt. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  aw)nd-foot  falling  10  feet  equals  1.136  horsepower. 

100  California  miner's  inches  equal  15  United  States  gallons  per  second. 

100  California  miner's  inches  equal  77  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equal  4  acn'-f«»t. 

100  Colorado  miner's  inches  equal  2.60  8t«ond-fwt. 

100  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 

lOU  Colorado  miner's  inches  equal  130  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equal  5.2  acre-fetH. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 

UIO  United  States  gallons  per  minute  for  one  day  equal  .44  a<Te-feet. 

I.0:J0,0OO  United  States  gallons  per  day  equal  1.55  second-feet. 

1,000,000  United  Stot^s  gallons  equal  3.07  acre-feet. 

1,000,000  cubic  feet  equal  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

I  inch  deep  on  I  square  mile  equals  0.0737  stHJond-foot  per  year. 

1  loch  equals  2.54  centimeters. 

1  foot  equals  0.304S  meter. 

1  yard  equals  0.9144  meter. 

1  mfle  equals  1.60635  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet:  equals  6;i,:W0  inches. 

1  square  yard  equals  0.836  square  meter. 

I  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 

1  acre  equals  209  feet  square,  nearly. 

I  square  mile  equals  259  hectares. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  yard  equals  0.76-16  cubic  meter. 

1  cubic  mile  equals  147,198,000,000  cubic:  feet. 

1  cubic  mile  equals  4,667  second-feet  for  one  year. 

1  gallon  equals  3.7854  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

I  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

I  meter  equals  39.37  inches.    Log.  1.5951651. 

1  meter  equals  3.280833  feet.    Log.  0.5169842. 

1  meter  equals  1.093611  yards.    Log.  0.0388629. 

1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 

1  square  meter  equals  10,764  squan;  feet;  equals  1.196  square  yards. 
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1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 
1  liter  equals  1.0567  quarts. 
1  gram  equals  15.43  grains. 
1  kilogram  equals  2.2046  pounds. 
1  tonneau  equals  2,204.6  pounds. 
1  foot  per  second  equals  1.097  kilometers  per  hour. 
1  foot  per  second  equals  0.68  mile  per  hour. 
1  cubic  meter  per  minute  equals  6,5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilogram  per 
square  centimeter. 
Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  equals  76  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.8  feet.  / 

1}  horsepower  equals  about  1  kilowatt. 

To  calculate  water  power  quickly:  ^  '- — y^ =Net  horsepower  on  water  wheel,  realizing 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  f(H?tperminute  equals  0.4025/ 1  A>;  /^length 
of  weir  in  inchea;  ^^head  in  Inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map: 

Scale  1  :  125,000,  1  mile»x0.50688  inch. 
Scale  1  :    90,000,  1  mile=0.70'100  inch. 
Scale  1  :    62,500,  1  mile=  1.01376  inches. 
Scale  1  :    45.000,  1  mile=»  1.40800  inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FTX)W. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey) 
and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  persons  using  this  report 
may  readily  become  acquainted  with  the  general  methods  employed,  the  following  brief 
description  is  given. 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes: 
(1)  Those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme 
low  or  high  water;  (3)  thase  with  constantly  shifting  beds.  In  estimating  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  upon  which  these  estimates  are 
based  and  the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams: 
(1)  By  measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formu- 
las; (2)  by  means  of  a  Weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any^  case  depends  upon  the  local  physical 
conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that 
the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  formula,  v=^c\/rs.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  r  and  in  determining  the  values  of  the  coefficient  n  whiph  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owng  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  t-o  be  used  in 
Kutter's  fonimla.  The  most  common  use  of  tliis  method  is  in  estimating  the  flood  dis- 
charge of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown  by 
marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
w^eirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suitably 
situat<*d  and  constructed  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow.  The 
conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those 
relating  to  the  pliysical  characteristics  of  the  dam  itself,  and  (^2)  those  relatmg  to  the  diver- 
sion and  u.se  of  the  water  around  and  through  the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magnitude; 
(r)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice:  (e)  crests  of  a 
tvpe  for  which  the  coefficients  to  be  used  in  Q=c  b  A'*^-,  or  some  sipiilar  standard  weir  formula, 
are  known  (see  Water-Supply  Paper  No.  1.50);  (/)  either  no  flashboards  or  exceptional  care 
in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  wafer  flow- 
ing past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should 
be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 
either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head,  on  a  broad-crested  dam,  of  less  than  6  inches.     Moreover,  when  all  other  conditions  are 


.—Cable  station,  showing  section  of  river,  car,  gage,  etc. 


good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  u.sed  in  the  weir  formula,  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — The  detennination  of  the  quantity  of  water  flowing  past  a  certain 
section  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is 
the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
conditioas  at,  above,  and  below  the  gaging  section.  The  area  depends  upwn  the  contour 
of  the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the 
velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining 
discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  efl"ects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
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There  are  generally  pertinent  to  a  gaging  station  certain  permanent  or  semipermanent 
structures  which  are  usually  referred  to  as  "  equipment."  These  are  a  gage  for  detennining 
the  fluctuations  of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred, 
permanent  marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and 
where  the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in 
position  in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  condi- 
tions are  satisfactory,  as  from  them  the  ol)Rervations  can  more  readily  be  made  and  tlie  cost  of 
the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfHcton' 
surface  floats,  as  it  is  afi'ected  but  little  by  wind.  In  case  of  flood  measurements,  gockl 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case  of 
all  surface  float  measurements  coefficients  must  be  used  to  re^liice  the  ol>serv'ed  velocity  to 
the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  arc  intended  to  give  directly  the 
mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  tx>  pass 
over  tlie  "run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  difl'erent  points  across 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  det<»r- 
mined.  This  may  be  done  ])y  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates,  and  the  corresponding  times  as  abscissas.  A  cur\*e 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  wliolc  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  giv&s  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  difl'erent  speeds,  and  noting  the  number 
of  revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the 
velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types;  those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
thase  having  a  screw  propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  has  been  extensively  used  by  the  ITnited  States  Geological  Sur\'ey, 
an  attempt  has  been  made  to  get  an  instrument  which  could  be  used  under  practically 
all  conditions. 

Current-meter  metLsurements  may  be  made  from  a  bridge,  cable,  a  boat,  or  by  wading, 
and  gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  1  shows  a 
typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  per- 
pendicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
observed  are  known  as  measuring  points,  and  arc  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  upon  the  size  and  conditions  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip 
or  pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so 
that  conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they 
do  not  apply. 
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There  are  in  general  use  three  classes  of  methods  of  measuring  velocity  with  current 
meters — multiple-point,  single-point,  and  integration. 

Th*^  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
each  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these 
velocities  as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among 
the  resulting  points,  the  vertical  velocity  curve  is  developed.  This  curve  shows  graphically 
the  magnitude  and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
cun-e  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  requires!  to  make  a 
complete  measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients 
for  purposes  of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  paralx)la  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-'water 
conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  bj'  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  veloc-ity  curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the 
majority  of  measurements.  A  large  number  of  vertical  velotrity-curve  measurements  taken 
on  many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reduc- 
ing the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  wind  or  other  disturbing  influences. 
Tills  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  he  from  0.85  to  0.95,  depending  upon  the 
stage,  velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient. 
This  method  is  especially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great 
that  the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that 
the  velocity  at  each  point  in  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge 
of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 
general  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  sound- 
ings arc  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement, 
either  by  using  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  • 
permanent  beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sec- 
tions serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and 
from  them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
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They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measure^ 
ments,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
.various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig,  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  tot^l  discharge  and  the  area  are  the  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity 
and  instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite  informa- 
tion in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to 
make  frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity- 
curve  method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to 
the  surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the 
ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  constructing 
a  rating  cur\'e  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  consid- 
ering in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  data  as  are 
available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  14C,  pages 
141-148. 

OFFICE   METHODS    OF   COMPUTING    RUN-OFF. 

There  are  two  principal  methods  of  estimating  nm-ofT,  depending  upon  whether  or  not 
the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-ofT  :s 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage 
of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount 
of  water  flowing.  The  construction  of  the  rating  table  depends  upon  the  method  used  in 
measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  for- 
mula. The  coefficients  to  be  used  injts  application  depend  upon  the  type  of  dam  and  other 
conditions  near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest 
and  assumed  coefficient,  the  discharge  is  computed  for  various  heads,  and  the  rating  table 
constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  which  inchide  the  record  of  stage  of  the  river  at 
the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current 
and  the  quantity  of  water  flowing,  and  a  thorough  knowledge  of  the  conditions  at  and  in 
the  vicinity  of  the  station. 

The  construction  of  the  rating  table  depends  upon  the  following  laws  of  flow  for  op»en 
pernlanent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant.  (2)  Neglecting  the  change  of  slope  due  to  the 
rise  and  fall  of  the  stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a  given 
stage.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as  ordi- 
nates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  cur\'es  which  show 
the  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge  meas- 
urements to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  mean  velcK'ity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 
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The  area  curve  can  be  definitely  determined  from  accurate  soundings  exUniding  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean  velocity  curve  depends  chiefly  upon  the  surface  slope,  the  rough- 
ness of  the  bed,  and  the  cross  section  of  the  stream.  Of  these  the  slope  is  the  principal 
factor.  In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either 
a  straight  line,  convex  or  concave  toward  cither  axis,  or  a  combination  of  the  three.  From 
a  careful  study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity 
curve  will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to 
stages  beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with 
the  area  curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating 
table. 

The  discharge  cur\'e  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  This  curve,  under  normal  con- 
ditions, is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 


•  MO 

OOCMAflGC   M  SCCQMO-fEET 

Fig.  2. — Rating,  area,  and  mean  velocity  curves  for  South  Fork  Skj'komish  River,  near  Index,  Wash. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult 
problem.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on 
streams  of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  sta- 
tions frequent  discharge  measurements  must  be  made  if  the  estimates  are  to  Ije  other  than 
rough  approximations.  For  stations  with  beds  which  shift  slowly  or  are  materially  changed 
only  during  floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and 
satisfactory  results  obtained  with  a  limited  number  of  measurements,  provided  that  some 
of  them  are  taken  soon  after  the  change  occurs.  For  streams  \\dth  continually  shifting 
beds,  such  as  the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made 
every  two  or  three  days,  and  the  discharges  for  intervening  days  obtained  either  by 
interpolation  modified  by  gage  height,  or  by  Professor  Stout's  method,  which  has  been 
described  in  full  in  the  Nineteenth  Annual  Report,  Part  IV,  page  323,  and  in  the  Engi- 
neering News  of  April  21,  1904.  This  method,  or  a  graphical  application  of  it,  is  also 
much  used  in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 
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HUDSON  RIVER  DRAINAGE  BASIN. 

I>ESCRll»TIOX  OF  BASI?*^. 

The  principal  sources  of  Hudson  River  lie  in  the  wildest  portion  of  the  Adirondack 
Mountains,  in  Essex  County,  northeastern  New  York.  A  number  of  branches,  any^  one 
of  which  might  possibly  \ye  considered  the  main  stream,  form  its  upper  waters;  but  if  the 
highest  collected  and  permanent  body  of  water  lx»  assumed  as  the  true  head,  then  the  source 
of  the  Hudson  becomes  Lake  Tear-of-the-Clouds,  which  lies  at  an  elevation  of  4,322  feet 
above  tide,  in  the  center  of  the  triangle  formed  by  Mounts  Marcy  and  Skylight  and  Gray 
Peak. 

The  river  flows  rather  irregularly  southward  until  it  reaches  the  northern  lK>uiidaiy  of 
Saratoga  County,  when  it  makes  a  sharp  turn  and  flows  eastward  for  about  12  miles  by 
general  course,  passing  through  the  mountains  and  forming,  as  it  cuts  across  the  rocky 
strata,  several  falls  of  great  height  and  beauty.  At  Sandy  Hill,  just  below  Glens  Falls, 
it  makes  another  abrupt  turn  and  flows  southward,  continuing  in  this  direction  until  it 
empties  into  New  York  Bay. 

From  Lake  Tear-of-tbe-Clouds  to  the  mouth  of  the  river  the  distance  by  water  is  proba- 
bly about  300  miles.  The  total  area  drained  is  13,366  square  miles.  The  river  is  tidal 
to  Troy,  which  is  also  at  the  head  of  navigation. 

The  headwater  region  is  mountainous  in  character,  in  general  heavily  wooded,  and  dot- 
ted with  numerous  lakes  and  ponds.  The  rocks,  belonging  to  the  oldest  formation  and 
mainly  granitic,  are  cither  bare  or  covered  only  with  a  layer  of  spruce  duff,  humus,  and 
forest  litter.  The  river  emerges  from  the  mountain  region  a  few  miles  west  of  Glens  Falls, 
and  thence  to  Troy  the  topography  is  moderately  rolling  and  the  surface  soil  is  chiefly 
sand.  Below  Troy  the  river  follows  the  great  depression  which  extends  almost  due  north 
and  .south  between  New  York  Bay  and  the  St.  Lawrence,  flowing  in  an  open  valley  bor- 
dered by  well-cultivated  lands,  which  rise  with  moderate  slope  from  the  stream.  The 
Catskill  Mountain  region  is  reached  20  or  30  miles  l)elow  Albany,  and  thence  to  the  mouth 
of  the  river  the  immediate  valley  Ls  flanked  by  high  hills,  the  Highlands  of  Orange  County 
and  the  precipitous  Palisades  being  especially  noticeable. 

The  fall  in  the  upper  portion  of  the  course  is  very  rapid,  amounting  to  about  64  feet 
per  mile  from  Lake  Tear-of-the-Clouds  to  North  Creek,  a  distance  of  about  52  miles.  From 
the  mouth  of  Nortli  Creek  to  tlie  mouth  of  the  Sacondaga  the  descent  is  nearly  14  feet  per 


o  The  offico  of  tho  district  hydrographor  for  New  Jersey  and  Pennsylvahia  is  at  the  United  Statts 
Geological  Survey,  VXM)  F  street  NW..  Washington,  D.  C. 
*  The  otDce  of  the  district  hyv^rographer  for  New  York  is  75  Arcade,  Utica,  N.  Y. 
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milp,  distributed  among  rapids  which  diminish  in  frequency  as  the  Sacondaga  is  approached. 
In  the  succeeding  26  miles  to  Fort  Edward  the  river  descends  418  feet  more,  but  of  this 
175  feet  is  comprised  within  the  three  abrupt  pitches  at  Palmer,  Glens,  and  Bakers  falls, 
while  most  of  the  remainder  occurs  in  the  rapids  between  Jessups  Landing  and  the  oxbow 
above  Glens  Falls.  Between  Glens  Falls  and  Troy  nearly  the  entire  fall  of  the  river  is 
utilized  for  the  development  of  water  power. 

The  tributaries  of  the  Hudson  are  numerous,  and  many  of  them  are  large  and  important. 
Indian  River,  Schroon  River,  and  the  Sacondaga  unite  with  the  main  stream  above  Glens 
Fails,  and  between  the  latter  point  and  Troy  it  receives  Batten  Kill,  Fish  Creek,  Hoosic 
River,  and  the  Mohaw^k.  The  tributaries  below  Troy  include  Catskill,  Esopus,  and  Rond- 
out  creeks,  and  Wallkill  River  from  the  west,  and  Kinderhook  Creek,  Jansen  Kill,  Wap- 
pinger  Creek,  Fishkill  Creek,  and  Croton  River  from  the  east. 

Mohawk  River,  the  largest  of  the  tributary  streams,  rises  in  the  sandy  hills  south  of 
Booneville,  in  western  New  York,  about  40  miles  from  the  east  end  of  Lake  Ontario.  Its 
uppermost  tributaries  are  fed  by  large  springs,  and  in  addition  the  stream  receives  consid- 
erable water  brought  in  from  the  adjacent  Black  River  drainage  basin  for  the  supply  of 
the  Black  River  and  Erie  canals. 

The  Mohawk  flows  southward  until  it  reaches  the  city  of  Rome,  at  which  point  it  turns 
to  the  east,  flowing  across  the  State  in  a  coune  a  little  east  of  south  until  it  enters  the 
Hudson  at  Cohoes,  a  few  miles  above  Troy.  It  has  a  length  by  actual  course  of  140  to  145 
miles,  and  a  drainage  area,  measured  at  the  mouth,  of  3,468  square  miles. 

The  immediate  valley  of  the  Mohawk  is  broad  and  open,  at  many  places  a  mile'  or  two 
in  width,  from  which  there  is  a  rise,  usually  gradual  but  sometimes  abrupt,  to  hills  which 
attain  altitudes  several  hundred  feet  above  the  stream.  Toward  the  mouth  of  the  river 
the  valley  becomes  more  contracted  and  the  meadows  disappear.  The  flats  which  border 
the  stream  have  a  rich  alluvial  soil,  finely  adapted  to  the  raising  of  grass,  grains,  and  broom 
cam;  the  more  elevated  lands  are  covered  with  sandy  and  gravelly  loam. 

Above  Rome  the  Mohawk  flows  through  a  deep  gorge  in  shale  rock;  from  Rome  east- 
ward to  Little  Falls  the  valley  is  deeply  filled  with  alluvial  deposits,  and  the  flood  plains 
on  either  side  become  submerged  during  freshets,  thus  acting  to  some  extent  as  storage 
reservoirs.  At  Little  Falls  the  river  cuts  through  a  rocky  gorge,  whose  walls  rise  pre- 
cipitously 500  or  600  feet. 

Below  Rome,  the  fall  of  the  river  is  small  and  rather  uniform,  l>eing  made  up  of  long 
quiet  reaches  with  slight  rifiies;  but  at  Little  Falls  this  unifonnity  is  broken,  and  the  stream 
descends  in  a  succession  of  falls  about  45  feet  in  2,500.  The  average  fall  between  Rome 
and  the  lower  aqueduct  at  Crescent,  a  distance  of  110.7  miles,  is  2.43  feet  per  mile;  thence 
to  the  level  of  slack  water  above  Troy  dam  there  is  a  farther  descent  of  149.5  feet  in  4.4 
miles,  but  of  this  105  feet  is  included  within  the  improved  power  at  Cohoes. 

The  principal  tributaries  of  the  Mohawk  l)elow  the  source  are,  successively,  Oriskany, 
West  Canada,  East  Canada,  and  Schoharie  creeks. 

The  Erie  Canal  runs  parallel  to  the  Mohawk  through  most  of  its  course  below  Rome 
and  derives  a  part  of  its  water  supply  from  the  river.  Feeder  dams  for  purposes  of  diver- 
sion are  located  on  the  river  at  Delta,  Rome,  Little  Falls,  Rocky  Rift,  and  Rexford  Flats. 
A  dam  at  Oriskany  Creek  also  diverts  into  the  canal  a  portion  of  the  flow  of  that  tribu- 
tary, as  well  as  waters  brought  into  the  Mohawk  basin  from  storage  reservoirs  located  in 
the  upper  drainage  basin  of  Chenango  River  near  Hamilton,  N.  Y.  There  is  also  a 
diversion  dam  near  the  mouth  of  Schoharie  Creek,  the  largest  tributary  of  the  Mohawk. 

The  annual  precipitation  in  the  Hudson  River  basin,  as  determined  by  observations  at 
twelve  or  more  stations,  is  about  37  inches,  but  the  amount  is  undoubtedly  much  greater 
in  the  elevated  country  near  the  headwaters. 

The  flow  of  the  upper  Hudson  is  controlled  to  some  extent  during  the  dry  season  by  the 
use  of  Indian  Lake  storage  reser\'oir,  and  the  facilities  for  storage  works  in  this  part  of 
the  basin  are  unsurpassed.  The  entire  region  is  dotted  with  ponds  and  lakes,  many  of  them 
IBB  166—06 2 
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of  large  size  and  fed  from  extensive  drainage  arepis.  Saratoga  Lake  serves  as  a  regulator 
of  Fish  Creek,  and  there  is  a  small  reservoir  at  the  headwaters  of  the  Hoosic.  Storage  is 
also  extensively  developed  in  the  basin  of  Grot  on  River  for  the  purpose  of  supplying  the 
city  of  New  York  with  water.  The  flow  of  the  Mohawk  above  the  gaging  stations  at  Little 
Falls  and  Dunsbach  Ferry  is  modified  during  the  season  of  canal  navigation,  extending 
from  about  May  1  to  December  1. 

Except  that  of  the  Delaware,  the  basin  of  the  Hudson  contains  a  greater  population  in 
proportion  to  its  size  than  any.  other  important  river  basin  in  the  United  States.  This 
population  is  largely  concentrated  along  the  great  highway  of  traffic  which  foUows  the 
valley  of  the  Mohawk  from  the  west  and  then  continues  down  the  lower  Hudson. 

HUDSON  RIVER  AT  FORT  EDWARD,  N.  Y. 

This  station  was  established  in  1895,  in  connection  with  the  upper  Hudson  storage  sur- 
veys. It  is  located  at  the  dam  of  the  International  Paper  Company.  The  drainage  area 
of  the  Hudson  above  Fort  Edward  is  2,800  square  miles,  which  is  62  -per  cent  of  that  above 
the  Mechanicsville  gaging  station,  the  principal  intervening  tributaries,  Hoosic  River 
and  Batten  Kill,  having  drainage  areas  of  730  and  460  square  miles,  respectively. 

The  dam  is  of  framed  timber  on  slate-rock  foundation  and  leaks  but  little.  The  crest 
IB  straight,  very  nearly  level,  and  587.6  feet  long.  The  crest-gage  zero  stands  at  the  level 
of  the  lip  of  the  dam  proper.  A  new  and  accurate  profile  of  the  crest  of  the  dam,  obtained 
in  1903,  has  been  used  to  determine  the  discharge  since  that  date. 

Flashboards  from  15  to  18  inches  high  are  usually  maintained  on  the  dam.  A  record  is 
kept  of  the  height  of  the  flashboards  and  of  the  times  of  their  setting  and  removal. 
When  the  flashboards  are  ofl*  the  dam  the  flow  is  computed  by  means  of  coefficients 
derived  from  the  United  States  Geological  Survey  experiments  on  a  model  dam  of  similar 
cross  section;  with  the  flashboards  on,  the  flow  is  computed  by  the  Francis  formula  for 
the  thin-edged  weir.a 

In  the  winter  of  1896-97  a  flood  spillway  was  cut  around  the  south  end  of  the  dam,  and 
the  water  flows  over  this  when  it  reaches  the  level  of  the  crest  of  the  flashboards.  The 
profile  of  the  spillway  is  very  irregular  and  causes  some  uncertainty  in  calculating  the 
flow  at  times  of  high  water. 

During  the  dry  season  but  little  water  passes  over  the  dam,  the  entire  flow  being  employed 
to  drive  the  turbines,  of  which  there  are  62  in  the  adjoining  mill. ,  These  are  nearly  all  of 
modem  types,  which  have  been  tested  at  the  Holyoke  flume.  A  record  is  kept  of  the 
daily  run  of  each,  in  hours,  as  well  as  of  the  working  head,  which  is  usually  19  feet.  The 
discharge  through  the  turbines  is  taken  from  diagrams  expressing  the  flow  as  a  function 
of  the  working  head  and  number  of  wheel-hours  run. 

In  the  navigation  season  water  is  diverted  from  the  Hudson  at  the  Glens  Falls  feeder 
dam,  7  miles  above  Fort  Edward,  for  the  supply  of  the  Champlaiu  Canal. 

Information  concerning  the  Hudson  at  Fort  Edward  is  contained  in  the  annual  reports 
of  the  State  engineer  and  surveyor  of  New  York,  and  in  the  following  publications  of  the 
United  States  Geological"  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Description:  WS  36,  p  58;  47,  p  75;  65  p  48,  82,  p  100;  97  pp  221-222;  125,  pp  1^20. 

Discharge:  WS  47,  p  39. 

Discharge,  daily:  WS  47,  p  76;  66  p  49;  82,  p  101;  125,  p  23. 

Diacharge,  high-water:  WS  65,  p  50. 

Discharge,  monthly:  Ann  22,  iv,  p  107;  WS  35,  p  24;  65,  p  49-50;  82,  p  102;  126,  p  23. 

Hydrograph:  Ann  22,  Iv,  p  108. 


o  Wate^Sup.  and  Irr.  Paper  No.  150,  U.  S.  Geol.  Survey,  1906. 
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Dailtf  discharge,  in  seeond-feet,  of  Hudson  River  at  Fort  Edward,  N.  Y.,for  1906. 


Day. 


2,660 
4,323 
3,888 
3,566 
3,028 
2,913 
2,244 
2,109 
3,968 
3,fi06 
3,604 
3,214 
3.118 
1,288 
2,188 
3,755 
3,058 
3,058 
2,988 
2,713 
1,884 
2,6f0 
3,093 
3,003 
2,693 
2,462 

27 ;  2,502 

> 1.964 

29 1,567 

30 '  2,511 

31 ;  2,511 


Jan.  I  Feb. 


2,479 
2,429 
1,964 
2,589 
2.284 
2,251 
2,281 
2,420 
2,568 
2,459 
2,004 
2,133 
2,257 
2,472 
2,534 
2,523 
2,428 
1,790 
941 
2,232 
2,307 
2,192 
2,162 
2,397 
1,948 
1,633 
2.307 
2,215 


Mar. 


2,070 
2,282 
2,171 
1,908 
1,759 
2,326 
2,160 
2,370 
2,350 
2,055 
1,714 
544 
2,064 
2,055 
2,077 
2,250 
2,245 
1,713 
444 
3,318 
4,615 
4,496 
4,590 
4,392 
2,734 
4,523 
6,737 
7,e03 
9,482 
12,884 
35,578 


I 


Apr.       May.      June. 


38,907 
36,435 
30,865 
24,235 
23,445 
26.355 
27,215 
22,785 
19,520 
15,765 


July.      Aug.     Sept.      Oct.     Nov.     Dec. 


15,375  j 


17,185 
18,045 
17,705 
16,065 
17,940 
13,985 
11,555 
9,725 
8,095 
7,888 
15,200 
16,990 
16,345 
14,745 
11,420 
11,140 
9,725 
8,405 
9,810 


-  - 

11,420 

3,279 

11,005 

3,415 

8,313 

1,143 

9,469 

3,390 

8,005 

3,162 

5,572 

2,778 

7,660 

2,663 

6,795 

4,897 

7,073 

8,087 

6,795 

12,007 

6,605 

9,112 

6,175 

7,804 

5,779 

7,121 

6,177 

8,525 

5,789 

7,865 

6,175 

6,362 

5,789 

3,521 

5,428 

11,393 

4,880 

12,035 

2,471 

12,466 

5,060 

15,868 

5,428 

17,986 

4,325 

16,833 

4,325 

13,952 

3,665 

11,078 

3,665 

11,245 

2,009 

13,572 

5,462 

14,470 

5,147 

12,993 

3,529 

11,620 

3,339 

9,089 
9,560 
14,611 
17,047 
16.681 
14,775 
12,700 
9,846 
9,112 
9,461 
8,147 
5,311 
5,520 
4,604 
2,110 
4,418 
4,437 
3,512 
4,397 
4,222 
4,190 
1,980 
2,773 
1,739 
3,122 
3,122 
3,122 
3,007 
1,237 
237 
7,361 


8,544 
8,026 
6.505 
5.495 
2,682 
3,701 
4.065 
3,873 
3,007 
3,007 
3,007 
2,057 
2,771 
3,649 
3,007 
3,759 
5,495 
7,537 
4,443 
4,012 
3,472 
3,122 
3,007 
3,007 
3,007 
1,487 
1,702 
2.349 
1,911 
1,747 
1,246 


1,841 
2,409 
4,219 
10,263 
17,943 
18,279 
16,958 
14,754 
11,715 
9,810 
9,083 
7,922 
8,337 
7,537 
6,424 
3,257 
4,647 
7,274 
10,811 
12,397 
13,969 
11,138 
10,380 
9,221 
8,549 
6,958 
6.108 
5,378 
4,938 
2,521 


I  3,908 
I  5,093 
I  3,824 
!  3,759 
I  3,623 
13,508 

1,197 
I  2,180 

3,757 
I  2,506 
j  3,007 
I  2,756 

I  6,510 
6,130 
6,027 
4,966 
4,364 
4,325 
4,574 
4,979 
6,247 
6,666 
5,561 
4,503 
4,503 
4,093 
1,596 
5,201 
5,112 
4,075 


4,228 

4,807 

6,255 

3,924 

6,725 

7,024 

6,758 

7,776 

7,457 

7,442 

4,479 

2,099 

5,829 

5,530 

5,591 

I  5,059 

I  5,272 

'.  2,773 

I  4,219 

I  4,840 

I  3,372 

I  3,007 

I  3,411 

j  3,372 

I  1,383 

I  3,741 

I  3.513 

3,722 

3,257 

,  4,212 


5,928 
3,424 
6,247 
9,639 
8,506 
8,506 
8,631 
7,606 
5,049 
6,486 
5,179 
3,529 
4,221 
3,823 
3,823 
1,335 
1,702 
2,913 
2,663 
3,279 
3,665 
4,009 
2,498 
5,772 
9,099 
4,487 
3,665 
3,415 
3,415 
2,605 
5,891 


I 


EsHmateff  monthly  dvfcharge  of  Hudson  River  at  Fort  Edward,  N.  Y.,  for  1905, 
[Drainage  arf»a,  2,800  square  milp.s.] 


Discharge  in  second-feet. 


Month. 


January 

February.. 

March 

April 

May 

June , 

July , 

August 

September. 
October.... 
November. 
December.. 


The  year. 


I 
Maximum. '  Minimum.  ,    Mean. 


2,843 
2,222 
4,436 
17,762 
5,917 
9,021 
6,499 
3,701 
8,829 
4,338 
4,686 
6.028 


4,323 

1,288 

2,589 

941 

35,578 

444 

38,907 

7,888 

11,420 

2,009 

17,98(i 

1,143 

17,047 

237 

8,544 

1,246 

18,279 

1,841 

6,666 

1,197 

7,776 

1,383 

9,639 

1.33.5 

38,907 


Run-off. 


Second-feet 

per  square 

mile. 


237  ,        6,271 


1.02 
.794 
1.58 
6.34 
2.11 
3.22 
2.32 
1.32 
3.15 
1.55 
1.67 
1.80 

2.24 


Depth 
in  inches. 


1.18 
.827 
1.82 
7.07 
2.43 
3.59 
2.fi8 
1.52 
3.51 
1.79 
1.86 
2.08 

30.36 


J 
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STREAM    MEASUREMENTS    IN    1905,   PART    TI. 


HUDSON  RIVER  AT  MECHANIC8VIIvL.E,  N.  Y. 

A  record  of  the  flow  of  Hudson  River  at  Mechanicsville  has  been  kept  by  the  Duncan 
Company  since  December,  1888.  The  record  includes  two  daily  readings  of  the  depth  on 
the  crest  of  the  dam,  and  a  continuous  record  of  the  nm  of  the  water  wheels  in  the  adjoining 
paper  mill.  The  accompanying  tables,  computed  by  Mr.  R.  P.  Bloss,  the  engineer  of  the 
company,  show  the  daily  and  monthly  mean  flow  at  Mechanicsville. 

Tlie  dam  of  the  West  Virginia  Pulp  and  Paper  Company  at  Mechanicsville  was  raised 
during  1904,  a  concrete  crest  and  apron  being  added,  so  that  the  dam  has  now  a  rounded  or 
ogee  profile.  A  discharge  curve  has  been  calculated,  using  coefficients  of  discharge  derived 
from  United  States  Geological  Survey  experiments  on  models  of  dams  of  ogee  cross  section 
by  Robert  E.  Ilorton. 

Information  concerning  the  Hudson  at  Mechanicsville  is  contained  in  the  following  publi- 
cations of  the  United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply 
Paper) : 

Description:  Ann  19,  iv,  pp.  117-118;  WS  35,  pp  58-.59;  47,  p  77;  (i5,  pp  50-51;  82.  p  102;  97,  p  218;  125. 
pp  22-23. 

Discharge:  WS  47,  p  39. 

Discharge,  daily:  WS  35,  pp  59-61;  47,  pp  78-79;  65,  p  52;  82,  p  103;  97,  p  218;  125,  p  23. 

Discharge,  monthly:  Ann  19,  iv,  pp  119-122;  20,  iv,  p  81;  22,  iv,  pp  109-110:  WS  35,  p  24;  65,  pp  52-53;  82, 
p  104;  97,  p  219;  125,  p  23. 

Discharge,  yearly:  Ann  20,  iv,  p  47. 

Hydrographs:  Ann  19,  iv,  p  118;  20,  Iv,  p  80;  21.  iv,  p  72;  22,  iv,  p  111;  WS  75,  p  23. 

Daily  dvicfiarge,  in  fiecond'-feet,  of  Hudson  Rii>er  at  McduinicsviUe,  N.  Y.,for  190^, 


Day.  '    Jan- 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


'  4,410 
'  3,970 
]  5,550 
j     5,450 

5.350 
I  5,250 
I     4,330 

4,910 
I  4,930 
'  6,920 
I    5,870 

5, 780 
,  4,730 
I    4,840 

,     .'5,840 

I     7,140 

5.640 

I    5.510 

I     5.850 

I     4,600 

3.390 

'     9,310 

I  12,970 

'     9,340 

I     6,800 

I.  .5,790 

5,190 

4,770 

5,070 

5,910 


Mar.       Apr.       May.      June,   i   July.      Aug.   |   Sept. 


.5,770 
4,730 
4,320 
4,370 
3,560 
.3,980 
5,500 

15, 130 
9.910 
8,020 
7,680 
7,770 
7,270 
8.0f.0 
7.380 
5.410 
5,. 580 
5.500 
4.270 
5.320 
6,  fi60 
7.310 

11,8.50 
9,780 
7.770 
6,700 
6,290 
6,450 
6,550 


5, 770 
4,930 
6,030 
11,180 
9,130 
7,968 
6,732 
16,468 
14,  .544 
11.611 

io,5eo 

9,305 
8.827 

sjm 

7.880 
7.378 
6,910 
6. 162 
5, 754 
7,2(>(i 
7,585 
7.682 
9,792 
13,754 
14,0f>2 
22,844 
23,362 
20.450 
17,471 
16,a58 
16,583 


16,812 
20,678  j 
19,274  ! 
17,637 
18,449  I 
19,974 
22,700  ' 
24.412 
32,127  I 

:i6,3a5  j 
34,3.58  I 
31.a54 
26.. 537  I 
22.377  I 
19.549  I 

16.039  ' 
15.429 
14.473  I 
12,921 
11,7.56  I 
11,198  I 
10,7(K) 
13. .984  I 
16.836  I 
17,9«i2 
22,387  I 
25,  ,572  I 
29,131 


29,022 
28,403 
26,387 
•i5,3.54 
22,656 
20,861 
18,275 
14.  .522 
14,437 
13. 159 
12,286 
11,388 
8.728 
8.. 512 
6.897 
8.487 
11.037 
11.817 
10,362 
12.257 
11,817 
11,3()9 
11,245 
9.237 
8,600 
9,087 
8.867 
7,9.59 
6.338 
6,700 
6,934 


5,616 
.5,610 
5,596 
4,518 
2,949 
4,965 
6,377 
7,349 
21.63() 
20,2.55 
1.5.050 
12.748 
11,719 
9.3.50 
7.787 
6.825 
5.845 
.5,529 
4.395 

4,m> 

4,015 


3.913  I 
3.W»  I 


3,968  ' 
3,667  i 
2,509  I 
3.074  , 
3.427  ! 
2,844  ' 
2,  .585 


2,M)8 


2.  .578 
2,851 
2,7;» 
2,  .548 
2,564 
2,578 


2,6.30 
2,619 
2,630 


12,368  ; 
12,914  I 
12,926  I 
10,603  i 
8,929  I 
7,058 


5,440 
4,400 


2,828 
2,919 
3,016 
3,062 
5,800 
5,672 
5,200 
4,578 
5,231 
4,665 
5.573 
5.012 
4,409 
3.258 
1,5,000 
14,610 
9,095 
7,539 
7,642 
6.260 
5.491 
5,470 
4,038 
4,511 
5,642 
7.990 
10,412 
10,439 
9,309 
14,239 


Oct. 

14,518 
14,993 
13,621 
10,327 

9.508 
8.889 


Nov. 


14,145 
12.353 
10,646 


Dec. 


3,388  ' 8,796 


7,754 

3,583 

6,708 

3,  .529 

6,065 

2,939 

5,867 

2,943 

5,636 

3,812 

5,042 

2,993 

5,722 

2,927 

4,987 

3,243 

4,773 

3.654 

4,916 

2,907 

4,213 

2,8M 

3,913 

3,685 

3,623 

2.961 

5,335 

3,746 

4.230 

3,333 

4.337 

3,193 

4,018 

3,177 

4,210 

2,731 

3.637 

3.346 

3.012 

2,983 

4,453 

3,. 540 

4,831 

3,2.5.5 

3,999 

2.993 

4,131 

2,996 

3,660 

2,874 

4,374 

3.tr.7 

3.399 

4.^22 

3.860 

11.973 

4,1.56 

S.Ow 

4,432 

6,708 

6,341 
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DaSy  discharge f  in  second-feet^  of  Hudson  River  at  MeehaniesviHe,  N.  Y,,for  1906, 

Day.  I   Jan.       Feb.       Mar.       Apr.      May.      June.      July.   |   Aug.   '  Sept.       Oct.    i  Nov.  i  Dec. 


9.. 
10.. 
II.. 
12.. 
13.. 
14.. 
L5.. 
It).. 
17.. 
W.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
2li.. 
29.. 
30.. 
31.. 


5,340 
6,868 
6,662 
4,791 
4,948 
5,875 
10,o72 
10.200 
8,877 
7,619 
6,362 
6.659 
8,624 
7.63U 
5,538 
6.964 
5,896 
6,461 
6,461 
6,526 
5.421 
4,484  I 
5,263 
4,950 
5,004 
4,276 
4.112 
4,721 
4.168 
4,213 
3,517 


3,288 
3,903 
3,800 
2.927 


4,193 
3,885 
3. 175 
3,256 
3,435 
3,476 
4,564 
3.333 
3,710 
3.284 
3,532 
4,027 
3,705 
5,204 
3,309 
2,927 
3,380 
3,105 
2.954 
3,095 
4,168 
3.080 
2.996 


2,966 
2,966 
2,966 
2,951 
3,574 
3,067 
2.951 
2,951 
2.951 
3,028 
3,018 
3,846 
2,982 
2.981 
2,982 
2,951 
2,951 
3,291 
10,067 
10,714 
8,967 
7,166 
7,067 
6,994 
19,276 
17.788 
24, 161 
23,881 
I  24.631 
I  32,103 
i  42,838 


48,877 

44,936 

38,229 

31.254 

28,584 

31,678  i 

33,585 

33,010  I 

23,784  ■ 

22,110 

21,670 

25,231 

24,481 

24,031 

22,550 

21,612 

18,715 

16,804 

13,776 

12,186 

11,714 

15,652 

17,326 

18.208 

17,378 

15,450 

13,925 

13,477 

11,715 

11,209 


13,063 
12,466 
12,112 
11,105 
11.504 
11.130 
9.254 
10,259 
9,573 
9,9?2 
9,386 
8,620 
8,361 
7,539 
8,327 
7,577 
8,736 
7,576 
7,707 
7,356 
5.487 
7,355 
6,396 
5,678 
5,429 
5,056 
5, 195 
4,184 
6,203 
6,007 
4,692 


4,466 
4,430 
4,346 
3,590 
4,623 
4,719 
4,273 
4.203 
6,a'>9 
13,724 
9,955 
7,928 
7,632 
8,053 
8,186 
7,173 
5,888 
5,709 
11,067 
10,867 
14,426 
20,39.5 
18,664 
15,422 
11,915 
12,407 
14,109 
14,932 
14,123 
12,364 


10,394 
8,32() 
14,444 
13.265 
11,374  I 
14.932 
12,695  I 
10,621  ' 
8,503 
8.494 
7,655 
6,209 
5,922 
5,594 
5,430 
3,638 
5.746 
4,568 
4,721 
5,444 
5,302 
4,974 
2,715 
4,573 
4,429 
3,587 
3,632 
3,839 
3,749 
3,638 
6.'562 


I 


10,194  ' 
9,940 
8,610 
7,025  I 
5,911  I 
4,004 
5,840 
4,011 
5,195  , 
5,676  I 
5,608 
7,018 
4,455 
5,812 
5,191 
6,551 
7,396 
8,379 
5.874 
4,981 
6,546 
5.055 
4,828 
4,623 
4,357 
2,524 
2,168 
3,656 
3,520 
3,436 
5,265 


4,068 
4,066 
4,506 
13,839  ^ 
19,544  ' 
20,704 
19.846 
17,573 
15,110  ' 
11,274 
11,855 
10,564 
11.462 
10,535 
8.853 
7,432  ' 
5,870  j 
10,617 
15,721  I 
18,214 
19,708 
18,7a3 
15,835 
11,297 
12,294 
10,278 
8.810 
8,037 
7,516 
6,823 


I 


6,9(]5 
6,586 
6,284 
5.932 
5,463 
5, 167 
3,118 
6, 1.58 
5, 181 
4.749 
5,185 
5,. 344 
8.189 
6,464 
7,374 
6,370 
5,772 
5,612 
5,918 
7,630 
6,463 
8.232 
7,374 
6,770 
5.836 
5,836 
5,533 
4,119 
6,346 
6,128 


Note.— Discharges  given  from  July  1  to  August  22,  19af.  are  minimum  when  all  water  parsed 
tbroui^  wheels.  On  days  during  that  period  for  which  therp  is  no  record  the  discharge  was  in  exoess 
of  2,800  second-feet. 
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Estimated  monthly  discharge  of  Hudson  River  at  MechanicsvUle,  N.  Y.^far  190^  and  1906. 
[Drainagn  area,  4.500  square  miles.] 


Month. 


January 

February 

March 

April  (28  days) 

May 

June 

July  (4  days) 

August  (15 days)... 

September 

October  (10  days) . 

November..! 

December 


January 

February.... 

March 

April 

May 

June 

July 

August 

September... 
October  2-31. 


1905. 


Discharge  in  seeond-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

Depth 
in  inches. 

12,970 

3,390 

5,805 

1.29 

1.49 

15,130 

3,560 

6,858 

1.52 

1.64 

23,362 

4,930 

11,055 

2.46 

2.84 

36.305 

10,700 

20,737 

4.61 

4.80 

29,022 

6,338 

13,323 

2.96 

3.41 

21,636 

2,509 

6,765 

1.50 

1.67 

2,630 

2,608 

2,622 

.583 

.087 

12,926 

2,548 

6.259 

1.39 

.775 

15,000 

2,828 

6.660 

1.48 

1.65 

14,993 

8.889 

11,780 

2.62 

.974 

7,754 

3.012 

4.644 

1.03 

1.15 

11,973 

2.726 

3.922 

.872 

1.00 

10,572 

3,517 

6,097 

1.35 

1.56 

5,204 

2,927 

3,544 

.788 

.810 

42,838 

2.a'il 

9.388 

2.09 

2.41 

48,877 

11,209 

22,748 

5.06 

5.65 

13,063 

4,184 

8.171 

1.82 

2.10 

20,395 

3,590 

9,552 

2.12 

2.37 

14,932 

2,715 

6,935 

1.54 

1.78 

10, 194 

2,168 

5,631 

1.25 

1.44 

20,704 

4,066 

12,032 

2.67 

2.98 

8,232 

3,118 

6,067 

1.35 

1.51 

CIIAMPLAIN  CANAL.  AT  FORT  EDWARD  AND  MECHANICS VIL.L.E,  N.  Y. 

About  7  miles  above  Fort  Edward,  at  the  Glens  Falls  feeder  dam,  water  is  diverted  from 
the  Hudson  for  the  supply  of  the  Champlain  Canal,  and  the  recorded  flow  of  the  river  at 
Fort  Edward  and  Mechanics ville  does  not,  therefore,  represent  the  total  natural  yield  of  the 
drainage  basin  at  those  points. 

Measurements  of  flow  of  Champlain  Canal  were  made  during  1905,  as  foUows:  August  29, 
at  Saratoga  Street  Bridge,  Mechanics  ville,  by  E.  F.  Weeks,  discharge  84  second-feet;  at 
Notre  Dame  Street  Bridge,  Fort  Edward,  by  E.  F.  Weeks,  discharge  78  second-feet.  A 
measurement  made  at  the  latter  place  on  September  25,  1905,  showed  a  discharge  of  138 
second-feet. 


HUD30N    RIVER   DRAIIIiTAOE    BASIN. 
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FISH  CRKEK  AT  BXTRGOYNE,  N.  T, 

Fish  Creek  forms  the  outlet  of  Saratoga  Lake  and  has  a  length  of  8  miles  below  the  limit 
of  slack  water  from  the  lake.  It  descends  100  feet  in  the  lower  4  miles  of  its  course,  the 
greater  portion  of  this  fall  being  concentrated  at  Victory  Mills,  and  enters  the  Hudson  at 
Schuylerville,  where  power  is  developed.  It  has  a  total  drainage  area  of  235.8  square 
miles,  as  shown  by  the  following  table: 

Drainage  area  of  Fish  Creek,  a 


Point  of  measurement. 


Area  in  square 
miles. 


Place  to 
place. 


Total. 


Kayaderosseras  Creek  above  Middle  Grove 

Middle  Grove  to  Ballston  Springs 

Ballston  Springs  to  mouth 

Saratoga  Lake  water  surface 

Total  direct  drainage  b 


Sq.  miles. 
43.8 
65.8 
85.1 
6.8 
41.1 


8q.  tnUes. 
43.8 
109.6 
194.7 


285.8 


s  From  United  States  Geological  Survey  topographic  maps,  Saratoga,  Schuylerville,  Schenectady, 
Glens  Falls,  Luzerne,  and  Broadalbin  sheets. 
&  Above  Brandt's  bridge. 

A  temporary  gage  was  established  at  Burgoyne  station  on  August  25,  1904,  and  discon- 
tmued  June  30,  1905.  The  gage  was  attached  to  the  right-hand  abutment  of  Brandt's 
bridge,  and  observations  of  stage  were  taken  once  each  day  by  G.  R.  Warner.  Current- 
meter  measurements  were  made  from  the  bridge.  The  discharge  is  not  a  continuous 
function  of  the  stage  of  the  stream,  however,  owing  to  the  fact  that  grass  and  aquatic  plants 
growing  in  the  channel  cause  the  velocity  to  vary  with  the  season.  The  channel  is  occar 
sionally  cleared  of  this  growth  by  the  water-power  users  in  order  to  facilitate  the  flow. 

Dischaige  measurement  of  Fish  Creek  at  Burgoyne,  N.  Y.,  by  Horton  and  Mott,  Sep- 
tember 25,  1905;  gage  height,  2.48  feet;  discharge,  683  second-feet. 

Daily  gage  heigJU,  in  feet,  of  Fish  Creek  at  Burgoyne^  N.  F.,  for  1906. 


Day.         Jan. 


1.1 
1.15 
1.45 
1.45 
1.3 
1.3 
J  1.35 
8 !  1.5 


0. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 


1.9 

1.95 

1.9 

1.9 

1.95 

1.96 

1.95 

1.9 


I 


Feb. 

Mar. 
.15 

Apr. 
8.1 

.9 

.8 

.1 

8.0 

.85 

.1 

7.6 

.9 

.15 

7.0 

.8 

1.8 

6.6 

.8 

1.1 

6.3 

.9 

.2 

6.1 

.9 

.2 

5.9 

.9 

.3 

4.6 

.95 

.3 

4.3 

.9 

.36 

4.1 

.8 

.75 

4.1 

.75 

.8 

4.0 

.8 

.85 

3.9 

.7 

.85 

3.7 

.65 

.8 

3.5 

May. 

June. 

1.6 

0.05 

1.52 

.0 

1.45 

.0 

1.3 

.0 

1.36 

-.08 

1.25 

-.17 

1.3 

-.04 

1.2 

.0 

Day. 


1.15 

1.15 

1.1 

1.0 

1.05 

.95 

.9 

.96 


.0 

.0 
-.05 
-.08 

.3 

.1 

.05 

.02 


17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Jan. 


1.8 

1.75 

1.8 

1.85 

1.7 

1.3 

1.2 

1.2 

1.1 

1.1 

1.0 

.9 

.9 

.85 
1.0 


Feb. 


.5 

.5 

.9 

.9 

.95 

.95 
1.0 
1.0 

.9 

.2 

.2 

.3 


Mar. 


.8 

.9 
LO 
1.0 

.9 

.9 

.85 

.95 
1.1 
1.2 
1.5 
2.5 
3.6 
5.0 
6.76 


Apr. 


3.4 

3.1 

2.9 

2.7 

2.6 

2.5 

2.4 

2.3 

2.2 

2.13 

1.92 

1.8 

1.73 

1.65 


May. 


June. 


.0 

.05 

.03 

.04 

.08 

.0 

.1 

.05 

.4 

.22 

.2 
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KAYADEROSSERAS  CREEK  NEAR  SARATOGA  L.AKE,  N.  Y. 

Kajaderosseras  Creek,  the  chief  tributary  of  Saratoga  Lake,  drains  the  highland  region 
lying  north  and  west  of  the  lake  and  has  its  source  in  the  range  of  hills  which  rises  about 
800  feet  above  the  general  plateau  and  trend  northwest  and  southeast.  The  area  of  the 
basin,  measured  at  the  mouth  of  the  creek,  Ls  194.7  square  miles.  The  topography  of  the 
main  plateau  is  moderately  rolling,  the  soil  is  sandy,  and  tributaries  are  sparse,  with  few- 
marsh  or  lake  areas. 

A  measurement  of  the  discharge  of  this  creek  was  made  by  Robert  E.  Horton  and  D.  L. 
Mott  on  September  25,  1905,  at  the  first  bridge  above  Saratoga  Lake.  Tlie  water  surfa-  e 
was  7.93  feet  below  the  top  of  the  upper  horizontal  tie  board,  5  feet  from  ihe  left-hand  end 
of  the  bridge,  upstream  side.  The  area  of  the  cross  section  was  301  square  feet;  the  dis- 
charge 250  second-feet. 

INDIAN  RIVER  AT  INDIAN  LAKE,  NEW  YORK. 

A  record  of  the  stage  of  water  in  Indian  Lake  reservoir,  located  in  the  upper  Hudson 
River  basin,  as  described  in  preceding  reports,  has  been  continued.  The  reservoir  gates 
were  open  during  the  greater  portion  of  the  year,  the  closed  period  extending  from  April  1  to 
July  26.     The  reported  stage  of  water  in  the  reservoir  is  shown  in  the  accompanying  table. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  47,  pp  71-72;  G5,  pp  42-44:  82.  p  98:  97,  p  222;  125.  p  24. 
Stage  of  water:  47,  p  72;  05,  p  44:  82,  p  99;  97.  p  223;  125,  p  24. 

Stage  of  water,  in  feet,  in  Indian  Lake  reservoir ,  New  York,  for  1906. 


Day.                 Jan. 

Feb. 
13. 16 

Mar. 

7.84 

Apr. 
10.66 

May. 

2li.33 

June. 
31.04 

July. 
35.12 

Aug. 
34.5 

Sept. 
33.62 

Oct. 
33.58 

Nov. 

1 

17.16 

32.58 

2 

16.92 

12.92 

7.66 

11.46 

2(>.  (;6 

31.08 

3.5.58 

34.42 

33.5 

33.42 

32.51 

3 

16.79 

12.  m 

7.46 

12.04 

27.0 

31.04 

:M).0 

34.25     33.84 

33.25 

32.42 

4 

16.62 

12. 4i\ 

7.25 

12. 75 

27.  .33 

31.21 

35.96 

34.08     35.08 

33.0 

32.33 

5 

'  16.42 

12.2.5 

7.04 

1.3.5 

27. 62 

31.33 

35.66 

34.08     36.08 

32.92 

32.25 

6 

16.42 

12.08 

6.84 

14.42 

27.92 

31.42 

35.33 

34.08     36.16 

32.75 

32.21 

7 

16.46 

11.88 

6. 6() 

1.5.08 

28. 16 

31.5 

:«.  16 

34.08     36.0 

32.5 

.32- 16 

8 

16.46 

11.6(i 

6.50 

1.5.  .58 

28.  .37 

31.75 

35.0 

34.08  '  35.84 

32.25 

32.12 

9 

16.33 

11.46 

6.3;j 

15. 58 

28.  .58 

32.0 

34.84 

34.0    :  35.66 

32.08 

32-08 

10 

16.21 

11.2.5 

6.08 

16.33 

28.75 

32. 16 

34.58 

34.0       35.5 

32.16 

31.96 

n 

16.12 

11.04 

5.84 

16. 6<) 

28.92 

32.37 

34.42 

34.0 

35,33 

32.25 

32.84 

12 

16.0 

10.84 

,5.  .58 

17.  a3 

29.04 

:V2..58 

34.25 

34.04 

35.16 

32.5 

31.66 

13 

15.92 

\o.m 

5.3:j 

18.0 

29. 16 

.32. 75 

34. 16 

34.08 

.35.0 

32.71 

31., 54 

14 

15.84 

10.5 

5.08 

18.  .58 

29.29 

32.92 

34.25 

.34.08 

34.92 

32.92 

31.42 

15 

'  15.75 

10.  .33 

4.84 

18.92 

29. 46 

33.0 

34. 16 

34.08 

34.84 

33.0 

31.. 58 

16 

1  15.66 

10.16 

4.  .58 

19. 16 

29.  .58 

:J3.08 

34.21 

34.12 

34.75 

33.08 

31.66 

17 

15.58 

10.0 

4.3;j 

19.  aj 

29.71 

33. 75 

34.16 

34.08 

34.66 

33.16 

31.71 

18 

15.42 

0.84 

4.33 

19.5 

29.84 

:m.33 

:«.08 

34.04  '■  34.84 

33.29 

31.75 

19 

■  15.25 

9.  .58 

4.;« 

19.71 

30.0 

34.  ()6 

34.16 

34.0       35.08 

33.5 

31.75 

20 

15.08 

9.42 

4.;« 

19. 92 

30.  (W 

:i.5.08 

34. 16 

33.96     35.25 

33.79 

31.75 

21 

15.0 

9.25 

4.33 

20.5 

30.16 

:i5.:« 

34. 16 

33.0       35.29 

34.0 

31.75 

22 

14.92 

9.08 

4.3:i 

21.66 

30.25 

.3.5.5 

.34. 16 

33.96     35.29 

34.08 

31.75 

23 

14.84 

8.92 

4.84 

22. 5 

30.33 

:i5. 4«i 

34.21 

33.96     35.16 

34.21 

31.79 

24 

14.71 

8.71 

5.08 

23.0 

,30.42 

35.42 

34.08 

.33.96  ,  35.12 

34.33 

31.84 

25 

14  58 

8.5 

8.:« 

.5.5 
5.84 

Zl.  42 
2:1.84 

:«.5 

.30.  .58 

3,5. 25 
3.5. 4<] 

34.08 
.34.08 

33.96     ,34.84 
33.92     .34.71 

34.37 
34.42 

31  88 

2() 

14.46 

31.92 

27 

14.33 

8.16 

6.21 

24.  XJ 

:«).  6«i 

.T).  42 

34.08 

33.92     34.5 

34.33 

31.96 

28 

14.0S 

8.0 

6.6<) 

24.  75 

30. 75 

:«.42 

34.08 

33.92     34.25 

33.92 

32.0 

29 

13.84 

7.2t» 

25.  Xi 

•M).  84 

:j5.:« 

34.04 

,33.92  :  34.0 

33.54 

32.08 

30 

'  la.-'W 

8.;« 

2.5.  .88 

.30.92 

35. 2.5 

34.25 

33.84     33.75 

33.16 

32.25 

31 

'  13.42 

9.42 

31.0 

34.5 

33,75  j 

32.84 

HUDSON    RIVER    DRAINAGE    BASIN. 
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IIOOSIC  RIVKU  AT   BUSKIUK,  X.  Y. 

Hoosic  River  has  its  sources  on  the  west  slope  of  the  Iloosao  Mountains  in  Vermont 
and  Massachusetts.  Two  head  hranches,  one  flowing  southward,  the  other  northward 
along  the  west  slope  of  this  range,  unite  at  North  Adams,  Mass.,  and  the  stream  then 
flows  northwestward,  entering  the  Hudson  3  miles  north  of  Mechanicsville. .  Alwve  Bus- 
kirk  the  drainage  basin  is  nigged  and  precipitous,  the  distribution  of  tributaries  affording 
rapid  conc«ntration  of  the  run-off  from  the  steep  nx'k  slopes.  The  ridg(s  are  sparsely 
wooded.  The  soil  in  the  valleys  is  generally  (irm  and  tenacious.  The  general  elevation 
of  the  valley  at  the  junction  of  the  headwaters  is  1,()00  feet.  Numerous  dams,  affording 
power  for  textile,  agricultural  implement,  and  other  industries  are  scattered  throughout 
the  length  of  the  stream  from  North  Adams  to  Schaghticoke.  The  drainage  basin  contains 
no  important  lakes  and  but  one  storage  reservoir,  at  Famam,  near  the  head  of  South  Branch. 

South  of  Hoosic  River  the  wState  boundary  follows  the  Taconic  Ridge,  which  forms  the 
divide  between  the  Hoosic  in  Massachusetts  and  the  Little  Hoosic  in  New  York. 

A  gaging  station  was  established  September  25,  1908,  at  the  highway  bridge  in  Buskirk 
village.  The  channel  is  straight  near  the  gaging  station.  The  banks  are  high  and  seldom 
overflow.  The  current  is  exceptionally  smooth,  but  is  rather  slow  during  low  water. 
A  standard  chain  gage  is  attached  to  the  covered  wooden  highway  bridge.  The  length 
of  the  chain  is  28.17  feet.  The  gage  is  read  twice  each  day  by  Bert  C.  Henry.  A  bench 
mark  is  located  on  the  upstream  corner  of  the  left  abutment;  elevation,  36.03  feet  above 
gage  datum. 

Information  concerning  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  sur\'eyor  of  New  York  prior  to  1905,  and  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Dt>soription:  97.  pp.  219-220;  125.  pp.  24-25. 
Disrhargip:  97,  p.  220;  125,  p.  25. 
Gage  heights:  97,  p.  221;  125.  p.  26. 

Discharge  meaxuremenift  of  Hooftic  River  at  Bufikirk,  N.  Y.,  in  1905. 


Date. 


Hydrographor. 


Mftn»h28 H.  R.  Beebo. 

March  29 1 do 

August  8 1  C.  C.  Covort . 

Augiijit  9 ' do 


Width. 


Feet. 
144 
144 

127  I 
125  I 


A  n*a  of  !     Mean 
Rr>clion.  i  velocity. 


Square 
Jed. 

1,095 

1.091 

421 

404 


Fret  per 
second. 

5.  52 

5. 03 

1.19 

1.03  ! 


Oa«o 
liPignt. 


Feet. 
7.  (JO 
6.98 
2.18 
1.92 


Dis- 
charg<\ 

Second- 
feet. 

G,035 

6.141 


J 
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Daily  gcLge  lieight,  in  feet ,  ctf  Tloosic  River  at  BuskirJc,  N.  F.,   for  1905. 


Day. 

1 
Jan. 

1 

Feb. 

«ar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1 
2.7    1 
2.82  ' 

3.68 
3.5 

2.95 
2.9 

7.25 
5.5 

2.62 
2.58 

1.79 
1.77 

2.26 
2.14 

3.14 
2.44 

3.0 
2.52 

2.22 
2.2 

2.0 
1.78 

3.7 

2 

a28 

3 

3.05 ; 

3.4 

2.98 

4.88 

2.65 

1.87 

2.78 

2.32 

5.02 

2.25 

1.72 

».3 

4 

2.92  1 

3.38 

2.88  1 

4.72 

2.6 

1.69 

2.28 

2.14 

5.85 

2.4 

1.88 

7.45 

5 

4.38 

3.48 

2.88 

5.08 

2.42 

1.75 

2.18 

2.14 

5.25 

2.28 

2.05 

4.85 

6 

4.35 

3.48 

2.95 

5.78 

2.45 

1.87 

2.11 

1.72 

4.05 

2.25 

2.05 

4-3 

7 

6.32 

3.62 

3.0 

4.92 

2.45 

2.17 

2.08 

2.22 

3.6 

2.08 

2.4 

3.92 

8 

5.4    ' 

3.58 

2.9 

4.3 

2.68 

1.99 

1.97 

2.12 

3.25 

1.98 

2.32 

3.55 

9 

4.1     1 

3.45 

3.0 

3.6 

2.52 

2.02 

1.87 

1.88 

3.15 

1.9 

2.3 

3.4 

10 

3.6    1 

3.52 

3.18  ! 

3.9 

2.45 

1.82 

1.97 

1.9 

2.65 

1.92 

2.1 

3.05 

H 

3.38  ; 

a  42 

3. 18  1 

5.32 

2.35 

1.72 

1.95 

2.6 

2.62 

1.88 

2.08 

Z9 

12 

3.62  1 

3.38 

3.42' 

5.9 

2.4 

1.60 

1.93 

3.72 

2.52 

2.65 

1.96 

2.92 

13 

4.6 

3,4 

3.35 

4.95 

2.38 

1.77 

1.77 

3.02 

2.48 

2.48 

2.02 

2.82 

14 

3.82 

3.32 

3.4 

4.45 

2.33 

1.82 

1.93 

2.55 

2.95 

2.2 

1.96 

2.82 

15 

3.15 

3.3 

3.28 

4.3 

2.35 

1.86 

1.7 

2.4 

2.72 

2.05 

1.88 

2.55 

IG 

3.35 

3.32 

3.32 

3.78 

2.58 

1.68 

1.7 

3.38 

2.52 

2.1 

1.9 

2.65 

17 

3.25 

3.38 

3.38  1 

3.7 

2.45 

1.54 

1.87 

3.45 

2.45 

2.1 

1.95 

2.5 

18 

3.0 

3.5 

3.85 

3.38 

2.48 

1.66 

1.77 

3.18 

4.0 

2.02 

1.95 

2.08 

19 

2.78 

3.32 

a65  ! 

3.12 

2.45 

2.08 

1.83 

2.55 

4.8 

2.16 

2.0 

2.5 

20 

2.68  , 

3.35 

6.45  1 

3.0 

2.3 

2,18 

1.87 

2.18 

3.08 

2.48 

1.95 

2.45 

21 

2.8 

3.3 

4.12  1 

3.48 

2.38 

2.98 

1.75 

2.32 

4.22 

2.62 

1.85 

2.5 

22 

2.52  1 

3.2 

3.55 

3.68 

2.18 

5.31 

1.67 

2.22 

3.38 

2.2 

1.85 

3.15 

23 

2.  ,58 

3.1 

3.52 

3.2 

2.05 

3.91 

1.53 

2.2 

3.12 

2.28 

1.75 

3.25 

24 

4.8     ! 

3.02 

3.7 

3.1 

2.05 

3.28 

1.65 

2.12 

2.88 

2.2 

1.78 

2.9 

25 

4.55 

3.12 

9.85 

3.02 

2.0 

2.66 

1.83 

1.98 

2.75 

2.25 

1.68 

•2.62 

26 

4.0    1 

3.02 

6.7     1 

2.78 

1.85 

3.44 

1.9 

2.02 

2.68 

2.05 

1.7 

2.48 

27 

4.12 

3.12 

7.95 

2.8 

2.02 

3.44 

1.83 

1.98 

2.55 

2.05 

1.05 

2.5 

28 

4.32  ' 

2.92 

7.15 

2.65 

1.95 

3.01 

1.8 

2.05 

2.4 

2.0 

1.88 

2.45 

29 

4.28 

7.12 

2.55 

1.82 

2.66 

1.67 

1.95 

2.4 

1.88 

2.78 

2.65 

30 

3.95 

8.72 

2.78 

1.37 

2.44 

4.77 

2.0 

2.3 

2.07 

5.78 

3.22 

31 

3.76  1 

8.95, 

1.46 

4.02 

4.1 

2.0 

2.62 

Note.— River  frozen  entirely  across  from  January  24  to  March  18,  inclusive.  During  this  period  the 
gage  was  road  to  the  surface  of  the  water  through  a  tiole  in  the  ice.  The  following  comparative  z«adinga 
were  also  made: 


Date. 


Febmary  1 
February  4. 
Febrviaryll. 
February  18, 
February  25, 
March  4.... 
March  11... 
March  18... 


Water 

Top  of 

surface. 

ice. 

Feet. 

Feel. 

3.7 

3.85 

3.4 

3.6 

3.46 

3.6 

3.7 

3.85 

3.16 

3.4 

2.9 

3.05 

3.16 

3.2 

3.76 

3.76 

Thick- 
ness of 
ice. 


Feet. 
0.6 
.75 
I.O 
1.5 
1.5 
1-8 
1.9 
1.9 


HUDSON    RIVER    DRAINAGE    BASIN. 


27 


Sfation  rating  table  for  Hoosic  River  at  Buakirk,  N.Y.,  from  September  26, 1903,  to  December 

SU  1905. 


Gage 
height. 

Dischaige. ' 
Second-feet. 

Gage 
height. 

Discharge. ' 
Second-feet. 

Oa«e 
height. 

Discharge. '! 
Second-feet. 

Gaee 
heigit. 

Feet. 

Discharge. 

Feet. 

Feet. 

Feet. 

Second-feet. 

1.40 

140 

2.50 

704 

3.60 

1.614 

4.60 

2.735 

1.50 

176 

2.60 

769 

3.70 

1,716     : 

4.70 

2,860 

i.ao 

216    1 

2.70 

837    1 

3.80 

1.822 

4.80 

2.985 

1.70 

360    1 

2.80 

909 

3.90 

1.930 

4.90 

3,110 

1.80 

ao6 

2.90 

985    , 

4.00 

2,040 

5.00 

3,240 

1.90 

359 

3.00 

1.065    I 

4.10 

2,150 

5.50 

3.905 

2.00 

412    , 

3.10 

1,149 

4.20 

1          2.265 

6.00 

4.600 

2.10 

467    \ 

3.20 

1.236 

4.30 

'          2.380     ; 

7.00 

6,080 

2.20 

524 

3.30 

1,326    , 

4.40 

2,495     ' 

8.00 

7.630 

2L30 

582 

3.40 

1.419    1 

4.50 

2.616 

9.00 

9,230 

2.40 

642    : 

1 

3.50 

1.515 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  11  discharge  measure- 
ments made  during  1903-1905.  It  is  fairly  well  defined  between  gage  heights  1.6  feet  and  7  feet.  The 
uble  has  been  extended  beyond  these  limits 

Efftimated  moTdhly  discharge  of  Hoosic  River  at  Ruskirk,  N.  Y.,  1903-190n. 
[Drainage  area,  579  square  miles.] 


Month. 


1903. 


September  25-30. 

CkJtober 

November 

December 


1004. 


January  24-31.. 
February  1-19.. 
March  24-31.... 
April 


Discharge  in  second-feet 


Maximum. 


401 
5,108  I 
1,854  I 
4,544  ' 


May 

June 

July 

August 

September. , 

October 

November. . 
December... 


1905. 


January  1-23.. 
March  19-31... 
.\pril 


May 

June 

July 

August..... 
September. . 
October..,. 
November. . 
December.. 


1,996 
7,460 
8,046 
4,208 
2,472 
13.680 

654 
1,065 
3,986 
4.194 

756 
4.890 

3,770 
10,630 
6,468 

783 
3,648 
2,948 
1,737 
4,390 

803 
4,292 
8,110 


Minimum. 

Mean. 

238 

310 

238 

983 

339 

626 

339 

1,143 

661 

970 

484 

1,635 

1,496 

3,141 

1,115 

2,171 

042 

1,165 

434 

1,528 

169 

322 

158 

290 

172 

584 

473 

951 

308 

53V 

456 

1,297 

717 

1,591 

1,535 

5,678 

736 

2,244 

130 

576 

192 

694 

188 

512 

270 

725 

582 

1,420 

349 

509 

251 

637 

673 

1.533 

Run-off. 

Second-feet 

Depth 
in  inches. 

0.536 

0.119 

1.70 

1.96 

1.08 

1.20 

1.97 

2.27 

1.68 

.600 

2.82 

1.99 

5.42 

1.61 

3.Z5 

4.18 

2.01 

2.32 

2.64 

2.94 

.556 

.641 

.501 

.578 

1.01 

1.13 

1.64 

1.89 

.917 

1.02 

2.24 

2.58 

2.75 

2.35 

9.81 

4.74 

3.88 

4.33 

.995 

1.16 

1.20 

1.34 

.884 

1.02 

1.25 

1.44 

2.45 

2.73 

.879 

1.01 

.927 

1.03 

2.65 

3.06 

NoTK.— River  frozen  January  1-23,  February  20  to  March  23, 1904,  and  January  24  to  March  18,  1905; 
no  estimate  made. 


28 


8TREAM   MEAStJBEMENTS   IK   1905,  PART   Tl* 


MOHAWK   RIVER  AT   UTTL.E   FALLS,  N.  Y. 

This  gaging  station  is  located  at  the  lower  (Gilbert's)  dam  at  Little  Falls,  N.  Y.  The  dam 
is  of  masonry,  having  the  form  of  a  circular  arc,  and  furnishes  power  for  the  Astoronga  Knit- 
ting Mill  and  the  mill  of  the  Little  Falls  Paper  Company.  In  the  Astoronga  Knitting  Mill 
are  two  turbines,  built  by  T.  H.  Risdon  &  Co.,  Mount  Holly,  N.  J.  In  the  mill  of  the  paper 
company  are  three  Camden  turbines  and  c.ne  60-inch  Day  turbine,  built  in  Little  Falb. 

There  are  three  dams  at  Little  Falls.  The  upper  one  is  a  State  dam,  diverting  water  for 
the  supply  of  the  Erie  Canal ;  the  lower  two  arc  used  for  water-power  development.  The 
gage  record  kept  at  the  lower  dam  shows  the  amount  of  water  flo^-ing  downstream  from 
Little  Falls,  Imt  does  not  include  the  diversion  at  the  State  dam  above  the  gaging  station, 
and  hence  does  not  represent  the  total  yield  from  the  tributary  drainage  area  of  1,906  square 
mile^s. 

In  calculating  the  discharge  for  1905  use  has  been  made  of  the  experiments  of  the  United 
States  Geological  Survey  at  Cornell  University  in  1903  on  flow  over  dams. 

Infonnation  concerning  this  station  is  contained  in  the  annual  reports  of  the  State  engi- 
neer and  surveyor  of  New  York  prior  to  1905,  and  in  the  following  publications  of  the  United 
States  Geological  Survey  (.\nn:=  Annual  Report;  WS=Water-Supply  Paper): 

Description:  WS  35,  p  51;  <7,  p  52;  65,  p  162;  82,  p  92;  97.  p  196;  125,  pp  26-27. 

Dischxirge:  WS  47,  pp  39.  52-53;  65,  pp  162,  163. 

Discharge,  daily:  WS  35,  p  51:  47,  pp  54-55;  65,  p  163;  82,  p  93;  126,  pp  27-28. 

Discharge,  flood:  W'S  47,  p  53;  65,  p  165. 

Discharge,  low-water:  WS  47,  p  54;  65,  p  165. 

Discharge,  monthly:  Ann  22,  iv,  p  94;  WS  35,  p  24;  i\5,  p  164;  82,  p  94;  125,  pp  28-29. 

Hj'drographsr  -\nn  21,  iv,  p  67;  22,  iv,  p  95. 

Daily  discharge,  in  necond-fe.et,  of  Mohawk  River  at  Little  Falla,  N.  Y*.,  for  1905. 


Day. 


Jan.   I  Feb.       Mar.      Apr.      May.     June,    July.  [  Aug.      Sept.      Oct.      Nov.  ■  Dec. 


1 :  4.519 

2 1  4,375 

3 '  4,258 

4 1  4,183 

5 3,959 

6 !  3,579 

7 1  2,047 

8 '  2,1.55 

9 1  3.585 

10 '  2.098 

11 1  1,786 

12 1  1.795 

13 '  3,472 


3,414 
2,403 
2, 157 
1,944 
1,621 
1,874 

20 1,921 

21 1,649 

22 1  1,310 

23 1,481 

24. I  1,438 


14.. 
15.. 
16.. 
17.. 
18.. 
19.. 


25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


i.:«4 

1.384 
1,099 
1,197 
900 
1,178 
1,176 


1,137 
1,178 
r,137 
l,0(i7 

651 

995 
1,098 
1.136 
1,134 
l,ai2 
1.029 

770 
l,a31 
1,026 
1,061 
1,043 
1, 173 
1,132 

730 
1,173 
1.173 
1,079 
1,079 
1,079 
1.251 

730 
1,132 
1.132 


1.0(j3 

1.096 

1.094 

1.099 

651 

1,024 

1,059 

1,060 

1,060 

1.214 

1,065 

511 

921 

885 

921 

88(> 

921 

889 

1,923 

5,109 

5,211 

5,203 

5,429 

4,954 

6,308 

9.180 

14,921 

20,883 

14,219 

18,341 

19.62<^ 


18,  ,334 
13.521  I 
9,623  I 
8,722  i 
12.051  I 
12.932 
11.245 
8. 44() 
6,05:J 
5,515 

7,oai 

9,347 
8,371 
8,351 
6,847 
5,150 
3,715 
3,009 
2,  .588 
2,701 
4.224 
10, 223 
7,380 
.5,613 
4,584 
4,ri80 
5,060 
4,829 
4,825 
6,281 


,5,2,38 
3,88.5 
2,665 
.3,231 
2,839 
4.460 
5.  (ia3 
3,520 
3, -208 
2,513 
1.926 
2,074 
1,599 
1,801 
2,122 
1,862 
1,267 
1,349 
1,926 
1.820 
1..337 
1.521 
1.273 
1,298 
1,141 
1,026 
1,313 
1,488 
1,,332 
1,204 
1.300 


1,142 
1,027 
1,178 

903 
1,184 
l,6ei8 
2.175 
3, 137 
3,260 
3,196 

613 
2,640 
2,407 
2,169 
1,518 
1,270 
1,278 
3,753 

4,:wi 

4,381 
6,965 
7,306 
6,244 
5.201 
,3.597 
6,076 
6,075 
6,154 
3.  ,342 
2,1.5 


1.725 
3,648 
7,514 
7,  .351 
4.568 
2,696 
2,117 
1,731 
1,792 
1,.525 
1,229 
1,58:J 
1,438 
2,223 
2,823 
1,863 
1,576 
1,716 
1,757 
2.518 
1.975 
1,.511 
1,118 
1,182 
1,298 
1,300 
1,072 
1,027 
958 
809 
4,  .346 


3.229 
1,728 
1,716 
1,.300 
1,029 
1.028 
.3.735 
2.3.58 
1,518 
1,265 
1,179 
1,727 
3,642 
2,936 
1,972 
5,233 
6,081 
3,536 
2,002 
1,681 
1,399 
1,273 
1,142 
992 
917 
786 
671 
797 
960 
1,222 
2,869 


2,170 
1,397 
5, 1.^3 
15,171 
18.287 
11.325 
7.758 
6.059 
3,744 
2,522 
2, 125 
2,936 
3,521 
2,472 
1,866 
1,938 
1,792 
4,651 
5,981 
5.049 
4,821 
3,545 
2,756 
2,016 
1,665 
1,608 
1,436 
1,301 
1,272 
1,112 


1.027 
2.42() 
2.180  I 
1,028 
1,280 

929  I 
1,030  I 
892  I 
953 
827 
4,245  I 
5,434  j 
4.950 
3,897  ' 
2.605  . 
2,138 
2,031 
2,024 
5,973 
5,620 
3,964 
3.359 
2,778 
2.411 
2.082 
1,870 
1,736 
1,748 
1,399 
1,441 


3.809 

5.310  I 
4.037  ' 
3.695  I 
3.454  I 

4.311  I 
6,328 
6,178  I 
5,155  ! 
3,953 
3.169  i 
2.912 
2.767  , 
3.005  I 
2.407 
2,181 
2.229 
2,176 
2,211 
1,863 
1,480 
1,437 
1,523 
1,667 
2.105 
2.267 
2.172 
1,973 
4,712 
7,694 


5.325 
3.568 
13.650 
10.089 
8,709 
6,714 
5,808 
4.012 
3.050 
2.854 
2.045 
2.126 
2,126 
2.076 
1,074 
980 
789 
1.283 
1.351 
1.658 
4.758 
6.383 
5,577 
3.452 
3,452 
2,312 
2.349 
2.013 
2.285 
3.768 
4.670 
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EsHmaied  monthly  discharge  of  Mohawk  Riv^er  at  LitUe  Falls,  N.  Y.,  for  1905. 
[Dmina^  An>a.  l,:)Oti  squano  miles.] 

Difichargp  in  sccond-fwt.  Run-oll. 


January... 
February. . 

March 

.Vpril 

May 

June.>* 

July 

August 

September. 

October 

November. 
December.. 


Month. 


Maximum.   Minimum. 


The  year. . 


4,510 
1.261 

20.883 

18,334 
5,603 
7,306 
7,514 
5.233 

18,287 
5,973 
7,694  I 

13,656  , 

20,883 


900 
(i51 
511 

2.588 

1.026 
613  I 
809 
571 

1,112 
827 

1,437 
789 

511 


Mean.       P"„X.**''^ '"  i"^^*"**- 


2,301 

1,051 

4,798 

7,376  I 

2.230  I 

3/214 

2.258 

l,9fi2 

4.248 

2.420 

3,272 

3.910 

.1.253 


1.76 
.805 
3.67 
5-65 
1.71 
2.  46 
1.73 
1.50 
3.25 
1.85 
2.51 


2.  49 


2. 03 
.838 
4.23 
6*30 
1.97 
2.74 
1.99 
1.73 
3.63 
2. 13 
2.80 
3.45 

33.84 


MOHAAVK   RIVER   AT  m^NSBACII   FEKUY   UHIUGK,    NEW   VOUK. 

This  station  was  established  March  12,  1898,  for  the  primary  pur|K)se  of  cheeking  a  system 
of  levels  for  the  United  States  Board  of  Engineers  on  Deep  Waterways,  by  I).  J.  Howell,  civil 
engineer,  w^ho  has  furnished  the  earlier  portion  of  the  record.  The  station  is  located  at  the 
dam  of  the  West  Troy  W'ater  Company,  one-fifth  mile  alx)ve  Dunsbach  Ferry  Bridge,  9  miles 
from  the  mouth  of  the  river.     No  record  was  kept  from  April  1, 1899,  to  Augast  1 ,  1900. 

The  dam  is  of  masonry,  with  a  flat  granite  crest  5.5  feet  wide.  It  is  in  two  .s€*ctions,  situ- 
ated on  opposite  .sides  of  an  island  of  Hudson  River  shale.  The  left  wing,  at  the  upper  end  of 
the  island,  has  a  crest  length  of  380  feet;  the  right  wing,  500  feet  downstream,  at  the  foot  of 
the  island,  has  a  crest  280  feet  long.    The  dam  was  rebuilt  in  1903  and  a  new  profile  obtained. 

During  high  water  the  current  of  the  stream  through  the  cross  section  of  the  channel  lead- 
ing to  the  lower  dam  has  a  velocity  of  several  feet  per  second.  The  head  due  to  this  velocity 
has  been  added  ix>  the  ol)served  head  as  a  correction  for  velocity  of  approach  to  the  lower 
dam.    The  upper  dam  is  situated  450  feet  upstream  from  the  crest  gage. 

The  crest ^ge  is  attached  to  the  timlier  cribbing  50  feet  above  the  lower  .section  of  the 
dam,  with  its  zero  mark  at  an  elevation  of  172.00  feet  referred  to  the  United  States  Deep 
Waterways  datum.  Gage  readings  are  taken  twice  daily  at  intervals  of  about  twelve  hours 
by  Robert  Wilson.     The  mean  of  the  two  daily  readings  is  used  in  computing  the  flow. 

The  di.scharge  over  the  dam  has  been  calculated  by  means  of  the  weir  formula,  using  coef- 
ficients derived  from  the  United  States  Geological  Sur\'ey  experiments.  ' 

In  the  pumping  station  adjoining  the  dam  are  two  turbines  of  the  old  American  type,  one 
66  inches  and  the  other  75  inches  in  diameter.  A  new  54-inch  Victor  turbine  was  installed 
during  1802.  The  discharge  is  calculated  from  the  recorded  daily  run  of  the  water  wheels 
and  the  w^orking  head.  The  turbines  drive  pumps  taking  water  from  the  river  for  water- 
supply  purposes  at  the  rate  of  about  1,500,000  gallons  per  day,  equivalent  to  a  continuous 
flow  of  2-25  second-feet. 
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Daily  discharge y  in  seconds-feet,  of  Mohawk  River  at  Dunsbcuh  Ferry  Bridge ,  New  Yorkj 

for  1906. 


Day.      Jan.      Feb.a 


1 

2 1 

3 

* I 

s 


7.«... 

8 1 

» I 

10 1 

11 1 

12 1 

13 1 

" ! 

1* I 

16 i 

'' I 

18 ' 

19 1 

2f I 

22 1 

23 

24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


8,440 
8,720 
9.560 
7,180 
5.490 
4,840 
5.060 
8,440 
11,550 
10,960 
7,940 
5,700 
5,490 
5,270 
5,060 
4,620 
4,410 
5,980 
3,760 

3,430 
4,100 
4,100 
2,930 
2,760 
2,680 
2,680 
2,730 
3.050 
3,040 
3,020 


Mean. , 


5,309 


1,980 

1,790 

1,790 

1,790 

1,680 

1,610 

1,590 

1,640 

1,760 

1,870 

1.640 

1,520 

1,330 

1.330 

1,410 

951 

951 

867 

1,100 

1,180 

1,410 

1,300 

1,180 

1,050 

951 

902 

757 

778 


Mar.a      Apr.      May.    Jiine.6  I  July.   |    Aug.   j   Sept.      ()et.  i   Nov 


841  I 
841 
896  I 
951  ' 
896  j 
951 
951  I 
951  I 
951  1 
1,180  I 
l".640  ' 
1,520  I 
1,410  I 
1,520  I 
1,640 
1.760  ' 
1,870 
1,870 
2,100 
13, 110 
14,350 
12,800 
16,060  I 
15,030  I 
17,760  1 
39,900  I 
36,540 
44.890  I 
39,400  , 
41,380  I 
41,380 


38,440  I 

32,780  ' 

30.020  I 

25,820 

20,350  I 

22,250 

27,070  I 

25,020 

12,800 

13,730 

13.420 

21,860  , 

20.300 

17.760 

13,420 

11,860 

10,120 

8,190 

7,680 

6,680 

6,420 

7,680 

10,400 

11,860 

10,120 

8,190 

8,440  ' 

8, 190 

8,440 

8,720  I 


I 
8,440 
8,720  I 
5,920 
5,270  ! 


Dec. 


5,270 
6,170 


7.180  I 

6.930 

5.880 

5,410 

4,540  I 

4,540 

4,190 

4,190  , 

4,840  , 

4,840  I 

4,190 

3,760 

3.760 

3,760 

3,590 

3,260 

3,100 

3,000  I 

2,930 

2,760  i 

2,760 

2,760  I 

2,760  I 

2,600  I 


2,760 
2,7G0 
2.710 
2.600 
2.430 
3,260 
4.620 
6,170 
5,920 
4.840 
3,980 
5.700 
5.490 
4.620 
3.980 
3,430 
3,100 
3,100 
3,430 
6,420 
6.(i80 
15,370 
12.480 
10,400  I 
7,940  j 
6,420  1 
14,350  I 
11.240  I 
9,280  I 
6,930 


6,680 
7,430  , 
10,960 
11,240  I 
10,120  ! 
7,430 
4,620  1 
3.760  I 
3,760  I 
3.590  I 
3,260 
3,430 
3,260  I 
2,760 
3,260  I 
4,840  I 
4.840  I 
2.760 
4.430  I 
2,760 
3,430 
2,930 
2,600 
2,100 
2,100 
2,100 
2,270 
2,020 
1,870 
1,870 
1,640 


5,490 
5,060 
3,590 
2,930 
2,270 
1,760 
2,600 
5,700 
3.430 
2,600 
2,100 
2,100 
2,930 
4,620 
4,620 
6,170 
13,730 
8,720 
5,700 
3,430 
2,930 
2,760 
2,600 
2,270 
2,100 
1,870 
1,760 
1,720 
1,640 
1,640 
2,680 


4,620 
4,190 
5,060 
17.080 
27.480 
25,820 
27,080 
10,680 
8,440 
6,170 
5,060 
4,410 
6,420 
6.170 
4.840 
3,980 
3,430 
5,700 
14,040 
12,170 
12,480 
9,560 
6,930 
5,490 
4,620 
3,760 
3,430 
3,100 
3,100 
2,760 


2,760  I 


I  2,930 

i  3,760  I 

3,980  I 

I  3.980  I 

3.590  I 

'  2,930  I 

I  2,430  I 

'  2,270 

I  2. 100  I 

2,100  j 

I  3, 430  ' 

j  10, 120  I 

I  9,280 

8,190  I 

6,420 

4,840  I 

4,190  I 

4,410 

8,440  I 

9,280 

8,190  I 

6.680 

5,700 

5,060 

4,410 

3,760 

3,430 

3,430 

3,100 

3,930 


3,720 

12,270 

7,400 

8,3«) 

7,080 

16.  WO 

6,170 

35.030 

5,700 

21.700 

5,490 

14.610 

.7,430 

17.780 

10,960 

9,480 

10,400 

7,420 

8,190 

6,090 

6,420 

5.620 

5,700 

5.490 

5,490 

5.or« 

5,060 

5.060 

4,840 

4,620 

4.620 

4,410 

4.190 

3.7<]0 

3..'i90 

3,260 

3.100 

3,100 

3,100 

3,260 

2,930 

4.410 

2,760 

7,180 

2.760 

13,430 

2,600 

10,130 

2,430 

9,280 

2,730 

7,430 

3,180 

6,420 

3,900 

5,060 

4,540 

5,270 

15,980 

8,720 

8,190 

1,361  ,  11,527     15.601     4,645  I     6.080  i     4,197  I    3,662  ■    8.602  |  4,778 


,435       8,98.} 


o  Approximate.    Some  ice  obstructions. 

6  Dam  undergoing  repairs.    Flow  sli<?htly  obstructed  aftc  June  n. 
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Estimaied  monthly  discharge  of  Mohawk  River  at  Dunsbaeh  Ferry  Bridge^  New  York,  for  Vf06. 
[Drainage  area,  XA^  square  miles.] 

Month.  I 


January '  ii,MO 

February 1, 980 

March 44,890 

April 38,440 

May '  8,720 

June 15. 370 

July i 11,240 

Augurt 13,730 

September 27, 480 

October 10, 120 

November 1.5,980 

Deoember a5.030 

The  year 44, 890 


rgein  seeoud-fet^t. 

Run-off. 

Minimum. 

Mean. 

Set'OuU-fw»t 
per  sQuare 

Depth 

2,680 

5,309 

1.54 

1.78 

757 

1.361 

.396 

.412 

841 

11..S30 

3.3-. 

3.86 

6,420  ! 

1.5,600 

4.. 03 

5.05 

2,600  1 

4.645 

1.3.-. 

Lr* 

2.430 

6,080 

1.77 

1.98 

1,640 

4.197 

1.22 

1.41 

1.640 

3,662 

1.06 

1.22 

2,760 

8.602 

2.50 

2.79 

2,100 

4,77S 

1.39 

1.60 

2,430 

5,435 

1.58 

1.76 

3,100 

8.985 

2.61 

3.01 

757  1 

1 

6.682 

1.94 

26.43 

ORISKANY   CREEK   AT    COLEMAN,   N.   Y. 

A  gaging  station  was  established  at  Wood  Road  Bridge,  1  mile  above  the  village  of  Oris- 
kany,  June  5, 1901.  This  station  was  discontinued  November  30, 1904,  a  new  station  having 
been  established  at  Coleman,  1  mile  upstream,  where  a  cableway  was  erected  for  use  in  mak- 
ing current-meter  measurements  during  high  water.  Observatioas  at  the  cable  station  were 
begun  August  13,  1904. 

The- stream  flows  in  a  single  channel.  The  bed  is  composed  of  gravel  and  bowlders. 
There  is  a  flood  plain  at  the  left  bank. 

A  staff  gage  is  attached  to  piling  and  braced  to  trees  along  the  bank.  It  is  read  twice  each 
day  by  Peter  Grambel.  The  bench  mark  is  the  top  of  a  spike  driven  into  the  root  of  a  bass- 
wood  tree  which  supports  the  right-hand  end  of  the  cable ;  elevation,  8.83  feet  above  the  zero 
of  the  gage. 

A  dam  at  Reeder's  mills,  one-fourth  mile  upstream  from  the  cable  .station,  affords  opportu- 
nity for  checking  the  freshet  discharge  Aid  is  also  some  protection  against  ice,  which  very 
seriously  obstructs  Oriskany  Creek  in  winter. 

Oriskany  Creek  receives  the  inflow  from  storage  reservoirs  at  the  head  of  Chenango  River, 
in  addition  to  the  yield  of  its  natural  drainage  area,  which  comprises  about  140  square  miles 
above  the  gaging  station.  During  the  navigation  season  the  flow  of  the  creek  is  diverted,  as 
a  whole  or  in  part,  at  the  State  dam  below  the  gaging  station. 

Information  in  regard  to  this  station  is  contained  in  Water-Supply  Paper  No.  35  of 
United  States  Geological  Survey:  Description,  p.  47;  discharge,  monthly,  p.  24. 

Distharge  measurements  of  Oriskany  Creek  at  Coleman,  N.Y.,in  1905. 


Date. 


Hydrographer. 


July  7 H.  R.  Beehe.. 

August  26  a  . . .    R.  £.  HortOD 

Auga8t26a do 

September  1 . . .   C.  C.  Covert. . 
September  1. .  J  C.  J.  Wood. . . 


Vidth. 

An^a  of 
wx-tion. 

Mean 
velocity. 

Oaw^ 
hoight. 

Di8- 
chaiK^. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 

Jeet. 

75 

121 

2.13 

1.18 

258 

70 

94 

1.14 

.68 

108 

70 

86 

1.01 

.55 

87 

79 

123 

1.89 

1.34 

234 

72 

123 

1.82 

1.28 

^Z5 

a  Wading  below  cable. 
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Daily  gojge  height y  infect,  ofOrisJcany  Creel:  at  Coleman,  N.  Y.yfor  1905. 


Day. 


Jan.  I  Feb. 


Mar.  I  Apr.     May.    June.    July.     Aug.     Sept.     Oct.      No\\,    Dec, 


1 

2 

3          

4 

5 

1.85 

6 

2.17 

7 

1.8 

8 

9 

1.73 
1.6:3 

10 

1  ."v^ 

11 

1.73 

12 

13  .       . 

!.  G 
3.35 

14 

3.2 

15 

3.25 

16 

3.4 

17 

3.25 

18 

3.1 

19 

20  .   . 

3.15 
2.93 

21 

1.53 

22 

1.5 

23 

1.45 

24 

1.53 

25 

2.03 

•m 

1.95 

27 

2.1 

•28 

2.45 

29 

2.43 

30.. 

2.27 

31 

2.2:J 

I- 


2.35 

2.2 

2.1 

2.3 

2.23 

2.25 

2.3 

2.2 

2.33 

2.3 

1 

i    ?75 

1              1 

'    2.9    1 

1 

2.47  1 

2.4 

1 

. 

2.45 

2.57  1 

t 

1     1-25 

2.53  ' 

2.27 

1.15 

2.57 

2.23 
2.17 

!     1.1 

1.1 

2.1? 

1       .65 

2.57 

2. 15 

1.3 

2.5 

2.1 

1     1.68 

2.65  ' 

1.93 

1.32 

2. 45 

2.2 

'     1.3 

2.45 

2.4 

1.35 

2.47' 

6.35 

'      1.35   : 

2.5     j 

5.7 

1     1.2 

2.57  ' 

4.7 

1.12  ' 

2.37 

4.3 

1    i.a5 1 

2.33 

3.95 

1     10-^i 

2.3     1 

5.35 

!     1.05 

2.35 

7.6 

1        'JS 

2.3 

98 

2.23  , 

1     1.08 

2.27  ' 

98' 

.95 

.1       .88 

1 

' 82 

0.82 

1.1 

1.2 

1.25 

0.92 

l.CS 

1.48 

.8:,! 

2.32 

1.08 

1.02 

.92 

1.5 

1.32 

.68 

2.% 

.92  1 

2. 55 

2.0     ' 

1.3.5 

3.7 

.72 

l.^Ti 

.75' 

4.8     , 

1.28 

1.22 

•2.35 

.a-) 

1.5 

.68  , 

2.7 

1.08 

1.08 

2.1 

1.08' 

1.3 

1.05  1 

2.35 

1.0    ' 

1.58 

1.9o 

1.02 

1.25 

1.38  . 

2.15  1 

•9    1 

1.7 

l.K 

1..S5 

l.Oi 

1,0 

1.85 

.92 

1.7 

1.S5 

1.12' 

.98 

.78 

1.5 

.9    ! 

1.6 

1.7s 

•7     , 

.9 

•  "         1 

1.45, 

.9 

1.35 

l.TJ 

i.as  ' 

.85 

.75  I 

1.4    ' 

.98 

1.18  , 

1.72 

1.2 

1.0 

.62  ' 

2.45 

3.0 

1.18 

1.4X 

1.15' 

1.15 

1.55  1 

1.8.5 

2.15 

1. 12 

1.4H 

.92 

1.32 

1.02' 

1.6    1 

1.72 

1.15 

1.40 

.82  1 

1.28 

1.4    1 

1.42 

1.38 

1.02 

:.*» 

.75 

.98 

3.05 

1.42 

1.28 

1.22 

1.2SS 

.88  1 

.9 

1.9     1 

1.32 

1.2 

1.4 

1.38 

1.15 

.72 

1.38  1 

2.ft5  , 

1.15! 

1.28, 

1.48 

1.72 

1.08 

1.08  1 

l.tV2 

2.1 

1.28' 

1.2« 

2.3 

.92 

1.02 

1.<.2  ! 

1.7 

1.35! 

1.22 

3. 75 

.78 

1.02  1 

1.4    ! 

1.5 

1.22 

l.ft.5 

2.8    1 

.68 

..95 

1.32  ' 

1.38  , 

l.Wi  , 

3.:«> 

1.82 

.,•>.'> 

.88  1 

1.22  , 

1.32 

1.05 

2. 1.> 

1.45  ' 

.75 

.8 

1.12 

1.'25 

l.l 

l.»«S 

l.'2-2 

.72 

.S.5 

1.08 

1.12 

1.3 

l.<* 

4.4 

.48 

.58 

1.02 

1.1 

1.22  ' 

1.7R 

2.3.5  1 

.62 

.78' 

1.0) 

1.1 

1.22 

1.1.2 

1.85' 

.6,5 

.78 

.98 

1.02 

1.18 

1..W 

1.5 

.5 

.9 

.82 

1.05  ' 

2.12  1 

2.22 

1.22  1 

.62 

1.45 

.9 

1.05 

1.82  1 

2.2 

1 

1.55 

1.88  , 

1.02 

' 

1.78 

Note.— Ice  conditions  .January  1 
of  the  time.    Thickness  of  ice  varied 


to  March  26,  npproxiniately; 
from  0.1  to  1.3  feet. 


stream  frozen  entirely  across  most 


ORISKANY  CREEK  AT  STATE   DAM,  NEAR  ORISKANY,  N.  Y. 

Readings  were  taken  from  a  reference  point  on  the  right-hand  abutment  of  the  State 
dam  to  determine  the  freshet  discharge,  Wginning  on  the  day  when  the  ice  left  the  stn»ain 
in  the  spring  of  1905,  and  continuing  until  the  opening  of  the  feeder  gates  for  the  supply 
of  the  Erie  Canal.  The  dam  Is  in  good  condition,  and  a  discharge  curve  has  been  prepared 
from  the  data  of  a  survey  and  profile. 

A  measurement  of  the  leakage  of  this  dam  was  made  by  means  of  the  flow  through  a 
rectangular  channel,  August  26,  1905,  and  an  allowance  of  10  second-feet  for  leakage  has 
been  calculated  in  the  discharge. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  surveyor  of  New  York  prior  to  1905  and  in  the  following  publications  of 
the  United  States  (Jeological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  35.  pp  47-48;  47,  pp  45-46:  05.  pp  145-146.  147-148;  82,  p  79;  97,  p  217;  125,  pp  32-33, 

Discharge:  WS  47,  pp  'M,  46;  65.  p  148:  82,  pp  79-80;  97,  p  217;  125,  p  33. 

DischiirKC,  dully:  WS  35,  p  48;  47,  pp  46-47:  125,  p  34. 

Di.scharge,  monthly:  Ann  22,  iv,  p  88;  WS  35,  p  24;  65,  p  147;  125,  p  36. 

Gage  heights:  WS  65.  p  149:  82,  p  80;  125.  pp  33-34. 

llydrographs:  Ann  21,  iv,  p  66;  22,  iv,  p  89. 
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Daily  distharge,  in  seeond-fed,  of  Oriskany  Creek  at  Stale  dam,  near  Oriskany,  N.  Y.,  during 
spring  freshei  aeaeon  1906, 


Day. 

Mar. 

1 
Apr. 

;       i>.y. 

Mar. 

Apr. 

Day. 

M.. 

Apr. 

1.. 

1,080 
340 
130 
105 

1.080 
905 
900 
300 

1  12 

23 

1 

590  ' 

2 

13 ' 

'  34 

25 

26 

27 

i^:::::::::::::: 

;  30 

1,500  

3,100  

3 

14 

4 

18 

1,580  

5... 

w...: 

i.aoo; 

1,080  ' 

6 

17 

7 

1  18. . . 

S20  ' 

8... 

1  19 

1,530 

1,120 

960 

380 

1,030  

9 

1 

1  20 

1  31 

1 
1 

1,250  

10 

21 

11. 

22 

STARCH  FACTORY  CREEK  NEAR  NEW  HARTFORD,  N.  Y. 

Starch  Factory  Creek  is  tributaiy  to  the  Mohawk  near  Utica,  N.  Y.  Its  drainage  basin, 
which  includes  Graefenberg  Creek  and  reservoir,  is  shown  on  the  Utica  sheet  of  the  United 
States  Geological  Survey  topographic  atlas,  from  which  the  following  drainage  areas 
have  been  taken: 

Drainage  areas  ofStarck  Factory  Creek. 

Square  miles. 

Above  Qraefenbei^  reservoir  dam  • 0. 45 

Alwve  gaging  weir 3. 40 

Above  Savage  reservoir  dam 3. 81 

A  bove  month 6. 60 

The  region  tributary  to  Starch  Factory  Creek  consists  of  cleared  fanu  land,  chiefly  sodded 
slopes,  rifflng  from  the  stream  to  the  divide  on  either  side  in  a  distance  of  about  a  mile  from 
the  main  stream,  which  flows  in  a  gulf  300  feet  below  the  level  of  the  general  plateau. 
A  few  small  lateral  creeks  drain  the  more  remote  portions  of  the  area. 

A  gaging  weir  was  erected  on  this  creek  above  the  head  of  the  former  Savage  reservoir 
May  26,  1908.  Tlie  weir  has  a  horizontal  iron  crest  6  feet  in  length,  with  end  contractions. 
The  weir  gage  is  placed  6  feet  upstream  from  the  weir  and  is  observed  twice  daily.  The 
dischaiige  is  calculated  by  the  Francis  formula.  In  extreme  freshets  the  dischaige  is 
observed  at  the  masonry  intake  dam  a  short  distance  downstream. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  St.ate  engi- 
neer and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers 
o(  the  United  States  Geological  Survey: 

Description:  97.  p  206;  125,  p  35. 
Dischaige:  97,  p  206. 
Discharge.  daUy:  97,  p  207;  125,  p  36. 
Dischaige,  monthly:  97,  p  207;  125,  p  37. 


•»  The  jrield  is  developed  fromjthis  i 
IRB  166—06 3 


k  by  tiling  from  springs. 
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DaUy  disckargey  in  second-feety  of  Starch  Factory  Creek  near  New  Hartford^  N.  Y.yfor  1905. 


Day. 


Jan.  I  Feb.     Mar.  I  Apr. 


1.. 

8.02 

2 

1  17.50 

3 

'    6.04 

4 

1    4.16 

5      .   . 

.     .      3. 62 

6 

1    3.46 

7 

7.57 

8 

4.60 

9 

.      2.52 

10 

i    2.23 

11 

1.88 

12 

'  10.01 

13 

8. 68 

14 

3.46 

15 

1.95 

16 

1.75 

17..   .   . 

....      1.49 

18 

1.43 

19 

;      1.75 

20 

1.75 

21.. 

1     1.55 

22 

1.49 

23 

1     1.31 

24 

1.19 

25 

1     1. 13 

26 

1.08 

27 

1    1.08  ' 

28 

'    1.08 

29 

1.02 

30 

96 

31 

_     1       .81 

0.66 
.66 
.66  I 
.66 
.66  ' 
.66  i 
.66  i 
.66  I 
.66 
.66 
.66 
.66 
.71 
.66 
.71 
.71 
.76 
2.67 
(**) 
24.00 
9.75 
6.23 
5.06 
15.63 
(0 
(«) 
(0 
(0 
(«)     , 

91  ! '  29.50 


0.76  i 

.76  I 
.86 
.76  I 
.71  j 
.66  I 
.66  I 


.66 
.71 
.71 
.71 
.71 
.71 
.71 
.66 
.71 
.71 
.66 
.76 
.71 
.76 
.71 
.76 
.71 
.66 


16.20 
10.40 
9.63 
12.45 
32.10 
25.00 
8.13 
4.51 
7.05 
9.75 
34.80 
12.10 
6.54 
5.06 
4.88 
3.54 
4.05 
3.54 
2.60 
2.90 
12.95 
5.53 
4.05 
3.64 
2.82 
2.52 
2.52 
2.52 
2.23 
2.30 


May.  I  June.    July.  I  Aug. 


2.45 
2.39 
2.52 
3.54 
2.60 
3.22 
3.51 
3.46 
4.97 
2.82 
2.23 
2.30 
2.16 
10.80 
8.68 
5.34 
4.16 
5.15 
7.15 
3.62 
2.82 
2.30 
2.08 
1.88 
1.81 
2.45 
2.45 
2.16 
2.16 
1.81 
k62 


1.43 
1.55 
1.68 
1.19 


I 


a  Not  including  waste  over  spillway  Au 
b  From  record  at  Intake  dam  July  9  to  . 
e  Exceeded  capacity  of  weir. 


I 

just  8-15. 
LUgUSt  20. 


.96 

2.52 

2.67 

5.25 

2.67 

63.88 

1.81 

10.58 

4.69 

515.40 

2.74 

15.40 

2.02 

15.40 

1.75 

31.40 

1.49 

5.65 

1.25 

5.65 

1.88 

3.88 

2.52 

2.77 

2.02 

4.62 

11.00 

4.62 

C) 

3.88 

3.88 



3.15 

8.03 

3.88 

3.15 

2.77 

2.77 

2.77 

12.19 

9.33 

13.32 
13.32 
13.32 
9.01 
I  7.39 
I  7.39 
7.39 
!«15.40 
15.40 
15.40 
15.40 
15.40 
15.40 
15.40 
15.40 
5.65 
2.00 
10.00 
4.00 
4.00 
2.64 
2.33 
1.77 
1.52 
1.40 
1.40 
1.40 
1.05 
1.64 
4.63 
3.92 


Sept.  I  Oct.  I  Nov-     D«. 


1.77 
i  1.28 
j  28.30 
1159.00 
i  13.94 
11.46 
22.02 
9.12 
3.92 
2.94 
2.64 
12.68 
4.63 
3.58 
3.42 
4.27 
3.58 
9.12 
4.63 
7.81 
5.37 
3.58 
2.94 
2.64 
2.05 
1.64 
1.64 
1.64 
1.64 
1.52 


1.16 
1.40 
2.33 
2.64 
2.05 
1.77 
1.77 
1.77 
1.64 
1.64 
7.60 
17.63 
17.09 
5.75 
4.27 
2.94 
2.79 
2.64 
7.39 
6.75 
4.09 
3.92 
3.58 
3.26 
2.94 
2.64 
2  33 
2.05 
1.91 
1.91 
3.28 


8.24 
3.26 
2.94 
2.94 
2.94 
10.99 
6.14 
5.37 
11.23 
4.81 
3.92 
3.26 
3.26 
2.94 
2.79 
3.58 
3.58 
4.27 
3.75 
2.64 
2.05 
2.05 
2.05 
2.33 
2.79 
2.79 
2.64 
2.33 

5.37 


2.49 
3.26 

25.20 
9.12 
4.45 
5.37 
5.18 
5.56 
5.75 
4.81 
3.92 
3.58 
3.58 
2.94 
1.77 
1.77 
1.64 
1.77 
1.91 
2.19 

12. 68 

9.rj 

5.37 
3.92 
3.26 
3.26 
3.75 
2h.20 
8.90 
5.75 


d  No  rroord. 
«  Approximate. 
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Estimaied  monthly  discharge  of  Starch  Factory  Creek  near  New  Hartford^  N.Y.f  for  1905. 
[Drainage  area,  3.40  square  miles.] 

Run-off. 


I 


Discharge  in  second-Iect. 


I  Rainfall. 


Month. 


'  Maximum.   Minimum.      Mean. 


Second-feet 


.1 


^SS^S'f^S'-    rnSJ^"    inehea. 


January 17.50 

February .86 

March  (24  days) 

April 34.80 

May. 10.80 

June  (20  days) 11.00 

July  (23  days) 515. 40 

August. 15. 40 

September '       159.00 

October 17.83 

November 36.66 

I^eoember  (30  days) 


I 


0.91 

.66 

.66 

2.23 

1.62 

.96 

2.77 

1.05 

1.28 

1.16 

2.05 

1.64 


3.44  ; 

.71  i 
4.35  ' 
8.54  ' 
3.44 
2.65 

29.35 
7.86  , 

11.16 
4.00 
5.13  I 
5.91  I 


4.21 
1.48 
5.12 
9.31 
4.21 
3.42 

30.12 
8.63 

11.93 
4.77 
5.90 
6.68 


1.24 

1.43 

1.99 

.44 

.458 

.84 

1.50 

1.34 

3.33 

2.74 

3.06 

3.68 

1.24 

1.43 

4.16 

1.00  ; 

.744 

10.00 

8.86  : 

7.58 

7.70 

2.54 

t»2.93 

6.88 

3.51 

3.92 

7.03 

1.40 

1.61 

4.72 

1.74 

1.94 

3.36 

1.96  . 

2.19 

3.36 

<*  Including  diversion  to  Oraefenborg  reservoir. 

i>  This  does  not  include  waste  over  spillway  August  8-15. 


Prea 

Jan. 

Ipitation  at  Savage  reservoir  near 

Utica, 

A',  r., 

Aug. 

0.27 
.02 

for  1906. 

Day. 

Feb. 
0.08 

Mar.     Apr. 
0.07    

May. 
0.04 

June. 

July. 

Sept. 

Oct.   , 

Nov. 

0.71 
.04 

.03 

Doc. 

1 

2 

0.96 

.61 

0.02 

3 

4 

0.49 
.16 
.04 

■■;28" 

.18 
.12 
.08 
.26 
.04 

.10  1 

i    0.18 

!       .92 

28 

'      .30 

.11  , 

.27    

.10 
.27 

.29 
.34 

.25 

0.26 

1.21 
.87 

1.33 
.10 
.41 
.51 

1.15  1 

1 

1.40 
.55 

5 

.13 
.41 
.06 

.61 

.60 
.06 
.14 
.10 

.07 
1.20 

.08 

6 

.26 
.30 
.06 
.39 
.04 

7. 

.20 
.09 
.03 

8 

9 

lO 

11 

'      .35 

36 

■■.05' 

.36 
.17 

12 

13 

.39 
.21 

2.19 
.31 
.46 
.54 

1.15 
.65 

.49 
1.10 
.42 

.€2 
.04 
.02 

1.70 
.57 

.18  ; 

.03 
.28 

.03 

14 

.04 

15..  .                   ! 

.09 

.86 

16 ' 

.33 
1.10 

17 

.07         .06 

.06 
.33 
.22 

.25 
.29 
.44 
.49 
.68 
l.fiO 
-.04 

.03 

.02 
.67 
.34 

.27 

.16 
.10 

.63 

18 

.10 

19 

.23 
.03 

.30    



.36 

.49 

20 

21 

.56 

.46 

.18 

.04 
.21 

.57 

"■,^5 

22 

.18 

.96 

.10 



36 

23 

.24 

.24 

24 

i 

.44 

.26 

.10 

25 

.12 

76 

.02    

1.82 
.41 

1.54 

.a5 

.03 

.04 

26 

27 1 

.52 

.10 

.09 

28 i 

' 

.03 
.07 

29 1 

.02 
.91 

.3.S 
.37 
.91 



.61 
.25 

.18 

30 1     ..   .. 

.26 

.21 

.12 

31 

.33 

Total.... 

2.17 

1.14 

3.50 

3.46 

3.M 

9.64 

8.67 

7.38 

7.35 

6.25 

4.02 

3.58 

a  Precipitation  observed  at  8  a.  m.  and  credited  to  day  of  observation. 
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SYLVAN  GLEN  CREEK  NEAR  NEW  HARTFORD,  N.  Y. 

New  Hartford  or  Sylvan  Glen  Creek  is  the  inflowing  stream  tributary  to  reservoir  No.  4  of 
the  Utica  waterworks.  The  stream  consists  of  two  main  branches,  the  larger  flowing  in  a 
deep-cut,  wooded  shale  valley,  the  smaller  draining  a  shallow  ravine  and  a  marshy  divide. 
The  drainage  basin,  which  lies  at  an  elevation  of  from  700  to  1,500  feet  above  tide,  is  shown 
on  the  Utica  and  Oriskany  sheets  of  the  United  States  Geological  Survey  topographic  atlas. 
It  comprises  chiefly  woodland  and  pasture,  with  some  tillage,  and  is  1.18  square  mUes  in 
extent.  The  flow  of  this  stream  became  very  small  in  May,  1903,  and  it  may  cease  altogether 
at  times. 

The  weir  now  used,  which  is  located  at  the  mouth  of  the  stream,  was  erected  in  January, 
1904,  by  the  Consolidated  Water  Company,  of  Utica,  ?^ .  Y.,  by  whom  the  record  is  furnished. 
The  weir  has  a  main  crest  6  feet  long,  with  two  end  contractions,  and  a  central  low-water 
notch  2  inches  deep  and  2  fe«t  long,  making  a  total  length  of  8  feet.  The  gage  is  placed 
6  feet  upstream  and  is  read  twice  daily. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State  engi- 
neer and  surveyor  of  New  York  prior  to  1905,  and  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description,  97,  p.  216;  125,  p.  37. 
Discharge,  dally:  97,  p.  216;  125,  p.  38. 
Discharge,  monthly:  97,  p.  216;  125,  p.  39. 
Rating  table:  97,  p.  217. 


Daily  discharge,  in 

second-feet,  of  Sylvan  Glen  Creek 

near 

New  HaHford,  N.  ] 

^.Jar 

1905. 

Day. 

Jan. 

1  Feb. 

0.12 

1     •'' 
.11 

1      .07 

1      '^ 
.05 

.05 

.05 

.06 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.07 

.08 

.10 

.10 

.10 

.07 

.08 

.10 

.07 

.07 

Mar. 



0.07 

.07 

.07 

.07 

.07 

.07 

.05 

.Oi 

.06 

.07 

.07 

.07 

.07 

.06 

.06 

.05 

.07 

.26 

28.90 

8.76 

4.01 

1.56 

1.33 

6.84 

a5.io 

19.  .W 
19.50 
11.44 
15.  (» 
14. .« 
6.10 

Apr. 

3.21 

1.10 

1.10 

2.82 

7.32 

7.32 

3.31 

1.85 

1.33 

1.41 

13.31 

2.41 

1.28 

.83 

.94 

.72 

.55 

.44 

.38 

.42 

4.12 

1.04 

.59 

.42 

.36 

.33 

.29 

.26 

.29 

.29 



May. 

0.26 
.22 
.22 
.36 
.38 
^42 
.83 
.33 
.59 
.35 
.24 
.24 
.21 
3.41 
1.70 
.72 
.55 
1.70 
1.26 
.42 
.33 
.27 
.22 
.20 
.14 
.55 
.27 
.12 
.06 
.07 
.05 

June. 

0.02 
.06 
.05 
.04 
.04 
.18 
.42 
.76 
.20 
.10 
.56 
.31 
.16 
.09 
.04 
.02 
.27 

1.76 
.34 

1.92 
25.14 

6.00 

2.09 

.96 

.46 

a40.00 

23.94 

3.13 

1.06 

..." 

July. 



0.34 

040.50 

2.26 

3.13 

2.42 

1.42 

.56 

.46 

.34 

.21 

&70.00 

2.09 

.46 

1.26 

.96 

.42 

.31 

.21 

1.16 

.27 

.15 

.10 

.08 

.42 

.21 

.10 

.OJ 

.Of) 

.a") 

1.42 
1.06 

0.56 
.27 
.15 
.05 
.02 
13.49 
.56 
.27 
.18 
.10 
.46 
.56 
1.16 
.38 
3.13 
4.78 
1.42 
.42 
.31 
.34 
.27 
.27 
.21 
.21 
.15 
.10 
.10 
.10 
.21 
2.09 
.76 

Sept. 

0.34 

.46 

6.26 

045.00 

3.97 

2.75 

6.26 

2.09 

.86 

.76 

.76 

2.42 

.96 

.76 

.66 

.96 

.56 

.75 

.96 

1.76 

1.16 

.66 

.56 

.42 

.34 

.27 

.21 

.21 

.21 

.21 

Oct. 

0.21 

.18 

1.92 

.56 

.38 

.27 

.21 

.21 

.21 

.15 

.42 

6.26 

5.76 

1.92 

.96 

.76 

.  .56 

.42 

3.97 

4.38 

2.42 

1.16 

.96 

.76 

,76 

.56 

.56 

.56 

.42 

.42 

.96 

Nov. 

Dec. 

1 

2 

3 

4 

5 

6 

1.63 

3.91 

1.41 

1.04 

.68 

.55 

1.21 

1.26 

.77 

.68 

.55 

1.70 

2.74 

.72 

(0 

2.26 

1.16 

.96 

.76 

.56 

2.75 

1.42 

1.92 

142 

1.16 

.96 

.76 

.76 

.76 

.66 

1.16 

.96 

.96 

.86 

.76 

..56 

.42 

.38 

.,56 

.76 

.56 

.56 

.38 

7.50 

1.16 



0.66 
1.06 
14.89 
3.97 
2.67 
1.92 

7 

1.59 

8 

1.59 

0 

1.59 

10 

1.42 

11  . 

.96 

12 

.96 

13 

.96 

14 

.76 

15. 

.56 

16 

.42 

17 

.27 

18 



.21 

19 

.27 

20 

.38 

21 

10.20 

22 

8.24 

23. 

2,75 

24 

2.26 

25 

1.59 

26 

1.06 

27 

.96 

28..   . 

.96 

29 

.15 
.15 
.15 

6. 75 

30 

2.42 

31 

1.42 

o  Approximate, 


b  Approximate.    Exceeded  capacity  of  weir.  c  No  record. 
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Estimated  monthly  discharge  ofS'i^van  Glen  Creek  near  New  Hartford,  N.  Y.yfor  1905 
f  Drainagie  area,  1.18  square  miles.] 

Run-off. 


Dtscbargo  In  second-fwt.        i 


RainfaU.o 


Month. 


I  Second-feet   D^ptu  !„  | 
Maximum.   Minimum.      Mean,    i  per  souare      \x^^^    ^  Indies. 
I  1  '       mile.        '  '    I 


3.91 

0. 15 

1.14 

0.96(i 

0.611 

1.49 

.12 

.05 

.076 

.064 

.068 

.84 

35.10 

.05 

5.63 

4.77 

5.50 

3.:» 

13.31 

.26 

2.00 

1.69 

1.89 

3.68 

3.41 

.05 

.538 

.456 

.52() 

4.16 

40.00 

.02 

3.69 

3.13 

3.49 

10.00 

70.00 

.05 

4.27 

3.62    . 

4.17 

7.70 

13.49 

.10 

1.05 

.890 

1.03 

6.88 

45.00 

.21 

2.78 

2.36 

2.63 

7.03 

6.26 

.15 

1.27 

1.08 

1.24 

4.72 

7.50 

.38 

1.19 

1.01 

1.13    , 

3.36 

14.89 

.21 

2.44 

2.07     i 

2.39 

3.30 

January  (1-14,29-31) 

February 

March. 

April % 

MAy 

June 

July 

August 

September 

October 

November 

December 


o  Mean  of  Savage  and  Oraefenberg  records. 
GRAKFENBERG  CRKKK   NKAR  XKW  HARTFORD,  N.  Y. 

Hiis  small  catchment  basin,  having  an  area  of  0.282  square  mile,  consists  of  cleared  farm 
l&nd,  chiefly  meadow  and  pasture,  and  lies  between  elevations  1,100  and  1,300  feet  above 
tide,  near  the  summit  of  the  general  plateau  south  of  Mohawk  River.  The  geologic  strata 
backward  from  the  Mohawk  in  this  region  are,  successively,  the  Hudson  River  shale,  Medina 
sandstone,  and  Clinton  limestone.  The  Hudson  River  shale  yields  few  permanent  springs 
and  but  little  ground  water.  The  Graefenberg  basin  lies  above  the  shale  and  a  large  part  of 
its  water  is  derived  from  springs,  probably  in  the  Clinton  series,  which  are  supplied  from 
points  outside  the  topographic  basin  and  the  yield  of  which  lias  been  developed  by  tile 
drainage.  The  measured  discharge  exceeds  the  precipitation  on  the  basin.  Sylvan  Glen 
Creek,  an  adjacent  drainage  basin  at  a  lower  level  and  entirely  within  the  Hudson  River 
shale,  sometimes  becomes  entirely  dry  in  summer. 

A  gaging  weir  was  erected  above  the  inflow  to  Graefenberg  reservoir  June  7,  1903,  and  a 
standard  rain  gage  was  placed  on  the  adjoining  meadow  slope,  some  distance  from  trees  and 
structures.  The  weir  is  compound  in  form  and  has  a  crest  length  of  5  feet,  with  two  end 
contractions  and  a  central  notch  2  feet  long,  0.21  foot  deeper.  The  discharge  is  calculated 
by  the  Francis  formula.  The  flow  of  the  stream  is  very  steady.  The  gages  are  read  by 
Richard  Owen  and  the  record  is  furnished  by  the  Consolidated  Water  Company,  of  Utica, 
N.Y. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  sm-veyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  p  213;  125,  p  39. 
Discharge,  dally:  97,  p  214. 
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DaUy  discharge,  in  gecond-feeiy  of  Graefenherg  Creek  near  New  Hartford,  N.  Y.,for  1905. 


Day. 


1 

1.24 

2 

1.92 

3 

.96 

4 

.84 

5 

.72 

6 

.72 

7 

1.24 

8 

.81 

0 

.72 

10 

.68 

11 

.62 

12..  .. 

2.03 

13 

.96 

14 

.68 

15 

.65 

16 

.65 

17 

.65 

18 

.65 

19  . 

.75 

20 

.68 

21 

.65 

22 

,^ 

23 

.62 

24 

.64 

25 

.65 

26 

.65 

27 

.68 

28 

.70 

29.. 

.68 

30 

.66 

Jan.      Feb. 


a68 
.70 
.70 
.68 
.75 
.77 
.75 
.75 
.73 
.73 
,72 
.72 
.72 
.68 
.70 
.66 


.65 
.62 
.60 
.59 
.62 
.62 
.62 


31. 


Mean . 


.825 


Mar.  I  Apr.     May.    June. 


2.51 
2.51 
2.51 
2.51 
2.51 
2.51 
2.54 
2.54 
2.51 
2.51 
2.51 
2.51 
2.51 
2.-51 
2.51 
2.51 
2.54 
3.20 

12.06 
2.99 
1.24 
1.05 
1.16 
4.80 

11.73 
7.16 
9.1 
5.59 
6.71 
5.78 
3.06 


1.87 

a78 

1.33 

.78 

1.29 

.75 

2.16 

.91 

2.68 

.81 

2.27 

.88 

1.76 

1.29 

1.66 

.84 

1.94 

.96 

2.33 

.78 

2.99 

.72 

1.70 

.78 

1.33 

.68 

1.19 
1.24 
1.14 
1.10 
.96 
.91 
1.05 
1.98 
1.14 
.96 
.91 
.84 
.81 
.81 
.78 
.88 
.81 


.681     3.82 


1.65 
1.24 
1.43 
.88 
1.10 
1.19 
.84 
.78 
.76 
.681 
.65  j 
.62 
.81 
.68 
.65 

■»! 

.65  ' 
.57  I 


0.57 
.57 
.57 
.50 
.59 
.68 
.91 
.91 
.62 
.59 
.75 
.08 
.50 
.57 
.57 
.59 
.62 
.85 
.65 
1.29 
7.45 
1.60 
1.14 
.91 
.81 
7.45 
4.10 
1.76 
1.24 


July. 


0.96 
2.79 
1.19 
1.10 
1.00 
.91 
.88 
.81 
.75 
.72 
.81 
1.00 
1.00 
4.57 
1.29 
.96 
.88 
.81 
1.19 
.78 
.75 
.72 
.72 
1.10 
.81 
.75 
.68 
.65 
.72  I 
4.10  I 
1.70  I 

1.22 


Aug. 


1.29 
.91 
.81 
.75 
.72 
1.38 
.96 
.81 
.76 
.75 
1.24 
1.70 
1.43 
.96 
1.14 
2.a3 
1.24 
1.05 
.91 


.81 
.75 
.75 
.72 


Sept. 


0.81 

.96 

3.20 

2.99 

1.60 

1.65 

2.10 

1.43 

1.14 

L05 

L29 

1.76 

1.24 

1.05 

.96 

.91 

.85 

2.86 

1.14 

1.24 

1.05 

1.00 

.96 

.91 

.85 


Oct.     Nov.  ,  Dec. 


0.78 
.78 
1.19 
.88 
.81 
.78 
.78 
.78 
.78 
.78 
3.80 
2.16 
1.76 
1.19 
1.05 
.96 
.91 
.89 
1.24 
1.24 
1.05 
1.05 
1.05 
.91 
.91 


I 


.72 

.85 

.85 

.70 

.85 

.85 

.68 

.85 

.85 

.75 

.81 

.85 

1.49 

.78 

.85 

.96 

1.00 

1.33 
1.00 
1.05 
1.00 
.91 
1.60 
1.14 
1.38 
1.24 
1.10 
1.14 
1.10 
1.05 
1.10 
1.00 
1.00; 

1.05 ; 

1.05 
1.10  I 
1.05  I 

.96 

.91  I 

.91 

.89 

.96 

.93  I 

.96 

3.20  ! 
1.19  j 


1.01 


1.30 


1.09       1.14 


1.00 
2.27 
a65 
1.60 
1.38 
1.29 
1.29 
1.29 
1.38 
1.29 
l.l« 
1.19 
1.10 
1.10 
1.00 
1.00 
.91 
.91 
1.00 
1.10 
2.92 
135 
l.GO 
1,38 
1.20 
1.10 
1.19 
1.19 
a35 
1.38 
1.29 

1.52 
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Precipitation  at  Graefenberg  reservoir  near  New  Hartford,  N.  Y.^for  190BA 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
0.20 

June. 

July. 

Aug. 

a47 

Sept. 

Oct. 

Nov. 

a54 

.03 

.02 

.23 
.31  ' 
.04 
.25 
.05 

Dec. 

1 

ao2 

2 

ao2 

.36 
.11 
.03 
T. 
.25 
.11 
.04 
.01 
T. 
.48 
.09 

0.04 
.04 

.07 

T. 

T. 
.06 
.04 
.02 

0.60 
.45 

0.01 

3 

.60 
.19 

.21 
.33 

0.22 

1.20 
.87 
.93 
.08 
.40 
.26 

1.09 

1.27 

4 

.05 

T. 

T. 

.12 
.86 
.25 
.12 

.61 

5 

.60 
.41 
.50 
.83 

.28 
.04 
.03 
.10 

.08 
1.07 

.02 

6 

7  .   . 

8 

9 



.09 
.11 

1      .23 

10 

T. 

11 

.30 
.35 

.50 

.35 
.10 

12 

1.60 
.26 
.46 
.32 

1.20 
.56 



.34 

1.03 
.13 

.64 
.03 
.01 

.19 



.69 

1.88  ; 
.36 
.07 

.01 

.41 
.12 
.06  1 
.04  i 
.08  1 

.01 
.15 

.10 
.09 

.01 

13 

-.20 

T. 

T. 

T. 

T. 
.05 
.02 

14 

.40 

15 

.60 

1.01 

16 

17 

.04 

.50 

.50 
.26 
.17 

.25 
.20 
.28 
.80 
.70 
1.50 
.01 

.02 

18 .•    .... 

T. 
.15 
.02 
T. 
.10 
T. 

19 

.2d 
.53 

.33 
.16 

.27 
.11 

20 .*... 

.01 

.34 

21 

.64 

22 

1.00 

.31 

23 

i 

.07 

.14 

24 

.46 
.31 

.07 

25 

.04 

T. 
T. 
T. 

.76 

.06 



.01 

.23 

.03 

T. 

26 

1.57 
.31 
1.23 

T. 

27 

T. 

T. 
.02 



.99 



.05 

.06 

.62 
.26 



28 

.02' 
.04 

29 

T. 
T. 

.01 
.75 
.76 

.31 
.33 
.80 

.15 

30 

.21 

.18 

31 



.26 

1 
i 

1.81 

.54 

a  16 

3.88 

4.77 

10.35 

6.82 

a38 

6.71 

4.19  ' 

1 

2.69 

3.13 

a  Precipitation  observed  at  8  a.  m..  and  credited  to  day  of  observation. 
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JOHNSTON  BROOK  NEAR  DEERFIEL.D,  N.  Y. 

Johnston  Brook,  a  small  torrential  stream  having  a  drainage  area  of  0.79  square  mile, 
forms  one  of  the  tributaries  of  Reels  Creek,  which  enters  the  Mohawk  at  Utica.  The  surface 
soil  is  heavy  and  impervious  and  is  nearly  all  sod  covered,  forming  pasture  land.  It  is 
underlain  by  shale  rock  at  a  slight  depth.  There  is  very  little  surface  run-off  during  the 
summer  season  and  the  amount  of  ground  water  supplied  to  the  stream  is  small. 

A  gaging  weir  was  erected  near  the  mouth  of  the  stream  in  1903  and  observations  were 
continued  until  the  end  of  May,  1905.  The  drainage  area  above  the  gaging  weir  is  shown  on 
the  Utica,  sheet  of  the  United  States  Geological  Survey  topographic  atlas.  The  precipita- 
tion at  De«rfield  reservoir,  adjacent  to  this  drainage  basin,  is  shown  in  the  accompanying 
table. 

Information  concerning  this  station  is  contained  in  the  annual  reports  of  the  State  engi- 
neer and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  97,  p  212;  125,  pp  41-42. 
Diacharge,  daily:  97,  p  212;  125,  p  43. 
Discharge,  monthly:  97,  p  212;  125,  p  44. 

DaUy  discharge  f  in  secondrfeet,  of  Johnston  Brook  near  Deerfield,  N.  Y.,  for  1905. 


Day. 

Jan. 

Feb. 

0.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 

Mar. 

Apr. 

May. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M.y. 

1: 

1.05 
2.12 
.92 
.27 
.18 
.18 
.57 
.57 
.30 
.18 
.18 
1.00 
.57 
.33 
.18 
.13 

0.13 
.13 
.13 
.13 
.13 
.13 
.13 
.15 
.16 
.16 
.19 
.19 
.19 
.20 
.20 
.15 

1.41 
2.25 
2.44 
3.85 
4.34 
4.70 
2.31 
2.51 
2.12 
3.38 

2.77 
.82 
.82 

1.15 
-57 

0.64 
.52 
.52 
.83 
.57 
.92 

1.99 
.92 

1.51 
.82 
.57 
.64 
.52 

1 

17 

18 

19 

20 

21 

22 

0.13 
.13 
.24 
.21 
.18 

0.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 
.13 



0.30 

4.10 
1.75 
1.20 
.78 
2.25 

5.07 
6.26 

ao7 

a38 
2.25 
&07 

0.42 
.34 
.30 

1.20 

1.51 
.82 
.52 
.47 
.37 
.30 
.30 

1.15 
.74 

2 

3 

4 

5 

6 

.52 
.42 

7 

23 

.37 

8 

24 

.30 

9.. 

26 

.27 

10 

26 

.24 

11. 

27 

.37 

12 

28 

77 

13 

29 

.13 
.13 
.13 

.24 

14 

30 

.27 

15.     ..  .  . 

31 

.20 

16 

Estimated  monthly  discharge  of  Johnston  Brook  near  Deerfieldf  N.  F.,  for  1905. 
[Drainage  area,  0.79  square  mile.] 


Discharge  in  second-feet. 


Month 


I  Maximum. 


Minimum. 


Mean. 


Run-off. 


Second-feet 
persauare 


Depth 
in  inches. 


Rainfall. 
Inches. 


January  (24  days) 

February  

March  (28  days) . . 
April  (28  days) . . . 
May  (24  days).... 


2.12 
.13 
6.26 
4.70 
1.99 


0.13 
.13 
.13 
.30 
.20 


0.417 
.130 
1.36 
1.57 
.601 


0.528 
.164 
1.72 
1.99 
.761 


a  471 

.171 

1.79 

2.07 

.679 


1.93 
1.34 
2.26 
3.60 
3. 48 
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Preeipitalion at Deerfield reservoir,  near DeerfiMyN.  Y.,  for  1906. a 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

T. 
0.09 
.18 
.04 
.24 

June. 

July.* 

Aug. 
0.08 

Sept. 

Oct. 

Nov. 

0.75 
0.01 

.10 
.03 
.32 
.25 
.11 
.27 
.06 

Dt«. 

J 

(0 

1 

2 

0.08 

0.02 

1.18 
.33 

0.21 

.11 
.06 
.06 

0.20 

3 

1 

1 

1.44 
.78 

1.52 

T. 
.40 
.64 

a  83 


2.22 

4 

da83 

.41 

5 

.02 

6 1 

.52 
.98 

7 • 

.18 

.54    

8 

.18 

.20 
.01 

■'.os' 

.02 

9 

.23 

10 

.45 
.35 

.41 
.17 

1 

11 

.35 

.31 
.25 
.12 

! 

T. 

12 

T. 

.    ...■       -64 

.71 
.04 

1.46 
.71 
.06 



T. 

.06 

T. 

.07 

.11 

.10 

T. 

.10 

13 

.82 

.02 

14 

.25 

(0 

T. 

15 

.52 
.67 
.06 

16 ! 

.21 

.01 

17 i 

.12 

.19 
.79 
.50 
.23 
1.32 
.02 

18 '     . 

T. 

1.11 

"l.'05" 
.18 
.14 
.19 
.06 
.02 

19 

.23 

.42 
.44 

.01 

20 

.62 

dl.70 

1 

21 

.12 

'Z'J'az 

.17 



.t? 

22 



.66 

.32 

23 

1                         1 

.14 

24 

.41 

, 

.17 

.02 

25 

«l.22 

1 

.01 

26 

.17 

:::....!  .41 

1 

T. 

27 

1 

.06 

.02 
.03 



2* 

.05 

. 

29.... 

.15 



.44 

.07 

.16 

.19 
.15 
1.07 

.63 

.18 

.06 

30 

.24 

31 

T. 

T. 

1.93 


1.34,     2.26       a60  ,     1.78,     5.53 


5. 89  ,     7. 19 


I 


4.76 


3.05        4.29 


a  Rainfall  is  credited  to  day  on  which  it  fell  or  day  preceding  measurement. 

*  No  record. 

cNo  record  January  1-7,  Inclusive. 

(f  Mean  of  Savage  and  Graefenberg  reservoirs  used. 

«  No  record  May  14-20.  inclusive. 

/No  record  January  22-29,  inclusive. 

WEST  CANADA  CREEK  AT  TIVIN  ROCK  BRIDGE,  UTEW  YORK. 

West  Canada  Creek  rises  in  West  Canada  Lakes,  in  southwest-central  Hamilton  County, 
and  flows  southwestward,  then  southeastward  into  the  Mohawk  at  Herkimer,  N.  Y.  The 
drainage  area  b  shown  on  the  Utica,  Little  Falls,  Remsen,  Wilmurt,  Old  Forge,  and  Canada 
Lakes  sheets  of  the  United  States  Geological  Survey  topographic  atlas.  There  are  about 
fifty  small  lakes  and  a  few  undrained  ponds  in  the  watershed  of  the  stream,  most  of  them 
situated  near  the  headwaters  and  above  the  gaging  station,  the  largest  single  water  surface 
Ijeing  Honnedaga  Lake,  1.4  square  miles  in  extent.  There  is  also  a  small  amount  of  control- 
lable storage  in  reservoirs  formed  by  three  dams.  Swamps  and  marshes  are  numerous 
in  the  region  of  the  headwaters,  usually  adjoining  lakes  and  tributaries,  and  having  an 
extent  of  one-half  square  mile  or  less  each.  Much  of  the  region  above  the  gaging  station 
is  timber  covered,  and  there  are  extensive  sand  areas  in  the  central  and  upper  drainage 
basins.    The  soil  of  the  upper  watershed  is  underlain  by  granitic  gneiss,  usually  at  or  near 
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the  surface,  except  in  alluvial  valleys.  From  a  point  just  above  Twin  Rock  Bridge  down- 
stream beyond  Trenton  Falls  the  underlying  geologic  formation  is  Trenton  limestone.a 

Compacted  snow  accunlulates  in  the  woodlands  in  winter,  often  to  a  depth  of  3  or  4 
feet,  representing  an  inch  of  water  for  each  5  or  6  inches  of  snow.  This  melts  slowly, 
feeding  the  stream  in  March  and  April,  so  that  these  months  may  show  a  run-off  greatly* 
exceeding  the  precipitation. 

A  current-meter  gaging  station  was  established  September  7, 1900,  at  Twin  Rock  Bridge, 
by  R.  E.  Horton.  The  drainage  area  of  the  creek  at  this  point  is  364  square  miles;  above 
Trenton  Falls,  375  square  miles. 

The  bed  of  the  stream  is  gravel  and  cobble.  The  bridge  is  167.5  feet  long  between  abut- 
ments, and  consists  of  two  spans.  The  entire  flow  passes  beneath  at  all  stages.  In  winter 
the  stream  becomes  completely  ice  covered,  requiring  special  dischaige  measurements. 

A  gage  board  is  attached  to  the  upstream  side  of  the  right-hand  abutment,  the  roping 
of  the  abutment  over  the  gage  being  used  as  a  bench  mark.  The  gage  is  read  twice  each 
day  by  George  Rood,  and  the  record  is  furnished  by  the  Utica  Gas  and  Electric  Company. 
Elevation  15.50  feet  above  gage  datum. 

At  the  Trenton  Falls  dam,  tests  by  weir  to  determine  the  discharging  capacity  of  the 
turbines,  which  are  of  a  special  Swiss  design,  have  been  made  by  the  power  company, 
and  observations  taken  at  this  dam  during  the  freshet  season  have  been  used  to  complete 
and  extend  the  gaging  record  at  Twin  Rock  Bridge. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  surveyor  of  New  York  prior  to  1905,  and  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  47,  p  49;  ft5,  pp  153-154;  82,  p  87;  97,  pp  196-197;  125,  pp  46-47. 

Discharge:  47,  p  39;  65,  p  154;  82,  p  88;  97,  p  197;  125,  p  48. 

Discharge,  dally:  97,  pp  200-203;  125,  p  49. 

Discharge,  flood:  65,  p  155. 

Discharge,  monthly:  97,  pp  204-205;  125,  p  50. 

Gage  heights:  47,  p  50;  65,  p  154;  82,  p  88;  97,  p  198;  125,  p  48. 

Rating  table:  97,  p  199. 

Discharge  measurements  of  West  Canada  Creek  at  Twin  Rock  Bridge^  New  York,  in  1905. 


Date. 


Hydrographer. 


April  27 Beebe  and  Weeks . 


August  27  b Horton  and  Weeks. 

August  28b Weeks  and  Wood... 

August  306....!  H.  H.  Halsey 

Octoberllft..      D.  L.  Mott 

November  15*" do 

November  17« do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

feet. 

Feet  per 
second. 

168 

1,232 

4.06 

158 

290 

.76 

160 

312 

.73 

162 

361 

.85 

162 

375 

.96 

168 

644 

1.12 

168 

580 

1.41 

Qage 
height. 

Feet. 
6.18 
.58 
.78 
1.00 
1.02 
2.60 
2.10 


Dis- 
charge. 

Second' 
feet. 

5.004 

220 

229 

307 

361 

719 

818 


a  For  geologic  description  of  Trenton  Falls,  see  Prosser,  C.  S.,  and  Cummings,  E.  R.,  Rept.  New 
York  State  Museum,  1805,  pp.  619-628. 
ft  Log  jam  lielow  bridge:  also  obstruction  on  pier. 
c  Log  jam  below  bridge. 
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DaUy  dischartfe^  in  xecondrfeetf  of  West  Canada  Creek  at  Twin  Rock  Bridge,  New  York,  for  1905. 


Day. 


11.. 
12.. 
13., 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
30. . 
21.. 


23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1  Jan. 

Feb. 

772 

220 

674 

271 

458 

381 

492 

424 

500 

424 

407 

300 

300 

356 

424 

322 

1   526 

856 

1   526 

356 

506 

356 

508 

856 

750 
750 
636 
508 
560 
543 
526 
475 
373 
356 
475 
458 
424 
475 
492 
526 
492 
300 


288 
185 
185 
322 
206 
220 
220 
220 
220 
220 
264 
271 
500 
192 
192 


206 

206 

206 

206 

192 

199 

322 

192 

220 

254 

254 

500 

254 

237 

254 

150 

150 

300 

300 

543 

712 

1,210 

750 

712 

882 

1,018 

1,262 

1,604 

1,900 

3,620 

7.358 


.\pr.  May.  June. 


7,522 

3,905 

'4,0a5 

4.016 

7,714 

6,973 

4,813 

2,607  I 

2,607  , 

2,650  : 

2.871 

6,973 

6,470 

4,319  ' 

4,198 

4,441 

2,154  ! 

2.007  I 

1,605  I 

1,521  ' 

6,100 

8,888 

6,612 

4,750 

4,016 

4,844 

4,970 

4,938 

5,580 

6,330 


3,655 

2.768 

3,655 

1.995 

2,624 

1,475 

2,768 

3,292 

1,640 

1,902 

1,948 

1,040 

950 

838 

960 

1,363 

1,363 

1,557 

1,145 

1,145 

1,145 

1,010 

838 

727 

782 

782 

980 

755 

882 

755 

727 


075 

602 

602 

581 

602 

626 

1,010 

1,288 

1,010 

782 

755 

1,010 

950 

494 

537 

581 

1,363 

2,915 

2,721 

2,817 

3,424 

4,150 

2,672 

1,252 

1,040 

2,069 

2,721 

1,438 

1,216 

1,252 


July.. 

2.479 

2,743 

8.100 

4.952 

1,905 

1,724 

1,766 

727 

810 

727 

1,288 

035 

626 

591 

581 

650 

713 

1,040 

727 

1,110 

1,127 


865 

950 

865  ' 

1,401  I 

1,438 ; 


Aug. 

1,010 
810 
920 
901 
423 
650 
581 
'550 
501 
473 
342 
473 
755 
473 
515 
1,363 
1,252 
1,196 
1,145 
281 
295 
281 
268 
240 
204 
184 
247 
288 
240 
247 
1,025 


Sept. 


882 

281 

395 

268 

838 

240 

838 

204 

756 

i" 

741 

326 

2,768 

8,120 

8,700 

3,710 

2,479 

1.252 

1,040 

1,075 

638 

S81 

342 

326 

376 

342 

376 

1,996 

3,111 

2,042 

1,252 

810 

920 

1,010 

311 

311 

494 

494 

311 

494 


Oct.   Nov. 


395 
494 
395 
368 
368 
414 
452 
376 


311 

1,180  I 

1,948  , 

1,557 

700  ' 

626 

676 

700 

2,624 

2,916 

1,996 

1,456  ; 

1,252  , 

1,162  ; 

996- 

950 

866  I 

687  ! 

727l 

473 

980  I 


1,363 

1,810 

2,382 

1,438 

756 

1,326 

2,768 

2.089 

1,902 

765 

838 

755 

1,252 

920 

1,076 

1,075 

782 

700 

727 

756 

765 

650 

637 

473 

626 

950 

700 

581 

1.401 

3,710 


Dw. 

3,950 

3,350 

6.000 

4,300 

2.850 

2.020 

1.810 

1,236 

750 

1.066 

636 

970 

712 

750 

674 

441 

509 

476 

626 

526 

458 

970 

1,018 

838 

560 

579 

679 

579 

617 

1,262 

1,288 


a  Interpolated. 

Note.— River  frozen  entirely  across,  January  1  to  Febniary  20.  From  February  21  to  March  31  there 
was  open  water  near  the  banks  and  also  below  the  gage.  Average  thickness  of  ice:  January  1-31,  0.6 
feet:  Februanr  1-21,  1.2  feet;  February  22  to  March  8,  0.8  foot;  March  9-30,  0.6  foot.  The  discharge 
is  computed  from  special  rating  tables,  ice  conditions  and  backwater  due  to  log  Jams  being  taken 
Into  aocoant. 
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Estimated  monthly  discharge  of  West  Canada  Creek  at  Twin  Rock  Bridge j  New  York,  far  1905. 
[Drainage  area,  364  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

fleptember. . . . . . 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 

'             Run-off. 

Maximum. 

Minimum. 

Mean. 

~~525"' 
299 
855 

Second-feet 

1.44 
.821 
2.35 
12.87 
4.21 
3.96 
3.96 
1.62 
4.28 
2.54 
3.28 
3.66 

Depth 
in  inches. 

772 

356 

\.m 

509 
7,358 
8,888 
3,655 
4,150 
8.100 
1,363 
8,700 
2,915 
3,710 
5,000 

185 
150 

.855 

2.71 



1,521 

4,686 

14.36 

.727 
404 
305 
184 
311 
311 
473 
441 

1,532 
1,442 
1,440 

588 
1,558 

926 
1,195 

1,332  ' 

1 

4.85 
4.42 

4.56 

1.87 

4.78 

2.93 

3.66 

4.22 

8,888 

150 

1,365 

3.75 

50  87 

WEST  CANADA   CREEK  AT  KAST  BRIDGE,   NEW  YORK. 

This  station  was  established  May  15,  1905.  It  is  located  on  the  bridge  opposite  the  rail- 
way station  at  Kast  Bridge,  New  York,  about  4  miles  along  the  stream  above  the  mouth 
of  the  creek  at  Herkimer.  The  drainage  area  at  this  point  is  574  square  miles,  or  58  per 
cent  greater  than  at  Twin  Rock  Bridge. 

This  portion  of  the  basin  is  underlain  by  Hudson  River  and  Trenton  shales.  The  topog- 
raphy is  moderately  rolling.  The  soil  is  ordinarily  rather  impervious  and  usually  under 
culture.  The  precipitation  and  snow  storage  are  considerably  less  than  in  the  upper 
part  of  the  drainage  area. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  tape  is  attached.  The  initial  point  for  soundings  is  the  top  face  of  the  left  abutment, 
downstream  side.    A  tape  and  reel  gage  is  used. 

A  gage  chain  is  fastened  to  the  upstream  hand  rail  of  the  bridge  100  feet  from  the  left 
abutment.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  49^  feet. 
During  1905  the  gage  was  read  twice  each  day  by  Lloyd  Kast.  Gage  readings  at  this  sta- 
tion are  paid  for  by  the  State  of  New  York.  The  bench  mark  is  on  the  downstream  comer, 
nearest  the  water,  on  the  plat«  of  the  bridge  on  the  left-hand  abutment,  downstream  side; 
elevation,  43.53  feet  above  the  gage  datum. 

Discharge  meaaureinents  of  West  Canada  Creek  at  Kast  Bridge,  New  York,  in  1905. 


Date. 

Hydrographer. 

April  26 

May  9... 

Beebe  and  Weeks 

Beebe  and  Mills 

May  15 

July  8 

Swancott  and  Weeks 

Beebe  and  Mills 

August  27 

C.A.Cockroft 

August  31 ,  Cockroft  and  Halsey. 

October? ,  D.L.Mott. 

November  14  . .  i do 


Width. 

Feet. 
196 
196 
190 
196 
168 
178 
178 
195 


Area  of 
section. 

Mean 
velocity. 

Qage 
heiSt. 

Feet. 

feet. 

Feet  per 
second. 

922 

4.81 

30.68 

551 

3.28 

29.57 

511 

2.60 

29.39 

513 

2.73 

29.44 

264 

1.32 

28.26 

388 

1.77 

28.78 

368 

1.82 

28.67 

583 

3.02 

29.74 

Dis- 
charge. 

Second- 
feet. 

4,438 

1.819 

1.332 

1.403 

350 

688 

594 

l,7t3 
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I^iiy  909^  heigkiy  in  feel,  of  West  Canada  Creek  at  Kasl  Bridge,  New  Yorkyfor  1905. 


Da> 

May. 

June. 

28.83 

28.77 

28.75 

28.77 

29.67 

29.13 

29.37 

29.97 

29.87 

29.37 

29.23 

29.77 

29.43 

29.5 

29.07 

29.03 

28.97 

30.37 

30.15 

30.53 

30.2 

31.25 

30.45 

29.73 

29.13 

31.35 

30.83 

30.55 

29.7 

29.57 

July. 

Aug. 

29.27 

29.05 

28.9 

28.7 

28.67 

28.8 

29.4 

29.0 

28.67 

28.6 

28.55 

28.77 

29.17 

28.83 

28.83 

30.17 

29.8 

29.13 

28.9 

28.63 

28.55 

28.55 

28.33 

28.3 

28.23 

28.03 

28.23 

28.07 

28.32 

28.42 

28.92 

Sept. 

29.18 

28.78 

31.25 

34.7 

34.48 

31.6 

30.8 

30.2 

29.62 

29.55 

29.18 

29.38 

29.28 

29.18 

28.92 

28.88 

28.75 

30.72 

31.25 

30.4 

30.52 

29.8 

29.58 

29.22 

29.0 

28.88 

28.78 

28.78 

28.62 

28.68 

Oct. 

28.55 

28.6 

29.0 

29.1 

28.88 

28.66 

28.6 

28.6 

28.58 

28.55 

28.45 

29.55 

30.48 

30.2 

29.72 

29.45 

29.22 

29.28 

30.88 

31.0 

30.6 

30.2 

29.82 

29.58 

29.52 

29.4 

29.2 

29.05 

28.95 

28.9 

28.9 

Nov. 

30.32 

30.62 

30.12 

30.02 

29.98 

30.35 

31.08 

30.82 

30.4 

29.92 

29.75 

29.62 

29.58 

29.78 

29.58 

29.45 

29.45 

29.32 

29.35 

29.22 

28.68 

28.9 

28.92 

29.12 

29.42 

29.42 

29.48 

29.3 

31.48 

31.48 

Doc. 

1 

29.23 

32.1 

32.7 

31.45 

30.4 

29.87 

29.43 

28.93 

29.03 

29.03 

28.73 

28.  n 

28.85 

29.23 

29.43 

29.05 

28.9 

29.17 

29.13 

29.75 

29.3 

28.9 

28.8 

28.77 

28.73 

28.8 

28.63 

28.47 

28.45 

28.55 

29.73 

30.3 

2 

29.88 

3 

33.55 

4 

.T^l 

5 

31.0 

6 

30.45 

30.0 

8 

29.9 

9 

29.58 

10.             

29.5 

11 

29.0 

12 

29.06 

13 1 

29.3 

14 1 

29.08 

15 

29.5 

29.23 

29.43 

29.17 

29.57 

29.37 

29.1 

29.27 

29.03 

29.87 

29.93 

28.77 

29.05 

29.15 

28.97 

29.0 

28.97 

28.6 

16.          .                         

28.6 

17 

28.6 

18 -. 

28.78 

19 

28.82 

30 

28.92 

21 

29.72 

22 

30.68 

23.          .                     

30.38 

24 

29.88 

2.'» 

29.4 

36 

29.3 

27 ■  

29.18 

28 

29.08 

29 

29.U8 

30 

30.25 

31 

29.95 

EAST  CANADA  CREEK  AT  DOL.GEVIL,L.T5,   N.    Y. 

This  creek  rises  in  Hamilton  County,  flows  southward  between  Herkimer  and  Fulton 
counties,  and  joins  the  Mohawk  at  East  Creek.  A  portion  of  the  stream  and  drainage 
basin  is  shown  on  the  Little  Falls  and  Lassellville  sheets  of  the  United  States  Geological 
Survey  topographic  atlas. 

Observations  are  taken  at  High  Falls,  near  Dolgeville,  about  7  miles  from  the  outlet  of 
the  stream.  The  gaging  station  is  located  at  the  dam  of  the  Herkimer  County  Light  and 
Power  Company.  The  dam  is  of  rubble  masonry,  19  feet  high,  and  has  a  flat  crest  6  feet 
wide  and  190.25  feet  long  between  abutments.  The  elevation  of  the  upstream  edge  of  the 
crest  is  1  foot  below  that  of  the  lip.  The  impounded  water  is  conducted  to  the  power 
house,  500  feet  below  the  dam,  through  a  wrought-iron  flume  10  feet  in  diameter. 

Readings  of  the  depth  on  the  crest  are  taken  from  a  vertical  gage  board  attached  to  the 
bulkhead,  6  feet  upstream,  twice  each  day  by  Willard  Hayward.  The  mean  of  the  read- 
ings is  used  in  computing  the  discharge.  A  record  is  also  kept  of  the  run  of  the  water 
wheels  and  the  elevation  of  water  in  the  tailrace.  The  record  since  January  1,  1903,  has 
been  computed  from  a  discharge  curve  based  o'n  the  United  States  Geological  Survey  ex- 
periments on  a  full-sized  model  of  the  dams,  made  at  Cornell  University.  The  flow  through 
the  turbines  for  this  period  has  also  been  computed  from  current-meter  measurements, 
made  in  the  tailrace  of  the  electric-power  plant  instead  of  from  the  manufacturers'  rating 
tables  for  the  water  wheels,  as  formerly.    The  turbines  are  of  a  special  Victor  cylinder- 
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gate  type.  Tlie  two  main  wheels  are  each  36  inches  in  diameter,  and  their  speed  is  con- 
trolled by  Lombard  governors. 

Spnic-e  Creek,  the  principal  tributary  of  East  Canada  Creek,  enters  1  mile  above  Dolge- 
ville,  and  drains  an  area  of  50  square  miles.  Water  is  diverted  from  this  creek  and  from 
Beaver  Creek,  one  of  its  tributaries,  at  Diamond  Hill,  and  is  carried  to  Little  Falls  through 
a  vitrified  conduit  9  miles  long.  The  water  supply  of  Dolgeville  is  taken  from  Cold  Brook, 
a  tributary  of  East  Canada  Creek.  No  allowance  for  diversion  of  water  supply  has  been 
made  in  computing  the  run-off  for  East  Canada  Creek. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  Stat«  engi- 
neer and  surveyor  of  New  York  prior  to  1905  and  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Description:  WS  35,  p  52;  47,  pp  55-57;  65,  pp  158-159;  82,  p  89;  97,  p  195;  125,  pp  50-51. 

Discharge:  WS  47,  pp  39,  5&-57;  65,  p  159;  82.  p  89. 

Discharge,  daily:  WS  35,  p  52;  47,  pp  57-58;  65,  p  161;  82,  p  90;  125,  pp  51-62. 

Discharge,  flood:  WS  65,  p  160. 

Discharge,  low-water:  WS,65,  pl61. 

Discharge,  monthly:  Ann  21,  iv,  p  68;  22,  iv,  p  96;  WS  35,  p  24:  66,  p  161;  82,  p  91;  97,  p  196;  126,  p  53. 

Gage  heights:  WS  97,  p  196. 

Hydrographs:  Ann  21,  iv,  p  68;  22,  iv,  p  97. 

Rainfall  data:  WS  97,  p  196. 

Water  powers:  WS  65,  p  160. 

Daily  discharge,  in  second-feetf  of  East  Canada  Creek  at  Dolgeville,  N.  Y.,for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13., 
14.. 
15.. 
16.. 
17.. 
18., 
19.. 
20. 
21.. 
22. 
23. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30. 
31. 


Jan. 


Feb. 


(») 

137 

(°) 

129 

506 

129 

448 

110 

286 

84 

324 

131 

410 

6  117 

304 

117 

401 

112 

399 

112 

277 

100 

327 

42 

411 

115 

404 

120 

386 

142 

538 

125 

612 

131 

386 

90 

348 

90 

267 

6  121 

249 

126 

229 

117 

172 

116 

169 

124 

175 

124 

132 

125 

136 

123 

119 

135 

63 



126 

202 

Mar. 

Apr. 

136 

(°) 

137 

(«) 

127 

3.864 

139 

(«) 

101 

4,379 

129 

4,097 

89 

2,768 

94 

1,894 

113 

(°) 

123 

1,514 

123 

2,713 

95 

3,342 

123 

3,047 

121 

2,750 

150 

2,295 

149 

1,652 

146 

1,264 

148 

1,177 

(«) 

881 

738 

882 

777 

1,974 

739 

2,146 

700 

(°) 

600 

1,902 

779 

1,610 

1,166 

1,606 

1,470 

1,548 

2,062 

1,610 

2,546 

l,a59 

4.045 

1,843 

5,004 

May. 


1,479 

1,160 

916 

1,130 


965 

874 

798 

761 

1,655 

1,641 

1,582 

1,569 

1,631 

1,606 

1,565 

1,303 

661 

519 

(«) 

488 

373 

292 

320 

268 

505 

500 

363 

317 

336 


June. 

291 
223 
281 
213 
228 
578 
1,011 
1,060 
684 
465 
(«) 


478 
400 
319 
455 

(°) 

390 

335 

1,011 

2,299 

1,340 

(«) 
1,016 
2,003 
1,717 
2,087 
1,178 
1,040 


July.  I  Aug. 


408 
2,321 
3,299 
1,920 
1,229  I 
818  I 
617 


285 
250 
269 
226 
314 
276 
213 
227 
289 
382 
400 
281 
218 
281 
336 
250 
191 
185 
178 
183 
(») 
617 


465 
327 
260 
200 
212 
188 
188 
168 
134 
117 
155 
172 
200 
258 
427 
716 
464 
306 
281 


Sept. 


4,065 

4,070 

2,305 

4,422 

3,106 

1,766 

968 

730 

617 

(«) 

376 

236 

654 

519 

304 

900 

1,028 

1,517" 

1,205 


179 
138 
122 
115 
108 
(«) 
73 
129 
231 
138 


Oct.  I  Nov. 

I 


I 


208  I  1,152  I 
(o)   1,079  , 


748 
632 
354  I 
344 
294  I 
283 
249  I 
219 


(°)  I 
213 
347  ' 
270  I 
287  I 
224, 
254 
(«) 
192 
166 
181 
878 

1,001 
653 
559 
632 
391 
850 

1,287 

1,292 
(«) 
896 
641 
589 
447 
458 
395 
376 
276 
274 
344 


1.000 

1,213 

972 

876 

619 

1,055 

1,523 

1, 124 

1,117 

685 

616 

(«) 

537 

504 

443 

480 

455 

409 

339 

331 

315 

329 

311 

285 

281 

292 

422 

330 

1,195 

2,128 


Dre. 

1,626 

3,300 

5,572 

(«) 

1,9«2 

1,348 

1.089 

821 

668 

4.S5 

643 

464 

401 

376 

136 

l.iO 

196 
313 
33o 
629 
9^ 
858 
625 
540 
402 
317 
322 
554 
623 
490 


^  Record  not  available. 
6  February  7-20,  inclusive, 


dam  obstructed  by  ice;  record  probably  deficient. 


HUDSON    RIVER    DRAINAGE    BASIN. 

Estimated  monthly  discharge  of  East  Canada  Creek  at  DotqevUle^  N.  Y.,for  1905. 
[Drainage  area,  266  square  miles.] 

Discharge  In  second-feet. 
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Month. 


January  (29  days) . . . 

February 

March  (90  days) 

April  (25  days) 

May  (30  days) 

June  (27  days) 

July  (30  days) 

August  (29  days) 

September  (29  days) 
October  (28  days) . . . 
November  (29  days) . 
December  (20  days) . 


Maximum.  Minimum. o    Mean. 


612 
142 
5,004 
4,379 
1,696 
2,299 
3,299 
716 
4,422 
1,292 
2,128 
5,572 


Run-olT. 
^   mT        h"*""*'^''- 


1.20 
.453 
2.98 
8.50 
3.57 
3.26 
2.26 
.898 
4.65 
2.00 
2.73 
3.53 


1.29 
.472 
3.32 
7.90 
3.98 
3.27 
2.52 
.068 
5.02 
2.08 
2.94 
3.81 


a  Minimum  controlled  by  pondage. 
SCHOHARIE  CREEK  AT  PRATTSVIL.L.E,  N.  Y. 

Schoharie  Creek  above  Prattsville  drains  a  nigged,  mountainous  area,  almost  entirely 
wooded.  The  watershed,  243  square  miles  in  extent,  lies  wholly  within  Greene  County. 
Rocks  of  the  Catskill  formation,  chiefly  sandstones  and  conglomerates,  lie  at  or  near  the 
surface  over  most  of  the  area.  The  basin  is  surrounded  by  nearly  continuous  mountain 
ranges,  and  intervening  ridges  divide  the  main  stream  from  its  principal  tributaries,  Bata- 
via  Kill,  East  Kill,  and  West  Kill. 

A  gaging  station  was  established  November  7,  1902,  at  the  highway  bridge  in  the  village 
of  Pratt«ville,  by  C.  C.  Covert. 

The  bridge  has  a  single  span  of  185  feet.  In  extreme  low  water  the  current  underneath 
the  bridge  is  sluggish,  and  meter  measurements  are  made  by  fording  the  stream  a  short 
distance  below  the  bridge. 

A  standard  chain  gage  is  attached  to  the  steel  floor  beams  of  the  bridge  on  the  upstream 
side;  length  of  chain,  25.74  feet.  Gage  readings  are  taken  each  morning  and  evening  by 
James  Brennan.  The  gage  datum  is  referred  to  the  United  States  Geological  Survey  bench 
mark — a  circle  marked  on  a  bowlder  at  the  right-hand  end  of  the  bridge  on  the  downstream 
side;  elevation,  1,151.00  feet.     Elevation  of  gage  s^ro,  1,130.03  feet. 

The  great  freshet  of  October  9-11,  1903,  apparently  changed  the  stream  bed  and  cross 
section  in  the  vicinity  of  the  gage.  Measurements  made  during  1904  and  1905  have  been 
applied  toward  the  construction  of  a  now  rating  curve. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State  engi- 
neer and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deacrfptlon:  82,  pp  95-96;  97,  pp  191-192;  125,  p  54. 

Diacbaige:  82,  p  96;  97,  p  192;  125,  p  54. 

Discharge,  daily:  25,  pp  57-68. 

Discharge,  monthly:  125,  p  59. 

Gage  heights:  82,  p  96;  97,  pp  193-194;  125,  p  55. 

Rating  table:  125,  p  56. 
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Discharge  measuremejits  of  Schoharie  Creek  at  PraUsvUUj  N.  Y.^in  1905. 


Date. 


Hydrographer. 


C.  C.  Covert. 


August  11a... 

August  llo do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
heigbt. 

Dis- 
charge. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

32 

20.5 

1.40 

4.20 

2&6 

32 

21.2 

1.30 

4.20 

29.4 

a  Wading  below  bridge. 
Daily  gage  heigJU,  in  feet ^  of  Schoharie  Creek  at  PraUsviUe,  N.  Y.^for  1906. 


Day. 


Jan.  I  Feb.  |  Mar.  I  Apr.  |  May.  '  June.    July.  '  Aug.     Sept.  }  Oct 


1 5.4  I    5.07  I 

2 '  5.4  I    5,07  I 

3 5.5  I    5.07  I 

4 5.4  5.07 

5 6.2  I    5.07 

6 '  6.2  I     5.07 

7 1  8.25  5.07 

8 7.08  5.07 

9 1  6.35  ;    5.07 

10 1  5.05  I    5.07 

11 :  5.6  5.07 

12 1  a5  I    5.07 

13 1  a4  5.07 

14 a  25  I    5.07 

15 1  5.47  ,    5.07 

16 5.37  ,     5.07 

17 i  5.27  I    5.07 

18 1  5.22  5.07 

19 '  5. 19  I    5.07 

20 1  5.19  I    5.04 

21 '  5.07  4.98 

22 i  5.02  I     4.96 

23 ,  5.07  4.96 

24 '  5.07  '     4.96 

25 1  5.07  I     4.96 

26: '  5.07  I     4.96 

27 '  5.07  j     4.91 

28 5.07  4.91 

29 j  5.07  ....... 

30 5.07    

31 5.07  I 

I  I 


4.91 
4.91 
4.96 
4.96 
4.96 
4.96 
4.V6 
4.96 
5.44 
5.61 
5.76 
5.46 
5.16 
5.01 
4.96 
4.96 
4.91 
6.34 
&24 
7.61 
6.41 
5.74 
5.58 

6.  as 

9.1 

6.85 

7.9 

7.27 

7.7 

8.15 

7.7 


6.85 

6.2  I 
6.0 
5.75  ! 
5.9  • 
a  27  I 
6.2 
5.93  I 
5.65  I 
5.55  I 

a  23  I 

6.5    • 

ao 

6.75 

5.65 

5.6 

5.45 

5.33 

5.23 

5.15 

5.2 

5.23 

5.07 

5.03 

4.9 

4.85 

4,82 

4.79 

4.82 

4.82 


7ol 


4.79 
4.64 
4.59 
4.59 
4.54 
4.49 
4.59 
4.49 
4.46 
4.49 
4.42 
4.49 
4.49 
4.52 
4.56 
4.54 
4.56 
4.49 
4.54 
4.46 
4.46 
4.44 
4.42 
4.36 
4.34 
4.34 
4.39 
4.32 
4,26 
4.26 
4.26 


4.31  I 

4.31  , 

4.28  ' 

4.31  I 

4.25 

4.35  I 

4.41 

4.43  ' 

4.33 

4.28! 

4.31  I 

4.35 

4.58  I 

4.48  I 

4.35  ' 

4.31  { 

4.31 

4.31  I 

4.28 

4.35 

4.41 

4.45 

4.45 

4.41 

4.31 

4.31 

4.31 

4.28 

4.25 

4.21 


4.21  I 
4.31  I 
4.31  ' 
4.24  I 

4.22  . 
4.22  I 
4.2 
4.17  I 
4.12  I 
4.07 
4.17  I 
4.17 
4.22  i 
4.22  I 
4.22  ' 
4.2    I 
4.17 
4.12 
4.14  I 
4.17 
4.17  I 
4.12  I 
4.12  I 
4.14  i 
4.12  I 
4.12 
4.1     ' 
4.1 
4.12  I 
4.17 
4.27 


4.34 

4.5 

4.42 

4.34 

4.3 

4.29 

4.23 

4.23 

4.21 

4.21 

4.25 

4.52 

4.52 

4.4 

4.4 

4.72 

4.75 

4.62 

4.52 

4.42 

4.38 

4.28 

4.28 

4.3 

4.3 

4.3 

4.3 

4.28 

4.32 

4.42 

4.9 


4.58  I 
4.5 
5.18  I 
7.3    I 

ao 

a32  { 

5.02  I 
4.88  ! 
4.72 
4.65  I 
4.6 
5.1     ' 
5.5    I 
5.05 
4.9    I 
4.75  I 
4.68 
4.75  I 
4.92 
5.02 
5.05  j 
4.88., 
4.72  ' 
4.7 
4.65  { 
4.6 
4.5    I 
4.5    I 
4.5 

4.45 

I 


Nov.     Dec. 


4.42 

4.4 

4.6    I 

4.58 

4.5    , 

4.48  ' 

4.45 

4.42 

4.38 

4.38 

4.35 

7.35 

5.65 

a2 

5.05 
4.98 
4.72 
4.8 
4.92 
5.2 


5.08 

5.08 

5.02 

4.96 

4.92 

485 

4.8 

4.8 

4.75 

4.75 

4.7 


4.65 

4.6 

4.52 

4.6 

4.5 

4.5 

4.65 

4.7 

4.65 

4.65 

4.6 

4.6 

4.6    I 

4.5  - 
6.1  I 
5.0    . 

4.6  ' 
4.5    I 
4.5    , 
4.48  i 
4  45  I 
4.6 
4.45  I 
4.45  I 
4  5 
45 
46 
445  ' 
4  75 
6.68 


5  25 

5.6 

7.6 

a  78 

6.82 

5.58 

a42 

5.^ 

5.3 

6.2 

5l2 

6.1 

5.25 

ag 

4  8 

49 

4  78 

4  8 

483 

4  88 

6.2 

472 

6.22 

6.2 

5.08 

ao2 
ao 

4  95 

a35 
&3 

ao8 


Note.— River  frozen  entirely  across  as  far  as  the  rllts  from  January  23  to  March  18,  except  for  narrow 
channel  of  open  water  March  10-18.  During  the  frozen  period  gage  heights  are  to  the  surface  of  the 
water  in  a  hole  in  tbe  ice.     The  following  comparative  readings  were  also  made: 


Date. 


January  23.. 
January  31. 
February  JO 
February  15 
March  3 
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Suaion  rating  iaUefor  Schoharie  Creek  at  PrattsvUUf  N.  Y.,from  January  1  to  December  31, 

1906. 


helSt. 

Dlachaige. 

Oage 
height. 

Dischaige.  1 

Qase 
height. 

Diflchaige. 

hS^V 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

i      feet. 

1 

Second-feet. 

4.10 

18 

5.20 

405 

&30 

1,270 

7.40 

2,680 

420 

28 

5.30 

465 

6.40 

1,370 

!        7.50 

2,830 

4.30 

42 

5.40 

525    r| 

&50 

1,470 

1        7.60 

2,990    I 

4.40 

61 

5.50 

585    , 

&60 

1,600 

7.70 

3,150   ■ 

4.50 

85 

5.60 

663    „ 

6.70 

1,720 

!        7.80 

3,300 

4.60 

125 

5.70 

741 

&80 

1,850 

7.90 

3,460    : 

4.70 

165 

5.80 

819   -i' 

6.90 

1,970 

8.00 

3,620    i 

4.80 

205 

5.  go 

807 

7.00 

2,100 

8.10 

3,790    ; 

4.90 

245 

I        6.00 

975 

7.10 

2,280 

a20 

3,960    ' 

5.00 

285 

'        &10 

1,070    1 

7.20 

2,300 

1        &30 

4,130    ' 

5.10 

345 

1        6.20 

1,170 

,1 

7.30 

2,540 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measure- 
ments made  during  1904  and  1905.  It  Is  weU  defined  between  gage  heights  4.1  feet  and  8  feet.  The  table 
has  been  extended  oeyond  these  limits.    Above  4.4  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Schoharie  Creek  at  PrattsvUle,  N.  Y.^for  1906. 

[Drainage  area,  240  square  miles.] 


Month. 


January  (1-22) 
March  (18-31  >. 

April 

May 

June 

July 

August 

September 

October , 

November 

December 


Discharge  in  second-feet. 


Maximum.  Minimum. 


4,045 
5,610 
1,910 

201 

117 
44 

245 
2,540 
2,610 

647 
2,990 


207 
647 
201 
36 
29 
15 
29 
73 
52 
73 
173 


Mean. 


Run-off. 


Second-feet 
per  square 
I       mite. 


Depth 
in  inches 


960 
2,580 
693 
84.2 
61.7 
26.1 
60.3 

321 

285 

138 

534 


4.00 

3.27 

10.75 

5.60 

2.80 

a22 

.351 

.405 

.215 

.240 

.109 

.126 

.280 

.333 

1.34 

1.50 

1.19 

1.37 

.575 

.642 

2.22 

2.56 

Ice  conditions  January  23  to  March  17:  No  estimate. 


CATPKILL.  CREEK  AT  SOUTH  CAIRO,  N.  Y. 

The  basin  of  this  stream  receives  the  run-off  from  the  north  slope  of  the  Catskill  Range 
and  lies,  for  the  most  part,  in  the  timbered  highlands  of  Greene  County.  The  slopes  are 
precipitous,  there  are  no  lakes,  and  the  amount  of  artificial  storage  is  small.  The  undei^ 
lying  rock  formation  is  chiefly  Devonian  shale.  The  topography  of  the  area  is  shown  on 
the  Durham,  Cozsackie,  and  Catskill  sheets  of  the  United  States  Geological  Survey  topo- 
graphic atlas.  The  stream  flows  over  a  rock  bed  through  much  of  its  course  and  enters  tide 
water  of  Hudson  River  at  Catskill. 

The  gaging  station  was  established  July  4, 1901,  and  is  located  at  the  highway  bridge  in 
village  of  South  Cairo. 

The  stream  channel  is  rock,  covered  in  some  places  with  earth.    The  bridge  has  a  single 
span  of  194.5  feet  between  abutments. 
IRR  166—06 i 
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The  stago  of  the  stream  is  observed  each  morning  and  night  from  a  standard  chain 
gage  which  is  attached  to  the  bridge  and  the  elevation  of  which  is  referred  to  a  circle  near 
the  outer  comer  on  the  upstream  side  of  the  bridge  seat  on  the  right-hand  abutment.  The 
elevation  of  the  bench  mark  is  21.29  feet  above  gage  datum. 

The  erection  of  a  dam  a  short  distance  below  the  gage  for  purposes  of  boating  neces- 
sitated withholding  a  portion  of  the  record  for  1904.  This  dam  was  removed  in  the  spring 
of  1905,  and  the  discharge  for  1905  has  been  calculated  from  the  rating  table  as  formerly 
used. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State  engi- 
neer ^nd  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers 
of  the  United  States  Greological  Survey: 

Description:  65,  p  61;  97,  pp  178-179;  82,  pp  109-110;  125,  p  60. 

Discharge:  65,  p  62;  82,  p  110;  97,  pp  179-180;  125,  p  60. 

Discharge,  daUy:  97,  pp  186-188;  125,  p  62. 

Discharge,  monthly:  97,  p  189;  125,  p  63. 

Discharge,  winter:  65,  p  63. 

Gage  heights:  65,  p  62;  82,  pp  110,  111;  97,  pp  181-183;  125,  p  61. 

Rating  tables:  97,  pp  184-185;  125,  p  62. 

Water  powers:  65,  p62. 

Discharge  measurements  ofCatskiU  Creek  at  SmUh  Cairo ,  N.  y.,  in  1905. 


^Vidth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
chaige. 

Feet. 
23 
30 

16 
36 

Feet  Iter 
second. 

0.52 

.28 

Feet. 
2.11 
2.12 

Seamd- 
feet. 

8.5 

9.9 

a  Wading  below  bridge. 
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Daily  gage  heu^  in  feet,  ofCatdnU  Creek  at  South  Cairo,  N.  Y.yfor  1906. 


Day. 


2, 
3. 
4 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

3.8 

3.63 

3.85 

3.58 

4.4 

3.48 

6.2 

3.38 

6.3 

3.33 

7.5 

3.28 

Mar.  ;  Apr.  ,  May.  |  June. 


7.0 

6.5 

5.18 

4.5 

4.22 

4.6 

4.5 

4.4 

5.6 

5.65 

5.55 

4.9 

4.6 

3.8 

3.75 

3.8 

3.8 

3.9 

3.05 

4.0 

4.4 

4.4 

4.0 

3.0 

3.8 


3.23 
3.32 

a3 

3.2 

3.26 

3.26 

3.2 

3.36 

a36 

a38 

3.36 

3.2 

3.23 

3.18 

3.13 

ao9 

3.1 

3.09 

3.08 

3.06 

3.06 

3.08 


3.05  ' 

3.02 

2.97 

2.W  i 

2.97 

2.97  I 

2.97 

2.97  , 

2.95 

3.27 

3.57 

3.57 

3.67 

3.57 

3.67 

3.47 

3.49 

3.87 

8.42 

6.21 

5.17  I 

4.67 

4.17 

4.42 

9.32 

&32 

8.82 

7.49 

&37 

7.97 

6.79 


5.92  , 

5.27 

4.67 

4.87  ! 

5.27 

5.97  I 

5.12 

4.67 

4.37 

4.42  I 

5.02 

5.12 

4.69 

4.42 

4.32 

4.15 

3.91 

3.81 

3.71 

3.66 

a66 

3.66 

3.46 

3.34 

3.27 

3.26 

3.26 

3.21 

3.16 

3.06 


2.92 

2.84 

2.86 

2.86 

2.76 

2.60 

2.64 

2.65 

2.66 

2.66 

2.48 

2.46 

2.44 

2.4 

2.41 

2.44 

2.55 

2.61 

2.45 

2.45 

2.44 

2.35 

2.35 

2.3 

2.23 

2.18 

2.18 

2.15 

2.17 

2.19 

2.16 


2.16 

2.16 

2.13 

2.05 

2.1 

2.25 

2.25 

2.35 

2.35 

2.33 

2.3 

2.25 

2.25 

2.26 

2.22 

2.14 

2.00 

2.04 

2.12 

2.14 

2.18 

2.34 

2.9 

2.64 

2.44 

2.39 

2.54 

2.45 

2.44 

2.44 


July.     Aug.     Sept.  ;  Oct.     Nov.  !  Dec. 


.  L 


2.34 
2.27 
2.24 
2.19 
2.14 
2.14 
2.14 
2.14 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
2.04 
1.99 
1.89 
1.89 
1.94 
1.94 
1.94 
1.84 
1.89 
1.92 
1.89 
1.88 
1.85 
1.85 
1.94 


2.09 

I 


1.95 

2.05 

2.08 

2.1 

2.1 

2.1 

2.05 

2.05 

2.1 

2.1 

2.1 

2.22 

2.2 

2.32 

2.4 

2.55 

3.0 

2.78 

2.5 

2.4 

2.3 

2.28 

2.25 

2.21 

2.2 

2.2 

2.2 

2.18 

2.18 

2.2 

2.35 


2:55 

2.48 

2.75 

6.95 

4.45 

3.8 

3.5 

3.25 

2.85 

2.9 

2.9 

3.7 

3.36 

3.1 

3.05 

2.86 

2.9 

2.9 

3.3 

3.3 

3.2 

3.4 

3.16 

3.0 

2.88 

2.68 

2.6 

2.6 

2.5 

2.46 


2.45 

2.4 

2.6 

2.9 

2.8 

2.62 

2.5 

2.5 

2.4 

2.4 

2.46 

4.8 

4.0 

3.55 

3.28 

3.1 

3.02 

2.92 

3.5 

3.56 

3.5 

3.36 

3.19 

3.19 

3.05 

2.95 

2.78 

2.78 

2.78 

2.78 

2.76  j 


2.7 

2.7 

2.66 

2.66 

2.6 

2.66 

2.6 

2.75 

2.68 

2.62 

2.6 

2.6 

2.6 

2.5 

2.53 

2.53 

2.62 

2.6 

2.6 

2.6 

2.49 

2.48 

2.48 

2.4 

2.3 

2.3 

2.3 

2.4 

2.65 

3.08 


1 


3.05 

2.82 

4.3 

6.7 

3.96 

3.72 

3.6 

3.48 

3.48 

3.4 

3.2 

3.1 

3.17 

3.05 

3.06 

3.05 

2.85 

2.82 

2.85 

2.8 

3.82 

3.95 

3.94 

3.76 

3.45 

3.35 

3.14 

3.0 

3.58 

3.7 

3.28 


Note.— Creek  frozen  entirely  across  from  January 
channel  under  gage.  Open  channels  on  each  side  api 
19.  During  the  frozen  period  the  gage  was  read  to  tl 
tive  readings  were  also  made: 


20,  approximately,  to  March  4,  except  for  narrow 
tpearea  March  4  and  lasted  till  ice  went  out  March 
tne  surface  of  the  water.    The  following  compara- 


Date. 


February  4. 
February  II 
February  18 
February  26 
March  4.... 


Water 

Top  of 

surface. 

i<». 

Feet, 

Feet. 

3.4 

3.7 

3.25 

3.8 

3.2 

3.36 

3.1 

3.4 

3.0 

3.2 

Thick- 
ness 
of  ioe. 


Feet. 


1.1 
1.3 
1.3 
1.1 
1.0 
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Station  rating  table  for  CatdciU  Creek  at  South  Cairo ,  N.  Y.jfroni  Jvly  ^,  1901 ,  to  December 

31,  1905. 


Gage 
height. 

Discharge. ' 

1 

Gage 
height. 

Feet. 

Discharge. 
Second-feel. 

Gage 
height. 

Discharge. 
Second-feet. 

'     Gage 
heigRt. 

Feel. 

Discharge.  | 

Feet. 

Second'feet.l 
9 

Feet 

^Second-f€et.\ 

1.80 

3.20 

104 

4.50 

546 

6.60 

2,106 

1.90 

10 

3.30 

120 

1        4.60 

602 

1        6.80 

1         2.328    1 

2.00 

12    , 

3.40 

136 

4.70 

657 

7.00 

2,550 

2.10 

14    ' 

3.50 

152 

4.80 

712 

'        7.20 

1          2,822    1 

2.20 

16    1 

3.60 

182 

4.90 

768 

7.40 

3.094 

2.30 

20-' 

3  70 

213 

5.00 
5.20 

824 

7.60 

3.406    ! 

2.40 

24 

3.80 

243 

946 

7.80 

1          3,758    ^ 

2.50 

28 

3.90 

274 

1        5.40 

1,067 

8.00 

4,110    1 

2.60 

37 

4.00 

304 

5.60 

'        1.206 

8.20 

4.562    1 

2.70 

45 

4.10 

352 

5.80 

1,^ 

1        8.40 

5,014    ' 

2.80 

.55 

4.20 

401 

'        6.00 

1,520 

'        8.60 

1          5,488    1 

2.90 

63 

4.30 

449 

1        6.20 

1,710 

I        8.80 

6.014 

3.00 

72    1 

4.40 

498 

6.40 

1,900 

1        9.00 

1' 

j          6,530    1 

3.10 

^ 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  dischaiige  measure- 
ments made  during  1901-1905.  It  is  well  denned  between  gage  heights  2. 5  feet  and  7  feet.  The  table  has 
been  extended  beyond  these  limits,  being  based  on  one  measurement  at  8.65  feet. 

Estimated  monthly  discharge  ofCatshiU  Creek  at  Souffi  Cairo,  N.  Y.,  for  1906. 
[Drainage  area,  263  square  miles.] 


Month. 


January  1-19 
March  19-31. 

April 

May 

June 

July 

August 

September. . . 

Octoljer 

November. .. 
December... 


Discharge  in  second-feet. 

'             Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per  sQuare 

Depth 
in  Inches. 

3,250 

243 

1,057 

4.02 

2.M 

7,567 

386 

3,252 

12.36 

5.9R 

1,497 

82 

493 

1.87 

2.09 

65 

15 

30.7 

.117 

.ia5 

63 

13 

21.1 

.080 

.089 

22 

9 

12.7 

.048 

.055 

72 

11 

20.2 

.077 

.089 

2,494 

26 

180 

.684 

.763 

712 

24 

100 

.380 

.438 

85 

20 

34.7 

.132 

.147 

2,217 

55 

216 

.821 

.946 

Note.— No  estimates  during  frozen  period. 

ESOPUS  CREEK  AT  KINGSTON,  N.  Y. 

Esopus  Creek  has  its  source  in  northwestern  Ulster  County  and  enters  Hudson  River 
near  Saugerties.  Between  OHvehridge  and  Kingston  it  passes  successively  over  the  shales 
of  the  Ithaca  and  Hamilton  series.  The  course  of  the  upper  portion  of  the  stream  is  south- 
eastward; at  Binnewater  it  encounters  the  Onondaga  limestone  barrier  and  turns  abruptly 
to  the  northeast,  following  the  western  margin  of  this  formation  closely  to  Glen  Erie, 
where  it  breaks  over  the  Onondaga  and  the  sandstones  of  the  Oriskany  and  Helderberg 
series,  forming  precipitous  falls.  Finally  at  Saugerties  it  cuts  through  the  easily  eroded 
Hudson  River  shales,  making  its  descent  to  tide-water  level  of  the  Hudson  in  an  abrupt 
fall  of  about  40  feet. 
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In  general  the  notable  falls  in  the  stream  occur  at  the  transition  from  one  geologic  for- 
mation to  another,  as  follows: 

Falls  in  Esopus  Creek. 


Location. 


OUvebridgip. 


Formation. 


From- 


To- 


Catakill ,  Ithaca. 


Approxi- 
mate 
fall. 


Feet. 


Glen  Erie ■  Onondaga. 

Saugerties Held^rtjerg 


OriBkany 

Hudson  River. 


28 
56 
40 


Between  Binnewater  and  Saugerties,  a  distance  of  about  20  miles,  the  course  of  the  creek 
lies  parallel  to  that  of  Hudson  River,  though  the  two  streams  flow  in  opposite  directions. 
At  Kingston  the  creek  is  2.5  miles  from  the  Hudson  and  at  an  elevation  of  140  feet  above 
tide. 

A  gaging  st4ition  was  established  July  5,  1901,  at  the  Washington  Street  Bridge  over 
EIsopus  Creek  at  Kingston. 

The  channel  is  straight  at  the  point  of  gaging,  but  curves  a  short  distance  above  and 
below.  The  right  bank  is  subject  to  overflow  during  high  water,  but  at  ordinary  and  low 
stages  the  flow  is  all  confined  in  one  channel. 

A  standard  chain  gage  is  attached  to  the  bridge;  length  of  chain,  31.04  feet.  The  gage 
is  read  twice  each  day  by  John  Douglas.  The  bench  mark  is  a  cut  on  the  upstream  corner 
of  the  right-hand  abutment;  elevation,  31.73  feet  above  the  datum  of  the  gage. 

In  winter  and  at  times  when  the  stream  was  more  or  less  obstructed  by  ice  special  dis- 
charge measurements  have  been  made,  from  which  a  rating  curve  applicable  to  periods 
when  the  stream  is  frozen  has  been  derived.  This  gives  a  discharge  considerably  smaller 
at  a  given  stage  of  the  stream  than  is  indicated  by  a  regular  rating  curve  for  the  cross 
section  derived  from  measurements  in  open  section. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  pp  63-64;  82,  pp  107;  97,  pp  165-166;  125,  pp  66-67. 

Discharge:  65,  p  64;  82,  p  106;  07,  pp  166-168;  125,  p  67. 

Diflcbarge,  daily:  97,  pp  174-175;  125,  p  69. 

Discharge,  monthly:  66,  p  65;  97,  pp  175-176;  125,  p  69. 

Gage  heights:  65,  p  64;  82,  pp  107,  109;  97,  pp  168-170;  125,  p  67. 

Rating  tables:  97,  pp  171-173;  125,  p  68. 

Water  powers:  65,  p  66. 

Discharge  measurement  of  Esopus  Creek  at  Kingston^  N.  Y.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Feet. 

78 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

August  13 

CO.  Covert. 

Square 
156 

Feet  per 
second. 

0.30 

Feet. 
3.82 

Second- 
feet. 

46.6 
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Daily  gage  heightf  infeety  ofEaojms  Creek  at  Kingston^  N.  F.,  for  1906. 
Day.  I  Jan.  I  Feb. 


1.. 

2.. 

3. 

4. 

5. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15. 
16.. 
17.. 
18.. 
19. 
20. 
21. 
22.. 
23. 
24. 
25. 
26.. 
27. 
28. 
29. 
30. 
31., 


I 


7.72 

6.08 

7.56 

6.02 

7.78 

5.99 

7.55 

5.9 

7.18 

6.85 

7.32 

5.95 

10.85 

5.92 

12.9 

5.9 

10.9 

5.95 

9.72 

5.95 

8.95 

5.9 

8.75 

5.9 

10.45 

5.82 

9.15 

5.82 

8.12 

5.9 

8.1 

5.82 

7.89 

5.78 

7.5 

5.8 

7.5 

5.75 

7.5 

5.7 

7.12 

5.7 

7.0 

5.8 

6.45 

5.82 

6.2 

5.7 

6.25 

5.65 

6.38 

5.62 

6.1 

5.62 

6.52 

5.6 

6.42 

6.3 

6.2 

Mar. 

Apr. 

May. 

June. 

5.55 

10.92 

5.6 

4.32 

5.5 

9.6 

5.5 

4.3 

5.45 

8.8 

5.4 

4.3 

5.45 

8.25 

5.3 

4.22 

5.38 

8.45 

5.2 

4.2 

5.32 

9.08 

5.2 

4.5 

5.a'> 

8.8 

5.18 

4.58 

5.4 

8.15 

5.25 

4.7 

5.7 

8.62 

5.1 

4.48 

6.65 

7.65 

5.08 

4.35 

6.96 

7.61 

4.92 

4.22 

5.9 

8.1 

5.05 

4.22 

6.55 

8.02 

4.98 

4.32 

6.35 

7.78 

4.9 

4.28 

6.35 

7.48 

5.02 

4.22 

6,28 

7.18 

5.88 

4.22 

6.22 

6.95 

4.96 

4.11 

6.82 

6.68 

4.98 

4.11 

12.15 

6.52 

4.9 

3.98 

14.58 

6.3 

4.75 

4.12 

12.25 

6.35 

4.65 

4.22 

12.58 

6.22 

4.65 

4.3 

10.11 

'6.05 

4.6 

4.32 

9.55 

5.98 

4.6 

4.18 

1  11.35 

5.88 

4.5 

4.12 

'  11.68 

5.75 

4.5 

3.98 

12.2 

6.7 

4.58 

4.1 

12.22 

5.6 

4.45 

4.05 

12.45 

5.6 

4.4 

3.98 

13.95 

5.68 

4.48 

3.98 

12.62 



4.35 

July. 


3.95 

4.04 

4.3 

4.28 

3.98 

4.08 

3.95 

4.02 

4.0 

3.95 

4.01 

3.82 

4.0 

3.94 

3.8 

3.9 

3.84 

3.82 

3.7 

3.72 

3.75 

3.69 

3.65 

3.78 

3.89 

3.86 

3.79 

3.8 

3.72 

3.68 

3.82 


1 


Aug.  I  Sept.  I   Oct.     Nov.  .  Dec. 


4.05 

3.85 

3.85 

3.85 

3.8 

3.77 

3.9 

3.75 

3.68 

3.7 

3.72 

3.72 

3.79 

3.7 

3.95 

4.26 

4.46 

4.24 

3.98 

3.95 

3.84 

3.85 

3.76 

3.75 

3.92 

3.85 

3.78 

3.71 

3.72 

3.75 

3.88 


4.25 
4.02 
7.46 
14.68 
11.2 
8.32 
7.92 
6.38 
5.86 
5.38 
5.3 
7.2 
7.42 
6.65 
6.2 
5.89 
5.74 
6.15 
6.9 
6.6 
7.35 
6.72 
6.3 
6.96 
5.8 
5.52 
5.38 
6.3 
5.14 
5.06 


4.88 
4.81 
5.1 
5.02 
4.88 
4.7 
4.65 
4.58 
4.55 
4.42 
4.3 
10.78 
7.88 
6.92 
6,5 
6.18 
5.92 
5.78 
5.66 
5.9 
6.38 
6.08 
5.92 
5.81 
5.71 
5.62 
5.48 
5.4 
5.22 
6.28 
6.18 


22 

,14  j 
02  { 
08 
04  I 
,22  I 
6 

.25 
28! 

2    , 
11 

06 

05 

01 1 

98  I 

88 

92 

92 

78 

«    I 
76 

8 

62  ! 

6 

63 

65 

6 

6 

71 

6 


6.8 
7.12 
8.8 
11.72 
9.55 
8.4 
7.7 
7.32 
6.98 
7.72 
6.35 
6.45 
6.12 
5.92 
5.96 
5.88 
5.78 
5.49 
5.62 
5.42 
6.78 
9.55 
7.48 
7.02 
6.G 
6.45 
6.21 
6.01 
6.63 
7.18 
6.58 


Note.— Creek  frozen  over  January  1  to  March  19. 
Gage  heights  are  to  the  surface  of  the  water  In  a  hole 


Thickness  of  Ice  increased  from  0.7  foot  to  1.5  feet, 
cut  in  the  ice. 


Station  rating  table  for  Esofus  Creek  at  Kingston^  N.  Y.,  from  July  5,  1901,  to  December 

31. 1905. 


Gage 
height. 

Discharge. 

Gage 
1  height.. 

Discharge. 

Gage 
height. 

Discharge.  1 

hei^t. 

DischaiKe. 

Feet. 

Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

3.50 

8 

4.70 

200    , 

5.90 

498 

8.00 

1,373 

3.60 

22 

4.80 

220 

6.00 

527 

8.60 

1,640 

3.70 

36 

4.90 

240 

6.20 

^06. 

9.00 

1,940 

3.80 

49 

5.00 

260 

6.40 

665    1 

9.60 

2,275 

3.90 

63 

5.10 

285 

6.60 

741 

10.00 

2,642 

4.00 

77 

5.20 

309 

6.80 

823    1 

10.60 

3,030 

4.10 

94 

5.30 

334 

7.00 

905 

11.00 

3,440 

4.20 

110 

'        5.40 

358 

7.20 

995    I 

12.00 

4,340 

4.;» 

127 

1        5.50 

383 

7.40 

1,085 

13.00 

5,305 

4.40 

143 

5.60 

412 

7.60 

1,179 

14.00 

6,280 

4.50 

160 

1        5.70. 

441     ' 

7.80 

1,276 

15.00 

7,310 

4.60 

180 

5.80 

469 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharffe  measure- 
ments made  during  1901-5.  It  is  well  defined  between  gage  heights  3.8  feet  and  11  feet.  Toe  table  haa 
been  extended  beyond  these  limits,  being  based  on  two  measurements  above  11  feet. 
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E^maied  monthly  discharge  o/Esopus  Creek  at  Kingslonf  N.  Y.^for  1906. 
[Drainage  area,  324  square  miles.] 


Month. 


Discharge  in  sccond-leet. 


Maximum. 


Minimum. 


Mean. 


Run-off. 


Second-feet 
per  square 


Depth 
in  Inches 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Deoeanber 

The  year 


I 


3,856 

163 

6,873 

3,375 

492 

200 

127 

153 

6,977 

3,260 

1,179 

4,088 


163 
88 
45 
412 
135 
74 
20 
33 
80 
127 
180 
383 


934 

122 
2,002 
1,130 

253 

116 
62.3 
50.0 

953 

504 

293 
1,007 


2.88 

.377 

6.18 

3.52 

.781 

.358 

.192 

.182 

2.94 

1.56 

.904 

3.11 


3.32 

.393 

7.12 

3.93 

.900 

.221 
.210 
3.28 
1.80 
1.01 
3.58 


I 


6,977 


1.92  ;   26.16 


NoTE.~During  frozen  period  the  discharge  is  taken  from  special  rating  curve  for  ice  conditions. 
WAPPINGER    CREEK    NEAR    WAPPINGER    FAIiX.S,  N.  T. 

Wappinger  Creek  rises  in  northern  Dutchess  County  and  flows  southwestward  into 
Hudson  River  at  New  Hamburg.  The  drainage  basin  comprises  a  hilly  plateau,  400  to 
600  feet  above  tide,  nearly  rectangular  in  shape  and  including  numerous  lakes  and  marsh 
areas.  Winding,  branched  tributaries  gather  the  run-off  from  the  numerous  hills  which 
dot  the  area.  About  16  miles  from  the  mouth  of  the  stream  the  basin  becomes  much 
Darrower  and  the  differences  of  elevation  are  of  less  magnitude.  The  stream  flows  near  the 
ri^t^hand  side  of  a  valley,  3  to  4  miles  in  width,  the  slope  being  gradual  to  Wappinger 
Falls,  where  it  makes  a  sudden  descent  to  nearly  tide-water  level,  the  elevation  of  Wap- 
pinger Pond  being  about  78  feet.  The  topography  of  the  basin  is  shown  on  the  Pough- 
keepsie,  Rhinebeck,  MiUbrook,  and  Clove  sheets  of  the  United  States  Geological  Survey 
topographic  atlas,  from  which  the  following  drainage  areas  have  been  determined: 

Drainage  areas  of  Wappinger  Creek. 


Point  of  measurement. 


Area. 


Place  to 
place. 


Total. 


East  Branch  Wappinger  Croek  above  Stamfordville. 

Bast  Branch  above  junction  with  West  Branch 

West  B  ranc^  above  mouth 

Total  area  of  East  and  West  branches 

Wappinger  Creek  above  Van  Wagners 

Wappinger  Creek  above  Central  Falls 

Wappinger  Creek  above  gaging  station 

Wappinger  Creek  above  Wappinger  Falls 

Wappinger  Creek  above  mouth 


Sq.  miU8, 
40 

67.4 
33.8 


14.7 
4.78 
7.81 

13.7 


Sq.  miles. 

40 
107.4 

33.8 
141.2 
175 
189.7 
194.4 
202.2 
215.9 
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But  little  power  is  developed  on  the  stream.  At  Wappinger  Falls  a  bleaching  and  dyeing 
establishment  utilizes  22  feet  fall. 

A  gaging  station  was  established  May  19,  1903,  at  the  first  highway  bridge  crossing 
Wappinger  Creek  above  the  village  of  Wappinger  Falls.  The  gaging  record  was  discon- 
tinued July  1,  1905. 

The  channel  is  straight  for  about  250  feet  above  and  300  feet  below  the  bridge.  The  bed 
of  the  stream  is  of  sand  and  gravel,  with  some  bowlders.  The  bridge  from  which  the  gagings 
are  made  has  two  spans  of  43.4  and  46.5  feet,  respectively. 

A  graduated  vertical  scale  attached  to  the  central  bridge  pier  was  read  twice  each  day 
by  Lee  Jackson.  The  bench  mark  is  a  spike  in  the  root  of  a  blazed  tree  on  the  south  side 
of  the  road,  50  feet  east  of  bridge;  elevation  above  datum  plane  of  gage,  9.19  feet. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  »7,  p  137;  125,  p  70 
Diacharge:  97,  p  137;  125,  p  71. 
Gage  heights:  97,  p  138;  125,  p  71. 


Discharge 

measurement  of  Wappinger  Creek 

near  Wappinger 

Falls,  N 

.  F.,  in  1906. 

Date. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaffe 
height. 

Feet. 
0.15 

Di»- 
chaige. 

August  14 

C.  C.  Covert     

Feet. 
94 

161 

Feet  per 
second. 

0.28 

Second- 
feet. 

45.5 

DaUy  gage  heigJU,  in  feet, 

ofW 

appinger  Creek  near  Wappinger  Falls,  N.  Y.,  for  1905 

. 

Day 

Jan. 

Feb. 

Mar. 

Apr. 

3.3 

3.0 

2.82 

2.75 

2.75 

3.0 

3.02 

3.1 

2.9 

2.66 

2.32 

2.3 

2.22 

1.98 

1.8 

1.72 

May. 

1.0 
.95 
.96 
.9 
.85 
.82 
.8 
.8 
.8 
.85. 
.8 
.8 
.88 
.88 
.86 
.82 

June. 

0.2 
.2 
.2 

.2    ' 
.3 
.28 
.28 
.32 
.3 
.3 

.3    1 
.3 
.3 
.3 

•3    , 
.3 

1 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

3.2 

3.12 

3.0 

2.98 

2,9 

2.82 

6.35 

6.6 

5.66 

4.72 

4.38 

4.02 

3.98 

3.8 

3.68 

3.25 

2.1 

2.1 

2.1 

2.1 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.56 

1.5 

1.5 

1.5 

1.6 

1.6 

1.6 

1.6 

1.5 

1.98 

4.85 

4.46 

4.1 

a  75 

a52 

3.22 

17 

ao 

2.76 

2.52 

2.35 

2.22 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.66 

1.56 

3.32 

3.76 

7.16 

7.25 

4.1 

3.46 

3.86 

4.25 

6.6 

5.4 

6.68 

6.52 

4.65 

3.92 

3.68 

1.62 

1.6 

1.6 

1.6 

1.6 

1.6 

1.48 

1.32 

1.2 

1.16 

1.12 

1.06 

1.0 

1.0 

.78 

.75 

.7 

.66 

.6 

.55 

.6 

.48 

.42 

.35 

.3 

.3 

.3 

.26 

.25 

.3 

2           .   . 

18 

.3 

3 

19 

.38 

4 

20 

.48 

5 

21 

.38 

6 

22 

-35 

7 

23 

.3 

8 

24 

.3 

9 

26 

.3 

10 

26 

.25 

11 

27 

.1 

12. 

28 

.05 

13 

29 

.0 

14 

30 

.0 

15 

31 

16 

Note.— Creek  frozen  February  1  to 
to  surface  of  water  in  hole  cut  in  ice 


March  9  approximately.    During  this  time  the  gagip 
The  followfng  comparative  readings  were  also  made: 


was  read 


Date. 


February  7. 
February  11 
February  14 
February  18 
February  21 
February  28 
March  8.... 


Water 

Top  of 
of  ice. 

surface. 

Feet. 

Feet. 

1.6 

1.8 

1.6 

1.8 

1.6 

1.8 

1.6 

1.8 

1.6 

1.8 

1.56 

1.8 

1.6 

1.8 

Thick- 
ness of 
ice. 


Feet. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
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BELAWARE  AND  HUDSON  CANAL  AT  CREEKLOCKS,  N.  Y. 

The  Delaware  and  Hudson  Canal  runs  parallel  to  Rondout  Creek  from  the  feeder  dam 
below  High  Falls  to  tide  water  at  Ekldjville.  The  canal  receives  its  entire  water  supply 
from  Rondout  Creek.  The  section  from  High  Falls  to  Ekldyville  is  the  only  portion  of 
the  canal  remaining  in  operation  in  New  York  State.  At  Rosendale  the  canal  carries  a 
portion  of  the  yield  of  Rondout  Creek  past  the  gaging  station. 

In  order  to  determine  the  run-off  from  the  Rondout  Creek  drainage  basin,  gagings  o/, 
the  flow  in  the  Delaware  and  Hudson  Canal  at  the  foof  of  the  Rosendale  level  have  been 
undertaken.  The  diversion  to  the  canal,  added  to  the  measured  discharge  of  Rondout 
gaging  station,  represents  the  total  flow  from  the  drainage  basin. 

The  discharge  of  the  canal  was  determined  from  observations  of  the  depth  of  flow  over 
the  waste  weir,  of  the  number  of  lockages,  and  of  the  opening  of  the  lock  gates.  Observa- 
tions were  made  from  June,  1901,  to  December,  1903,  inclusive,  and  were  resumed  in 
December,  1905.  The  observations  in  1905  have  been  made  in  cooperation  with  the 
New  York  water-supply  commission. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply 
Papers  of  the  United  States  Creological  Survey: 

DescripUon:  82,  p  113;  97,  p  152. 

Discharge,  daily:  97,  p  152. 

Diversion  from  Rondout  Creek:  65,  pp  68-60;  82,  p  114;  97,  p  153. 

RONDOUT  CREEK  AT  ROSEXDALE,  N.  Y. 

This  station  was  established  July  6,  1901,  at  the  highway  bridge  at  Rosendale,  discon- 
tinued November  7,  1903,  and  reestablished  in  December,  1905,  in  cooperation  with  the 
New  Y'ork  water-supply  commission. 

The  Delaware  and  Hudson  Canal,  now  abandoned  above  High  Falls,  draws  its  water 
supply  for  the  section  from  High  Falls  to  Eddyville  from  Rondout  Creek  at  the  feeder 
dam  above  Rosendale.  The  flow  in  the  canal  is  therefore  to  be  added  to  that  at  the  gaging 
station  to  obtain  the  total  run-off  from  the  drainage  area  above  this  point. 

The  bed  of  the  channel  is  composed  of  rock.  The  entire  discharge,  with  the  exception 
of  the  diversion  into  the  canal,  passes  under  the  highway  bridge  at  all  stages. 

Dischaige  measurements  are  made  from  the  bridge,  except  at  low  water,  when  they  are 
made  by  wading  at  a  ford  1  mile  downstream.    The  bridge  has  a  single  span  of  136  feet. 

Gage  readings  are  made  twice  each  day  -by  means  of  a  chain  gage  supported  by  out- 
riggers fastened  to  the  floor  beams  near  the  center  of  the  downstream  side  of  the  bridge. 
The  bench  mark  is  a  circle  cut  in  the  upstream  comer  jf  the  bridge  seat  on  the  right-hand 
abutment.     Its  elevation  is  32.03  feet  above  gage  datum.    The  observer  is  Anna  Huben. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State 
engineer  and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply 
Papers  of  the  United  States  Geological  Survey: 

Deacription:  65,  pp  6fr-67;  82,  p  111;  97,  p  153. 
DiKhaige:  65,  p  68;  82,  p  112;  97,  pp  154-155. 
DischaxKB,  daily:  97,  pp  161-163. 
DlKh&zge,  monthly:  97,  p  164. 

Diversions  from,  to  Delaware  and  Hudson  Canal:  82,  p  114. 
Gage  heights:  65,  p  68;  82,  pp  111,  113;  97,  pp  15(^158. 
Rainfall  data:  97,  p  164. 
Rating  table:  97,  pp  150-160. 
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Discharge  measiwement  of  Rondout  Creek  at  RosendaUf  N.  Y.y  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

Dis- 
charge. 

Aug.  14 

*C.  C.  Covert 

Feet. 
107 

Sauare 
440 

Feet  per 
second. 

0.14 

Feet. 
6.12 

Second- 
feet. 

62 

MISCELLANEOUS  MEASUREMENTS  IN  HUDSON  RIVER  DRAINAGE  BASIN. 

The  following  discharge  measurements  have  been  made  in  the  Hudson  River  basin 
in  1905: 

Miscellaneous  discharge  measurements  in  the  Hudson  River  hasin  in  1906. 


Date. 


Aug.  12 
Aug.  14 


Stream. 


Esopus  Creek. 
Walkill  River. 


Place. 


I  Hydrographer. 


Width. 


Area  ofj  Me^n      Gage 
section.  I  velocity  height. 


Near  Olivebridge.i  C.  C.  Covert..! 
At  Newpaltz do I 


Feet. 
136  I 
111 


Square  Feet  per 
feet.    \  second. 


Dis- 
charge. 


177  I 
500 


2.80 
.19 


Second- 
Feet,       feet. 

.087  I    49.5 

6.70    '  115 


PASSAIC  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Passaic  River  rises  in  Somerset  and  Morris  counties,  N.  J.  Above  its  confluence  with 
Pompton  River,  its  main  tributary,  it  meanders  through  a  flat  country  of  Triassic  red 
sandstone,  to  which  in  large  measure  must  be  attributed  the  turbidity  of  its  waters.  In 
contrast  with  the  sluggish,  muddy  character  of  the  Passaic,  the  Pompton  is  a  rapid  stream, 
and  its  waters  are  clear.  It  drains  parts  of  Sussex,  Passaic,  Morris,  and  other  adjoining 
counties,  and  traverses  for  a  large  part  of  its  course  a  country  of  hard  crystaUine  rocks 
and  heavy  forests,  the  general  level  of  which  is  several  hundred  feet  above  that  of  the 
Passaic.  At  their  confluence  the  Pompton  enters  with  a  current  which  carries  it  well 
toward  the  right  bank  of  the  Passaic,  and  at  times  of  flood  causes  much  backwater  in  the 
latter. 

The  flow  of  the  Passaic  is  of  special  interest  from  the  fact  that  several  large  cities  in 
its  drainage  basin  take  their  public  supply  from  it,  and  because  of  the  valuable  water- 
power  privileges  along  its  course,  particularly  at  the  city  of  Paterson.  Several  cities, 
including  Paterson  and  Passaic,  throw  their  sewage  into  this  stream,  and  in  the  lower 
part  of  its  course  it  becomes  so  polluted  as  to  be  offensive  to  property  holders  along  its 
banks,  and  to  seriously  interfere  with  the  comfort  and  health  of  the  inhabitants  of  several 
towns. 

The  highest  recorded  flood  which  has  o<%urred  in  this  drainage  basin  was  that  of  October, 
1903.  The  flood  began  at  6.30  p.  m.  October  8  and  lasted  until  midnight  October  18, 
the  maximum  height  being  reached  at  9  p.  m.,  October  10.  There  was  a  total  rainfall 
of  11.74  inches  between  Octol)er  8  and  11.  The  estimated  maximum  discharge  at  the 
Dundee  dam  was  35,800  second-feet.  This  flood  is  fully  described  in  Water-Supply  Paper 
No.  92. 

During  1905  the  United  States  Geological  Survey  maintained  gaging  stations  in  this 
basin  as  follows: 

Passaic  River  at  Mlllington  and  near  Chatham,  N.  J. 
Ramapo  River  near  Mahwah,  N.  J. 
Wanaque  River  near  Wanaque,  N.  J. 
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PASSAIC;  RIVER  AT  MILI^INGTON,  N.  J. 

This  station  was  established  November  25,  1903,  by  F.  H.  Tillinghast.  It  is  located 
at  the  lower  highway  bridge  at  Milltngton,  N.  J. 

The  channel  is  straight  for  600  feet  above  and  200  feet  below  the  station.  Both  banks 
are  high  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel, 
with  a  few  scattered  bowlders,  and  is  permanent.  The  section  is  shallow.  There  is  but 
one  channel  at  all  stages. 

Dischai^  measurements  are  made  from  the  downstream  side  of  the  old  wooden  truss 
bridge  to  which  the  gage  is  attached.  The  bridge  has  a  span  of  69.7  feet.  The  initial 
point  for  soundings  is  the  vertical  face  of  the  right  abutment  on  the  downstream  side. 

A  standard  chain  gage  is  fastened  to  the  wooden  hand  rail  on  the  downstream  side  of 
the  bridge.  The  gage  is  read  twice  each  day  by  Mary  I.  Bray.  The  pulley  wheel  is  located 
at  a  point  24  feet  from  the  right  abutment.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  14.13  feet.  Bench  mark  No.  1  is  a  square  chiseled  on  the  comer 
of  the  right  abutment  at  the  downstream  side.  Its  elevation  is  11.82  feet  above  gage 
datum.  Bench  mark  No.  2  is  the  top  of  a  nail  2  feet  from  the  ground  in  an  elm  tree  150  feet 
east  of  the  bridge.  Its  elevation  is  13.57  feet  above  gage  datum.  Bench  mark  No.  3  is 
the  top  of  the  circular  iron  tension  bar  directly  under  the  pulley.  Its  elevation  is  8.97  feet 
above  gage  datum.  Bench  mark  No.  4  is  the  top  of  the  wooden  rail  of  the  bridge  at  the 
puUey.     Its  elevation  is  13.44  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  p  237-238;  125,  p  74. 
Diachai^:  82,  p  127;  97,  p  238;  125,  p  74. 
Gage  heights:  97,  p  238;  125,  p  75. 

Distharge  measuremenl  of  Passaic  Rvoer  ai  MUlinglon,  N.  J.,  in  1905. 


Datp. 

Hydrographer. 

Width. 

Feet. 
54 

Area  of 
section. 

Sauare 

23.6 

Mean 
velocity. 

Feet  per 
second. 

0.54 

Gage 
hei^it. 

Feet. 
1.12 

Dis- 
charge. 

June  21 

R.  H.  Bolster 

Second- 
feet. 

12.8 

60 
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DaUy  gage  height^  in  feet  y  ofPasaaic  River  at  MiUington,  N.  J.^for  1906. 


Day. 


Jan.  1  Feb. 


1 1    2.25 


2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11., 
12.. 
13., 
14.. 
15. 
16.. 
17., 
18.. 
19. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.28 

2.35 

2.3 

2.22 

2.15 

5.62 

7.3 


.  7.02 

.:  5.38 

.  4.12 

.,  3.48; 

.'  a  78 

.  4.6    I 

.1  5. 18  I 

.  4.55 

.'  a2  ! 

.'  2.82 

.  2.48 

.  2.2 

.  2.15 

.  1.9 

.  2.12 

.  2.0 

.  2.85 

.  2.9 

.  2.95 

.  2.95 

.  2.9 

.  2.8 

.  2.8 


2.72 
2.68 
2.62 
2.58 
2.48 
2.38 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
2.65 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 
2.75 


Mar. 

2.75 

2.75 

2.75 

2.75 

2.7 

2.7 

2.7 

2.78 

a28 

3.88 

4.58 

4.8 

4.6 

4.58 

4.48 

4.5 

4.85 

5.05 

5.2 

5.5 

5.7 

5.7 

5.05 

4.15 

4.0 

3.7 

a  52 

122 
2.9 
2.68 
2.52 


Apr. 

2.32 

2.18 

2.02 

1.9 

2,52 

2.9 

2.68 

2.45 

2.32 

2.2 

2.08 

2.02 

1.95 

1.88 

1.82 

1.78 

1.7 

1.65 

1.62 

1.58 

1.62 

1.75 

1.7 

1.62 

1.6 

1.58 

1.58 

1.52 

1.5 

1.5 


May. 

1.45 

1.4 

1.4 

1.4 

1.4 

1,4 

1.4 

1.35 

1.35 

1.3 

1.3 

1.3 

1.6 

1.62 

1.52 

1.45 

1.42 

1.48 

1.42 

1.42 

1.38 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.28 

1.25 

1.25 


June.    July.     Aug.  ,  Sopt.  |  Oct 


I 


1.22  I 
1.2  ' 
1.2  , 
1.2  I 
1.2  I 
1.2 
1.32 
1.4  I 
1.32  I 
1.28  I 
1.25 

1.25  I 
1.35  I 

1.26  I 
1.2 
1.2    I 
1.2    I 
1.2    j 
1.22 
1.2 
1.18 
1.22 
1.58 
1.45 
1.32 
1.25 
1.2 
1.15 
1.1 
1.1 


1.1 
1.1 
1.2 
1.18 
1.1 
1.15 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 
1.05 
1.05 
1.05 
1.05 
1.0 
1.0 
.95 
1.0 
1.05 
1.05 
1.05 
1.05 
1.0 
1.4 
1.55 
1.35 


1.25 

1.22 

1.1 

1.1 

1.05 

1.05 

1.1 

1.05 

1.05 

1.1 

1.1 

1.05 

1.1 

1.1    , 

1.62  I 

2.38  I 

2.35  I 

2.16  ' 

1.85  I 

1.55 

1.46' 

1.38  I 

1.28 

1.2 

1.3 

1.52 

1.35 

1.25 

1.2 

1.2 

1.18 


1.15i 
1.15 
2.15 
a  15  . 

a  18  , 

2. 75  ! 
2.38 
2.15 
1.78  . 
1.55 
1.50  I 

ao 
a  12 

2.7 

2.42 

2.18 

1.85 

1.82 

2.2 

2.15 

2.12 

2.02 

1.88 

1.65 

1.58 

1.48 

1.38 

1.35 

1.32 

1.3 


1.3 

1.25 

1.35 

1.28 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.25 

1.55 

1.38 

1.3 

1.25 

1.2 

1.2 

1.18 

1.25 

1.9 

2.22 

1.95 

1.78 

1.62 

1.55 

1.52 

1.48 

1.45 

1.4 

1.4 

1.35 


.vl 


Nov.  I  Dec. 


1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.25 

1.25 

1.22 

1.2 

1.2 

1.2 

1.18 

1.2 

1.22 

1.15 

1,18 

1.18 

1.18 

1.22 

1.18 

1.18 

1.15 

1.9 

ao6 


2.55 

2.38 

2.58 

2.92 

2.4 

2.32 

2.08 

1.8 

1.72 

1.72 

1.75 

1.62 

1.58 

1.52 

1.72 

1,95 

1.6 

1.5 

1.45 

1.38 

2.42 

ai 

2. 82 

2.78 

2.4 

2.2 

1.98 

1.8 

2.22 

2.4 

2.12 


Note.— River  frozen  January  1-6.    From  January  26  to  March  17  river  frozen  entirely  achoss,  and 
gage  rt^ad  to  top  of  ice.    The  following  comparative  readings  were  also  made: 


February  18. 
February  21 . 
February  25. 
March  2 


DaU*. 


Top  of   I  Thicknesji 
ice.       I     of  iee- 


Feet. 


1.2 
1.3 
1.25 
1.2 
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PASSAIC  RIVER  NEAR  CHATHAM,  N.  J. 

This  station  was  established  February  10,  1903,  by  the  United  States  Weather  Bureau, 
by  which  it  is  maintained.  It  is  located  at  the  secx)nd  bridge,  about  1.5  miles  upstream 
from  Chatham,  N.  J. 

The  channel  is  straight  for  400  feet  above  and  below  the  station.  At  low  water  the 
current  makes  a  small  angle  with  the  normal  to  the  cross  section,  caused  by  a  small  island 
just  below  the  bridge.  Two  hundred  feet  above  the  bridge  is  an  old  timber  dam,  partly 
washed  away.  Both  banks  are  high  and  wooded  and  are  not  liable  to  overflow.  The  bed 
of  the  stream  is  composed  of  gravel,  with  occasional  bowldora. 

Dischaige  measurements  are  made  from  the  single-span  steel  highway  bridge,  to  which 
the  gage  is  attached.  The  downstream  side  is  marked  every  5  feet.  The  initial  point  for 
soundings  is  the  base  of  the  right  abutment. 

The  original  gage  consists  of  a  vertical  staff  spiked  to  the  upstream  wing  wall  of  the 
right  abutment.  December  12,  1903,  a  standard  chain  gage  was  installed  on  the  down- 
stream side  of  the  bridge.  The  length  of  the  chain  from  the  end  of  the*  weight  to  the 
marker  is  15.59  feet.  The  gage  is  read  once  each  day  by  M.  A.  Butler.  Bench  mark  No.  1 
for  the  new  gage  is  the  comer  of  the  top  of  the  right  abutment  on  the  upstream  side. 
lU  elevation  is  10.31  feet  above  gage  datum.  Bench  mark  No.  2  is  the  upper  surface  of 
the  lower  chord  directly  under  the  pulley.  Its  elevation  is  9.19  feet  above  gage  datum. 
Bench  mark  No.  3  is  the  top  of  the  first  bolt  on  the  coping  of  the  downstream  wing  wall, 
right-band  abutment.     Its  elevation  is  10.64  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  p  236;  125,  p  76. 
Dischaige:  97,  p  236;  125,  p  76. 
Gage  heights:  97,  p  237;  125,  p  77. 

Discharge  measurements  of  Passaic  River  near  Chatham^  N.  J.,  in  1906. 


Date. 

Hydrograpber. 

Width. 

Feet. 
70 
64 

Area  of 
section. 

80 
55 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

June  22. 

R.  H.  Bolster  L 

Feet  per 
second. 

0  21 

.29 

Feet. 
2.32 

Second' 
feet. 

17-0 

July  10 

N.  C.  Qrover 

2.25              15. « 
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DaUy  gage  height ,  infeetf  of  Passaic  River  near  Chatham,  N.  J.,  for  1906. 


Day. 


Jan.     Mar. 


3.2 
3.2 
3.2 


7 

ao  1 

8 

!      8.0 

9 

8.3  ' 

10 

7.8  1 

11                .  . 

.  .  .J      7.3  i 

12 

6.9 

13 

6, 6 

14 

1      6.3 

16  . 

1      fi.  .1  . 

16 : ;::::.:::. ..:j 

17 ■ 1 

18 1 

19 .-   -  J 

20 

i      4.7. 

21 

1      4.6, 

22 

.  .|      4.  3  ' 

23 

a9 1 

24 

1     .^7, 

25 1 

26                         1 

1.:..: ::: i 

28 1 ' 

29 1 

1 
30                             ... 

31 ! 

4.1 
5.0 
5.9 
5.9 
5.6 
5.5 
5.6 
6.4 
5.0 
5.1 
S.2 
6.0 
5.9 
5.6 
5.3 
5.2 
4.7 
4.4 
4.3 

a9 
a7 
as 


Apr.     May.  I  June. 


a  2 

a2 
a  2 
ao 
a5 

4.1 

as 
a5 
a5 
a3 
a  3 
a  3 
ao 

2.9 

ao 

2.8 
2.8 
2.8 
2.6 
2.6 
2.6 
2.9 
2.8 
2.8 
2.6 
2.6 
2.7 
2.5 
2.5 
2.6 


2.5 
2.4 
2.5 
2.4 
2.4 
2.5 
2.3 
2.3 
2.4 
2.3 
2.3 
2.4 
2.5 
2.6 
2.7 
2.5 
2.5 
2.7 
2.5 
2.5 
2.6 
2.4 
2.4 
2.5 
2.4 
2.3 
2.4 
2.3 
2.2 
2.3 
2.2 


2.2 

2.4 

2.3 

2.2 

2.3 

2.2 

2.4 

2.6 

2.5 

2.4 

2.5 

2.4 

2.5 

2.6 

2.4 

2.4 

2.4 

2.3  j 

2.2 

2.3  I 

2.2  I 

2.2 

2.6 

2.7 

2.6 

2.7 

2.5 

2.5 

2.5 

2.4 


July. 

2.3 
2.4 
2.3 
2.2 
2.3 
2.2 
2.2 
2.2 
2.1 
2.1 
2.2 
2.2 
2.2 
.  2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.9 

a4 


Aug.     Sept. 


ai 

2.6 
2.3 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.0 
2.0 
2.0 
2.2 
4.3 
4.1 

a8 
a4 
ao 

2.7 
2.5 
2.3 
2.2 
2.5 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 


2.3 
2.3 
2.8 
4.8 
5.0 
4.6 
4.1 

a7 
a4 

2.8 
2.4 
4.5 
4.3 
4.0 

a7 
a3 
ao 

2.9 

a2 
ai 
a2 
ao 

2.9 
2.7 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 


;         I 

Oct.     Nov.     Dec 


2.3  j 
2.3  I 
2.3  ' 
2.2  I 
2.2  I 

2.2  I 
2.1 
2.1  I 
2.1, 
2.1 
2.0 
2.5  , 
2.4 
2.4' 

2.3  I 
2.3 
2.2 
2.2 
2.2 
2.8 

a6 
ao 

2.9 
2.7 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.3 


2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1| 

2.1  I 

2.1  I 

2.1  ' 

2.2  I 
2.2  I 
2.2 
2.2  I 

^i| 

2.1 
2.1 
Zl 
2.1 
2.1 
2.1 
2.1 

ao 


a9 


as 
a2 
a  4 
a7 
as 
as 
a2 
ai 
ao 
ao 

2.9 
2.9 
2.8 
2.7 
2.5 
2.4 
2.4 
2.3 
2.3 
2.2 
2.9 
4.0 
4.1 
4.0 
3.9 
3.7 

a4 
ai 
as 
as 


Note.— January  4-6  and  16-19  river  frozen  at  gage.    January  J 
across;  no  readings  taken.    March  10-17  river  blocked  with  ice. 


)  to  March  9  river  frozen  entirely 


Station  rating  table  for  Passaic  River  near  Chatham,  N.  J.,  from  March,  1903,  to  December 

31,  1906. 


Gage 
height. 

1 
Discharge.  1 

Second-feclJ 

Gage 
height. 

Dtschaige. 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

2.00 

2    , 

2.80 

101 

aeo 

361 

4  40 

708 

2.10 

4 

2.90 

124 

a  70 

391 

4  50 

758 

2.20 

9    ' 

a  00 

149 

a80 

433 

460 

.  m 

2.30 

17    1 

a  10 

176 

a9o 

476 

470 

861 

2.40 

^    1 

a2o 

206 

4.00 

530 

4  80 

914 

2.50 

44    1 

aao 

239 

4.10 

565 

4  90 

968    1 

2.60 

61     1 

a40 

274 

420 

611 

5.00 

1,022 

2.70 

80    1 

a  50 

312 

430 

669 

1 

The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  13  diBcharfCe  me««are- 
ments  made  during  1903-5  between  gage  heights  2.28  feet  and  3.8  feet.  It  is  well  defined  between 
these  gage  heights.  Below  gage  height  2.25  feet  and  above  gage  height  4.5  feet  the  rating  curve  is  a 
rough  approximation. 
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Estimated  monthly  dvsdiarqe  ofPa>tsaie  River  near  Chatham,  N.  J,,  for  1903-1906. 
[Drainage  a^^a,  101  squan^  miles.] 


Month. 


I        Discharge  in  second-feet. 

I 
Maximum.!  Minimum. ;    Mean. 


1903. 


February  10-28. 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


March  11-31. 
April 


May 

June 

July 

August 

September — 

October 

November 

December  IS. 


1906. 


January  17  days. 

March  1»-31 

April 

May 

June 

July 

August 

September 

October 

November 

December 


1,302 

1,770 

1,077 

44 

1,132 

611 

914 

1,188 

2,312 

176 

1,132 


1,022 
861 
312 
149 
176 
800 

1,S03 
809 


2,986 
1,503 
565 
80 
80! 
274  I 
708 
1,022 
391 
476 
565 


206 
124 
61  , 
2 

2  I 
17  ' 
29| 
29  ' 
17 
29 
17  I 


140  I 
61  I 
17  ' 

4 

4 
17  i 

4| 
17 
44 
17 


610 
674 
381 

7.6 
334 
158 
288 
329 
576 
71.5 
372 


348 

263 
92.8 
46.9 
37.7 

266 

261 

160 

114 
23.0 


Run-o£f. 

Second-feet 

rs^ 
mi 


per  square 
mile. 


206 

1,400 

312 

960 

44 

160 

9 

34.7 

9 

34.1 

4 

21.2 

2 

96.9 

17 

276 

2 

43.5 

4 

27.4 

9 

234 

6.04 
6.67 
3.77 

.074 
3.31 
1.56 
2.85 
3.26 
5.70 

.708 


3.45 

2.50 

.919 

.464 

.373 

2.53 

2.68 

1.67 

1.13 


13.86 
9.50 
1.67 
.344 
.338 
.210 
.069 
2.73 
.431 
.271 
2.32 


Depth 
in  Inches. 


4.27 
7.60 
4.21 

.065 
3.09 
1.80 
3.20 
3.64 
6.57 

.790 
4.24 


2.69 
2.79 
1.06 
.518 
.430 
2.92 
2.88 
1.92 
1.26 
.068 


8.79 
4.95 
1.86 
.397 
.377 
.242 
1.11 
3.06 
.497 
.302 
2.68 


Note.— Frozen  February  20  and  December  4-5,  1903;  dischaigo  interpolated.  Ice  conditions  January 
1  to  March  10,  December  9-31,  1904,  and  January  4-«,  16-19,  25-31,  February  1  to  March  17, 1905,  no 
estimates  made. 
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UAMAPO  RIVER  XEAR  MAHWAH,  N.  J. 

This  station  was  established  February  10,  1903,  by  the  United  States  Weather  Bureau, 
by  which  it  is  maintained.  It  is  located  at  a  concrete-arch  highway  bridge  about  1  mile 
west  of  Mahwah,  N.  J. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  bridge.  About  200  feet 
below  the  bridge  there  is  a  rift  with  about  1  foot  fall.  The  right  bank  is  low,  and  during 
high  water  the  lowlands  on  this  side  of  the  river  are  flooded.  The  left  bank  is  high,  wooded, 
and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  scattered 
bowlders,  and  there  is  but  one  channel. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  bridge  has  a  single  span  of  68  feet  between  abutments.  The  initial 
point  for  soundings  is  the  end  post  of  the  hand  rail  on  the  left  bank. 

A  standard  .chain  gage  is  bolted  to  the  hand  rail  on  the  downstream  side  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  20.65  feet.  "Rie  gage 
is  read  once  each  day  by  M.  F.  Brooks.  Bench  mark  No.  1  is  a  cross  cliiseled  on  the  coping 
of  the  upstream  parapet  wall  at  the  left  bank.  Its  elevation  is  17.72  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  square  chiseled  on  the  edge  of  the  coping  3.5  feet  west  of  the  gage 
pulley.     Its  elevation  is  17.43  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  p  229;  125,  pp  79-SO. 
Discharge:  82,  p  127;  97,  p  229;  125,  p  80. 
Discharge,  monthly:  125,  pp  81-82. 
Gage  heights:  97,  p  230;  125,  p  80. 
Rating  table:  125.  p  81. 

Discharge  measurement  of  Ramapo  River  near  Mahwahy  N.  J.,  in  1905. 


Date. 


June  23.. 


Hydrographer. 


Width.' 


R.M.Packard... 


Area  of       Mean    ' 
section.  [  velocity,     height. 


Square 
Feet.  I     feet. 

52  I  216 


Feet  per 
second. 

0.87 


Feet. 
3.68 


Di»- 
cbaige. 

Second- 
feet. 

188 
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DaUy  gage  height ,  in  feet,  of  Ramapo  River  near  Mdkwah^  N.  J.^for  1906. 


Day. 

Jan. 

Feb. 

1 

3.9 
4.0 
4.0 
4.0 

2 

3 

4 

!     3.1 

5 

6 1 

7 

6.2 

8 

7.3 

9 

&5 

10          

5.4 

51 
4.7 
50 

11 

3.1 

12 

13 

14 

4.9 

15 

4.4 

16 

4.2 

17 

4.1 

18 

4.1 

3.1 

19 

4.0 

20 

4.0 

21 

4.0 

22 

3.9 

23 

3.8 

3.2 

24 

3.8 

3.3 

25 

3.7 

3.3 

26 

3.1 

3.4 

27 



3.4 

28 

3.4 

29 

30 ' 

31 \ 

Mar.     Apr. 


3.4 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3  ! 

3.3 

3.8 

4.1 

4.4 

4.3 

4.1 

4.1 

4.0 

4.0 

4.1 

4.3 

55 

&4 

5  8 

6.1 

6.0 

5  8 

6.2 

6.4 

6.2 

6.2 

58 

54 

53 


5  0 
4.6 
4.4 
4.4 
4.6 
5  0 
48 
4.6 
44 
43 
43 
43 
42 
41 
4  0 
40 
3.9 
3.9 
3.9 
3.7 
3.8 
3.8 
3.7 
3.6 

as 

3.5 

as 

3.5 

a4 

3.5 


May. 


June. 


3.4 
3.4 

a4 

3.3 
3.3 

a3 
a  3 
a2 
a  2 
a  2  ' 
a  2 
a  2 
a  2 
a  3 
a3 
as 
a3 
a  3 
a  2  j 
a  2 
ai 
ai 
ao 

2.9 
2,9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 


ao 
ao 
ao 
ao 
ao 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

a  7 
a  3 
ai 
ao 

2.9 
2.9 
2.9 
2.9 
a  2 


a  2 

a  8 

a  8 

a  4 

a  2 

ai 

ao 

ao 

2.9 

July. 

2.9 
2.9 

ai 
ao 

2,9 
2.8 

ao 

2.8 
2.8 
2.8 
2,8 

ai 
ao 
ao 
ao 

2.8 
2.8 
2.8 
2.8 
2.8 
2.7 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.7 

ae 


Aug.     Sept. 


a  2 
ai 
ao 

2.8 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.8 
2.8 
2.7 
2.7 
2.7 

a  4 
ai 
ao 

2.9 
2.9 
2.8 
2.8 
2.8 
2.7 
2.6 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 


2.7 
2.7 

a  2 
4  5 
50 
4  2 

a  7 
a4 
a  2 
a  2 
ai 

41 

a8 
as 
a  3 
a  2 
ai 
as 
a  9 
a  8 
a6 
as 
a  2 
a2 
a2 
ai 
ai 
ao 
ao 
ao 


Oct. 


2.9 
2.9 

ao 

2.9 
2.9 

a  8 

2.8 
2.8 
2.8 
2.8 
2.7 
4  0 

a  8 
as 
a  3 
a  2 
a  2 
a  2 
ai 
as 

4  2 

a  7 
a  6 
a  4 
a  4 
a4 
a  3 
a  2 
a  2 
a  2 
a  2 


Nov. 

a  2 
a  2 
ai 
ai 
ao 
ao 
ai 
ai 
ao 
ao 
ao 
ao 
ao 
ao 
ao 
ao 

2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 

ao 

2.9 
2.9 
2.9 

as 

4  4 


Dw. 

as 
as 
a7 

47 
42 

a9 
as 
a  7 
a  6 
a  7 
a  6 
as 
as 
as 
as 
a  4 
(•) 
a4 
a  4 
a3 
as 

51 
4  6 
4  4 
4  0 
40 

as 
as 

40 

44' 

4.2 


o  Frozen. 

Note.— January  5-6  and  January  26  to  February  22  river  frozen  entirely  across;  ice  0.9  to  1  foot 
thick:  weekly  readings  to  surface  of  water  in  hole  in  ice.  February  23  to  March  3  ice  broke  up  and 
went  out. 

Station  rating  tahUfar  Ramapo  River  near  Mahwahy  N.  J.,  from  January  1  to  December  31  y 

1905. 


hei^t. 

If    1 

Discharge. 
SecoTid-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2,60 

24 

a  40 

119 

420 

371 

5.00 

743 

2.70 

30 

a  so 

142 

430 

413 

5  20 

850 

2.80 

37 

a  60 

167    i 

4  40 

456 

5  40 

961 

2.90 

46 

a  70 

194 

4oO 

500 

5  60 

1,075 

a  00 

56 

a  80 

224 

4  60 

546 

5  80 

1,191 

a  10 

68 

ago 

257 

4.70 

593 

j        6.00 

1,310 

a  20 

82 

4  00 

293 

4  80 

641 

a3o 

99 

410 

331 

4.90 

691 

The  above  table  is  applicable  only  for  ooen-channel  conditions.  It  is  based  on  six  discharge  measure- 
inents  made  during  1904-5  between  gage  heights  2.65  feet  and  6  feet.  It  is  fairly  well  defined  between 
tfaeaeUmJto. 

IBK  166—06 5 
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EgtinuUed  monthly  discharge  of  Ramapo  River  near  Mahwahf  N.  J.^for  1905. 
[Drainage  area,  118  square  miles.] 


Discharge  in  second-feet. 


Month. 


I  Maximum. 


I 
February  ;»-28 

March. 

April 

May 

June .- 

July 

August 

September 

October 

November 

December 


119 
1,560 
743 
119 
224 
167 
119 
743 
371 
456 
796 


Minimum. 


82 
99 
119 
46 
46 
24 
24 
30 
30 
37 


Mean. 


I 


106 

670 

342 
79.5 
74.7 
44.5 
41.3 

158 

109 
71.3 

257 


Run-off. 


Second-feet 
per  sauare 


a899 

5.68 

2.90 

.674 

.633 

.377 

.350 

1.34 

.924 

.604 

2.18 


Depth 
in  inches. 


a  201 

6.55 

3.24 

.777 

.706 

.435 

.404 

1.50 

1.07 

.674 

2.51 


Note.— Ice  conditions  January  1  to  February  22;  no  estimates  made. 

WANAQUE  RIVER  AT  WANAQUE;  N.  J. 

This  station  was  established  December  16,  1903,  by  F.  H.  Tillinghast.  It  is  located  at 
the  highway  bridge  just  above  the  Erie  Railroad  bridge  and  below  the  factory  of  the  Wana- 
que  River  Paper  Company. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  station.  The  current 
is  sluggish  at  low  water.  The  right  bank  is  high,  rocky,  and  wooded,  while  the  left  bank 
is  low.  The  bed  of  the  stream  is  composed  of  gravel,  with  occasional  bowlders.  All  of 
the  water  passes  under  the  bridge  at  all  stages.  At  ordinary  stages  the  depth  of  water  at 
the  gaging  station  is  from  2  to  5  feet. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-^pan  highway 
bridge,  which  has  a  length  between  abutments  of  98.5  feet.  The  initial  point  for  sound- 
ings is  the  face  of  the  right  abutment  on  the  upstream  side. 

A  standard  chain  gage  is  located  on  the  upstream  side  of  the  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  17.52  feet.  The  gage  is  read  twice  daily 
by  J.  Herbert  Hunter.  Bench  mark  No.  1  is  a  circular  chisel  draft  on  the  upstream  side 
of  the  right  abutment.  Its  elevation  is  13.80  feet  above  gage  datum.  Bench  mark  No.  2 
is  a  square  chiseled  on  the  upstream  edge  of  the  last  stone  upstream  of  the  right>abutment 
wing  wall.  Its  elevation  is  14.21  feet  above  gage  datum.  Bench  mark  No.  3  is  the  upper 
edge  of  the  lower  chord  on  the  upstream  side  of  the  bridge,  1.1  feet  from  the  down-spout. 
Its  elevation  is  13.58  feet  above  gage  datum. 

This  station  was  discontinued  December  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacrlptlon:  97,  pp  230-231;  125,  pp  82-83. 
Discharge:  125,  p  83. 
Gage  heights:  125,  p  83. 
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Dvteharge  measurement  of  Wanaque  Ritvr  at  Wanaqaej  N.  •/.,  in  1905. 


Date. 


Hydrographcr. 


June  24 R.  H.  Bolster. 


Width.   ^*i' 


section. 
81  ;  212 


,   Square 
Feet.        feet. 


Mean 
velocity. 


Feet  per 
second. 

0.27 


Gaxe     ,      Dis- 
height.   I  chaige. 


Seconds 
Feet.  feet. 

1.16  I  58 


3. 
4. 

5. 

6. 

7.. 

8.. 

9.. 
10.. 
II.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
30.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


29.. 
30-. 
31.. 


Daily  gage  height^  infeetj  of  Wanaqiu  Rix^r  at  Wanaque,  N.  J.,  for  1905. 


Day. 


Jan.  I  Feb.      Mar. 


Apr.     May.  .  June,  j  July.     Aug.  .  Sept.  I  Oct. 


1.7 

1.9 

1.39 

3.1 

1.5 

l.«2 

1.86 

1.44 

2.8 

1.4 

2.08 

1.72 

1.46 

2.65 

1.38 

1.55 

1.50 

h46 

2.58 

1.35 

1.82 

al.54 

1.4 

2.75 

1.4 

1.88 

1.7 

1.4 

3.02 

1.4 

7.25 

1.65 

1.45 

2.71 

1.4 

5.7 

1.54 

1.47 

2.55 

1.38 

4.3 

1.6 

1.45 

2.55 

1.4 

3.82 

1.75 

1.9 

2.5 

l.a'i 

3.32 

1.62 

2.1 

2.3 

1.3 

3.3 

1.68 

2.16 

2.2 

1.32 

3.3 

1.57 

2.1 

2.15 

1.5 

2.8 

1.65 

1.08 

2.12 

1.45 

2.38 

1.57 

2.0 

2.25 

1.4 

2.3 

1.56 

2.1 

1.95 

1.4 

2.2 

1.62 

2.19 

1.05 

1.3 

2.24 

1.5 

2.26 

1.92 

1.34 

2.18 

1.45 

3.5 

1.8 

1.38 

2.15 

1.48 

4.48 

1.85 

1.4 

2.04 

1.45 

4.99 

1.98 

1.45 

1.85 

1.52 

4.78 

1.95 

1.4 

1.7 

1.55 

4.5 

1.85 

1.2 

1.72 

1.7 

4.35 

1.8 

1.2 

1.9 

1.74 

4.^ 

1.65 

1.28 

1.97 

1.68 

4.75 

1.65 

1.25 

2.1 

1.65 

4.75 

1.65 

1.25 

2.19 

1.56 

4.35 

1.52 

1.25 

C2.7 

3.98 

1.55 

1.3 

2.26 

....... 

3.04 

1.56 

1.22 

2.00 



3.3 

1.3 

1.2.5 

1.25 

1.31    . 

1.3     . 

1.2.5 

1.25  • 

1.2 

1.22 

1.18 

1.15  j 

1.2     ' 

1.2 

1.62 

1.15  I 

1.3.5  ' 

1.28  I 

1.25 

1.2    ! 

1.07 

l.a5, 

1.0 

1.2     ! 

2.05 

1.3 

1.25 

1.22 

1.2 

1.14  ' 

1.0 

1.1   i 


1.08 
1.0 


1.0 

.95 

.9 

.95 

.95 
1.0 
l.a5 
1.05 
1.05 
1.0 

.9 
1.0 
1.1 
1.02 

.03 

.95 

.95 

.98 

.95 
1.02 
1.0    I 
1.05 

.95  I 
1.0    ' 
1.15 
1.2 
1.25 


1.18 

1.2 

1.1 

.95 

.95 
1.05 

.9 

.98 

.95 

.9 

.95 
1.29 
1.25 
1.3 
1.35 
1.14 
1.05 
1.0 

.9 

.85 


.98 
.95 

.a5 

.8 
.9 
.95 
.9 


0.9 
.95 
1.45 
2.0 
1.8 
1.4 
1.25 
1.1 
1.1 
1.15 
1.25 
1.55 
1.7 
1.35 
1.25 
1.3 
1.35 
1.45 
1.6 
1.5 
1.45 
l.a5 
1.3 
1.2 
1.2 
1.2 
1.15 
1.12 
1.1 
1.1 


Nov.  I  Dec. 


1.15 

1.12 

1.12 

1.15 

1.1 

1.0 

1.05 

1.1 

1.18 

1.35 

1.4 

1.3 

1.25 

1.25 

1.2 

1.2 

1.4  I 
1.68  I 
1.75 

1.5  I 
1.4.5  ' 
1.4 
1.3 
1.35 

i.a5 

1.35  I 
1.28 
1.25 
1.37  ' 
1.35  I 


1.8 
1.32 
1.29 
1.25 
1.15 
1.25 
1.25 
1.2 
1.17 
1.1 
1.15 
1.0 
1.05 
M.l 
1.12 
1.15 
1.2 
1.16 
1.15 
1.15 
1.1 
1.12 
1.0 

i.a5 

1.0 

.9 

.8 

.95 

1.65 

1.54 


.1     1.35  I 


1.32 
1.25 
1.25 
1.2 
1.22 
1.18 
M.16 
1.14 
1.12 
1.1 
1.19 
1.15 
1.12 
1.15 
1.1 
1.1 
1.34 
1.5 
1.65 
1.9 
2.24 
2.15 
2.4 
2.5 
2.61 
2.7 
2.7 
2.65 
2.5 
2.52 
2.4 


o  Februarv  5  channel  clear. 

fr  Gage  height  interpolated  December  7-9,  inclusive. 

f  January  29  river  (roxen  over  except  for  narrow  strip. 

RARITAN  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Raritan  River,  the  lai^gest  stream  in  New  Jersey  except  the  Delaware,  is  formed  hy  two 
chief  branches,  North  and  South,  which  have  their  sources  a  few  miles  apart  in  the  high- 
lands of  Morris  County,  flow  southward,  and  unite  near  Somerville,  from  which  point  the 
course  of  the  river  is  southeastward  to  Raritan  Bay.  The  river  is  tidal  to  a  point  about  2 
miles  above  New  Brunswick,  and  is  navigable  to  that  city,  about  12  miles  from  the  mouth. 

The  total  area  of  the  drainage  basin  is  1,105  square  miles,  about  10  per  cent  of  which  is 
forested.     Tlie  highlands  consist  mostly  of  trap  rock  and  contain  a  large  proportion  of  the 
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wooded  areas  of  the  basin.  The  area  outside  of  the  highlands  consists  cither  of  trap  rock 
or  red  sandstone.  Of  the  800  square  miles  of  drainage  area  above  the  gaging  station  at 
Bound  Brook,  about  150  square  miles  are  in  the  cultivated  part  of  the  highlands  and  on 
the  trap  ridges;  the  remainder  is  mostly  on  the  low,  level,  red-sandstone  plain. 

The  valley  of  the  Raritan  is  populous  and  highly  cultivated,  and  a  large  amount  of  water 
power  is  utilized  on  it-s  various  branches.  North  Branch  is  considered  a  valuable  source 
for  a  gra\'ity  supply,  the  elevation  of  the  upper  portion  ranging  from  750  to  1,100  feet. 
Millstone  River,  an  important  stream,  which  unites  with  the  Raritan  a  few  miles  west  of 
Bound  Brook,  differs  from  the  other  branches,  having  its  rise  in  sand  hills  and  flowing 
northwestward  through  a  sandy  soil.  It  has  large  ground  storage,  and  is  better  suited 
for  power  than  for  water  supply,  being  very  muddy  at  high  stages. 

The  United  States  Geological  Survey  maintained  gaging  stations  in  this  basin  during 
1905  as  follows: 

South  Branch  Raritan  River  at  Stanton,  N.  J. 
North  Branch  Raritan  River  near  Pluckomin,  N.J. 
Raritan  River  at  Findeme  and  Bound  Brook,  N.  J 

SOUTH  BRANCH  RARITAN  RIVER  AT  STANTON,  N.  J. 

This  station  was  established  July  2,  1903,  by  E.  P.  Roundey.  It  is  located  at  the  high- 
way bridge  about  500  feet  from  the  Lehigh  Valley  Railroad  station  at  Stanton,  N.  J. 

The  channel  is  straight  for  800  feet  above  and  400  feet  below  the  station.  Both  banks 
are  low  and  liable  to  overflow.     The  l)ed  of  the  stream  is  composed  of  gravel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  highway 
bridge.     The  initial  point  for  soundings  is  the  fac«  of  the  right  abutment. 

A  standard  chain  gage  is  located  on  the  lower  chord  of  the  bridge  on  the  downstream 
side.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  14.63  feet.  The 
gage  is  read  twice  each  day  by  William  Wilson,  the  station  agent.  Bench  mark  No.  1  is 
a  square  chiseled  on  the  coping  of  the  left  abutment,  1.5  feet  from  the  downstream  end. 
It  is  13.37  feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  upstream  comer 
of  the  right  abutment.  It  is  13.665  feet  above  gage  datum.  Bench  mark  No.  3  is  a  nail 
projecting  one-fourth  inch  from  the  downstream  side  of  a  large  sycamore  tree  210  f€»et 
below  the  bridge  and  is  6  feet  above  the  ground.  Elevation,  1 1 .024  feet  above  gage  datum. 
Bench  mark  No.  4  is  a  nail  at  the  8.5-foot  mark  of  a  secondary  gage  spiked  to  the  same 
sycamore  tree.  Elevation,  8.164  feet  above  gage  datum.  Bench  marks  Nos.  2  and  4  are 
used  to  obtain  the  slope  of  the  water  surface  at  the  station.     They  are  236  feet  apart. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  pp  244-245;  125,  pp  85-86. 
Discharge:  97,  p  245;  125,  p  86. 
Discharge,  monthly:  125,  p  87. 
Gage  heights:  97,  p  245;  125,  p  86 
Rating  table:  125,  p  87. 

Discharge  measuremerUs  of  South  Branch  Raritan  River  at  Stanton,  N.  J.,  in  1905. 
Date. 


Hydrographer. 


Square   I  Feet  per  Second- 
Feet.     .  feet.      ,  second.  Feet.  feet. 

March  17 F.  H.  Tilllnghast 99  i           262  1         2.28  3.90  |  599 

June20 K.M.Packard ;         80  I             99  1           .50  '  2.13|  49 


Width     ^^^^  ^^ 
^^^^^•,  8«5tion. 


Mean    i     Gage    I      Dis- 
velocity.     height,     charfre. 
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DaUy  gage  Jieightf  in  feet,  of  South  Branch  Raritan  River  at  Stanton,  N.  J.,  for  1906. 


Day. 


1., 
2. 
3. 
4- 
5. 
6- 
7.. 
8.. 
9. 

10. 

11., 

12. 

13. 

14. 

15. 

16. 

17., 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25.. 

26.. 

27.. 

28.. 

29.. 

30. 

31. 


Jan. 

3.38 
3.41 
3.37 
3.39 
3.38 
3.41 
9.46 

5.n 

4.29 

3.77 

3.35 

3.33 

3.35 

3.41 

3.42 

3.42 

3.38 

3.46 

3.51 

3.84 

3.86  i 

3.56 

3.28  I 

3.36  I 

3.3    I 

3.34  . 

3.22  ' 

3.18 

3.17 

3.21 

3.24 


Feb. 


3.24 

3.25 

3.26 

3.26 

3.25 

3.28 

3.27 

3.37 

3.32 

3.37 

3.42 

3.56 

3.7 

3.78 

4.08 

3.94 

3.91 

3.93 

3.95 

3.96 

4.23 

4.01 

4.0 

4.0 

4.04 

3.96 

3.97 

3.99 


Mar. 


3.97 

3.95 

3.95 

3.93 

3.93 

3.96 

3.97 

4.13 

4.93 

5.41 

5.55 

4.01 

4.0 

3.50 

3.3 

3.73 

3.76 

4.28 

5.75 

5.3 

5.41 

5.02 

5.0 

4.66 

5.09 

4.7 

4.38 

4.44 

4.83 

4.09 

3.9 


Apr. 


3.49 

3.44 

3.41 

3.39 

3.96 

3.56 

3.49 

3.34 

3.29 

3.31 

3.29 

3.24 

3.09 

3.14 

3.14 

3.05 

3.09 

3.0 

2.98 

2.95 

2.94 

2.95 

2.92 

2.94 

2.9 

2.9 

2.9 

2.86 

2.8 

2.75 


May. 

2.74 

2.71 

2.60 

2.66 

2.65 

2.64  ' 

2.64  • 

2.64 

2.65 

2.64  I 

2.61 

2.6 

2.6 

2.56 

2.58 

2.5 

2.49 

2.46 

2.45 

2.46 

2.45 

2.48 

2.46 

2.46 

2.5 

2.51 

2.42 

2.41 

2.42 

2.34 

2.28 


June.    July.  I  Aug.    Sept.     Oct. 


2.29 

2.26 

2.29 

2.31 

2.28 

2.29 

2.25 

2.28 

2.29 

2.25 

2.29 

2.50 

2.88 

2.56 

2.4 

2.2 

2.18 

2.2 

2.46 

2.25 

2.21 

2.28 

2.48 

2.3 

2.16 

2.14 

2.18 

2.19 

2.15 

2.11 


2.22 
2.22 
2.19  I 
2.21  I 
2.09  I 
2.2 
2.24  > 

2.26  I 
2.28 

2.27  I 
2.24  I 
2.32  j 
2.2 
2.24 
2.24 
2.25 
2.26 
2.26 
2.24 
2.21 
2.2 
2.19 
2.18 
2.21 
2.2 
2.18 
2.21 
2.2 
2.18 
2.1 
2.36 


2.28 

2.21 

2.22 

2.14 

2.2 

2.21 

2.22 

2.24 

2.21 

2.25 

2.24 

2.25 

2.26 

2.24 

2.72 

3.22 

2.52 

2.31 

2.24 

2. 20 

2.22 

2.24 

2.21 

2.22 

2.28 

2.55 

2.31 

2.3 

2.22 

2.26 

2.3 


2.26 

2.85 

3.41 

4.61 

3.66 

3.61 

3.58 

3.62 

3.33 

2.51 

2.46 

5.28 

4.32 

4.08 

3.7 

3.26 

3.04 

3.32 

3.18 

3.24 

3.06 

3.22 

2.88 

2.76 

2.51 

2.54 

2.32 

2.52 

2.59 

2.48 


2.46 

2.54 

2.48 

2..% 

2.48 

2.3d 

2.44 

2.51 

2.52 

2.45 

2.84 

3.07 

2.94 

2.81 

2.79 

2.79 

2.81 

2.78 

2.65 

2.68 

2.65 

2.6 

2.68 

2.81 

2.74 

2.64 

2.62 

2.56 

2.6 

2.62 

2.6 


Nov.  .  Dec. 


1 


2.46 

2.4 

2.4 

2.% 

2.3 

2.41 

2.36 

2.38 

2.35 

2.32 

2.32 

2.28 

2.31 

2.36 

2.34 

2.32 

2.36 

2.32 

2.32 

2.24 

2.31 

2.24 

2.18 

2.29 

2.37 

2.31 

2.28 

3.78 

4.46 

3.95 


3.32 

3.12 

3.01 

2.96 

2.89 

2.81 

2.66 

2.7 

2.64 

2.71 

2.64 

2.6 

2.54 

2.49 

2.42 

2.41 

2.38 

2.41 

2.39 

2.38 

4.51 

4.22 

4.09 

4.07 

3.99 

3.92 

3.91 

3.92 

3.68 

3.42 

3.48 


XoTE.— Januaiy  1  to  6  and  Januarv  18  to  March  7,  river  frozen:  gj 
Thickness  of  ice:  January  24,  0.2  foot;  February  10, 0.9  foot;  February  17 


;e  readings  to  top 
1.25  feet;  March  8,0 


of  ioe. 
.9  foot. 


Station  rating  table  for  South  Branch  Raritan  River  at  Stanton,  N.  J.,  from  January  1  to 

December  31, 1906. 


if 

Dtichaige. 

Gage 
heij^t. 

Feet. 

Dlschaige. 

Gage 
heig&t. 

Dischaige. 

Gage 
height. 

Feet. 

Dischaige. 

Feet. 

aewnd-feet.\ 

Second-feet. 

Feet. 

Second-feet. 

Second'feet. 

2.00 

27    1 

2.80 

174 

3.60 

462 

4.40 

847 

2.10 

46 

2.90 

201 

3.70 

506    ; 

4.50 

900 

2.20 

57    1 

3.00 

231 

3.80 

651    i 

4.60 

954 

2.30 

70    i 

3.10 

264 

3.90 

507 

4.70 

1,009 

2.40 

86     1 

3.20 

299 

4.00 

645 

4.80 

1,065 

2.50 

106 

3.30 

337 

4.10 

604    < 

4.90 

1,122 

2.60 

126 

3.40 

377 

4.20 

744    1 

5.00 

1,180 

2.70 

148 

3.50 

419 

4.30 

795 

Thf*  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  ten  discharge  meaa 
urements  made  during  1903-1905.    It  is  well  defined  between  gage  heights  2.1  feet  and  4.4  feet. 
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Estimated  monthly  diaeharge  of  South  Branch  Raritan  River  at  Stantonf  N.  J,,  for  1906. 
r^^rainage  area,  158  square  miles-l 


Month. 


January  7-17 
March  8-31... 

April 

May 

June 

July 

August 

September. . . 

October 

November... 
December. . . . 


Discharge  in  second-feet. 
Maximum.  Minimum. 


Run-off. 


4,210 
1,632 
626 
150 
196 
80 
307 
1,345 
254 
879 
905 


340 
337 
162 
67 
47 
45 
5U 
65 
84 
55 
84 


Mean. 

Seoond-feet 
per^sguare 

Depth 
in  inches. 

888 

6.62 

2.30 

960 

&01 

5.37 

290 

1.84 

2.05 

114 

.722 

.832 

73.6 

.466 

.520 

60.0 

.380 

.438 

76.6 

.48b 

.550 

348 

2.20 

2.46 

140 

.886 

1.02 

136 

.861 

.961 

316 

2.00 

2.31 

Note.— River  frozen  January  1-6  and  January  18  to  March  7;  no  estimates  made. 

NORTH  BRANCH  OF  RARITAN  RIVER  NEAR  PLTJCKEMIN,  N.  J. 

This  station  was  established  September  9,  1903,  by  E.  P.  Roundey.  It  is  located  at  the 
second  bridge  below  Far  Hills,  N.  J.,  on  the  road  to  Somerville,  about  2  iniles  from  Far 
Hills. 

The  channel  is  straight  for  400  feet  above  and  300  feet  below  the  bridgt^.  A  small  rift 
occurs  in  the  channel  about  200  feet  above  the  bridge.  Both  banks  are  low  and  liable  to 
overflow.    The  bed  of  the  stream  is  composed  of  gravel. 

Dischaige  measurements  are  made  from  the  single-span  wooden  highway  bridge  on  the 
downstream  side.  The  initial  point  for  soundings  is  the  face  of  the  right  abutment  at 
its  downstream  end. 

The  original  gage  was  spiked  to  the  upstream  wing  wall  of  the  right  abutment.  During 
1905  observations  have  been  made  by  measuring  from  the  bench  marie  to  the  water 
surface  with  a  graduated  rod.  The  observer  is  Thomas  Moore,  who  records  the  stage  twice 
each  day.  llie  bench  mark  is  a  square  chiseled  on  the  top  of  the  upstream  wing  wall  of 
the  right  abutment.     Its  elevation  is  10.38  feet  above  the  zero  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  125,  pp  91-02. 
Discharge:  82,  p  127;  125,  p  92. 
Gage  heights:  125,  p  92. 

Discharge  measurements  of  North  Branch  Raritan  River  near  Pluckemin^  N.  •/.,  in  1906, 


Date. 


1 


March  16«. 
June  21 


Ilydrographcr. 


F.  H.  Tillinghast. 
R.  M.  Packard.... 


I 
Width. 


Area  of  |    Mean 
section.  '  velocity. 


I 


I 


Feet. 
46 
55 


Square     Feet  per 
feet.        second. 

09  1.56 

0.17 


146 


Di»- 
charge. 


Second- 
Feet.     '     feet, 

2.30  I  106 

1.26  I  24.6 

I 


a  Measurement  taken  at  bridge  near  Far  Hills  railroad  station. 
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DaUy  gage  keightt  in  feet,  of  North  Branch  Raritan  River  near  Pluckemin,  N,  J.,  for  1906. 


Day. 


1. 
2. 
3- 
4. 

5. 

6.. 

7. 

8.. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18.. 
19.. 
20.. 
21., 
22., 
23., 
24.. 
25.. 
26.. 
27.. 


Jan. 

252 

2.4 

2.35 

2.4 

2.4 

2.5 

4.0 

3.25 

ai 

2.6 

2.7 

2.6 

2.5 

2.5 

2.45 

2L45 

2.45 

2.38 

2.2 

2.2 

2.15 


Feb.     Mar. 


2.3 

2.3 

2.3 

2.3 

2.3 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.6 

3.3 

3.3 

3.3 

3.3 

a3 

3.3 
3.3 
3.26 
a  15 


2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.8 

2.9 

135 

3.05 

2.5 

2.5 

2.15 

2.15 

2.4 

2.1 

2.75 

12 

19 

185 

19 


30. 

31.. 


2.2 

11 

175 

2.3 

10 

125 

2.3 

10 

2.95 

2.3 

2.92 

155 

2.3 

2.9 

115 

2.3 

2.9 

2.95 

2.3 

2.9 

2.6 

2L3 

2.45 

2.3 

2.5 

2.3 

2.3 

Apr. 

2.15 

2.1 

2.05 

2.05 

2.55 

2.6 

2.2 

2.2 

2.05 

2.1') 

2.1 

2.1 

2.05 

1.95 

2.1 

2.a5 

1.95 

1.9 

1.75 

1.8 

1.95 

1.8 

1.75 

1.65 

1.7 

1.55 

1.65 

1.7 

1.65 

1.6 


Hay. 

1.56 

1.6 

1.5 

1.45 

1.5 

1.45 

1.45 

1.5 

l.i5 

1.5 

1.45 

1.5 

1.6 

1.7 

1.5 

1.55 

1.55 

1.55 

1.47 

1.5 

1.4 

1.4 

1.35 

1.35 

1.4 

1.33 

L27 

1.32 

1.25 

1.3 

1.25 


June.  ;  July. 


1.45 

1.4 

1.3 

1.27 

1.3 

1.35 

1.7 

1.5 

1.45 

1.45 

1.3 

1.55 

1.45 

1.4 

1.42 

1.35 

1.25 

1.3 

1.25 

1.25 

1.25 

1.35 

1.25 

1.4 

1.25 

1.22 

1.2 

1.15 

1.15 

1.15 


1.15 

1.15 

1.5 

1.42 

1.32 

1.25 

1.2 

1.18 

1.1 

1.1 

1.1 

1.15 

1.35 

1.22 

1.2 

1.18 

1.2 

1.1 

1.1 

1.&5 

1.7 

1.25 

1.5 

1.6 

1.85 

1.65 

1.55 

1.45 

2.75 

2.3 

1.85 


Aug.  I  Sept.  I  Oct.  I  Nov. 


1.72 

1.6 

1.45 

1.32 

1.3 

1.3 

1.28 

1.22 

1.2 

1.2 

1.4 

1.4 

1.5 

1.55 

115 

2.76 

2.4 

1.95 

1.7 

1.5 

1.25 

1.2 

1.2 

1.2 

1.9 

1.7 

1.5 

1.4 

1.3 

1.3 

1.3 


1.7 

2.2 

2.75 

14 

2.9 

2.25 

1.75 

1.7 

1.6 

1.6 

2.8 

16 

2.Q 

2.1 

1.85 

1.8 

1.8 

135 

2.8 

2.75 

2.7 

2.7 

2.6 

2.3 

1.95 

1.7 

1.7 

1.6 

1.6 

1.6 


1.6 
1.6 
1.6 
1.6 
1.52 
1.5 
1.5 
1.5 
1.45 
1.45 
1.5 
2.2 
1.58 
1.52 
1.5 
1.5 
1.45 
1.55 
1.9 
102 
1.85 
1.68 
1.6 
1.6 
1.55 
1.68 
1.6 
1.58 
1.5 
1.45 
'1.45 


1.48 

1.4 

1.4 

1.4 

1.4 

1.4 

1.42 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.45 

1.4 

1.4 

1.4 

1.4 

1.45 

195 

4.1 


Dec. 


16 

135 

2.95 

2.25 

1.9 

1.9 

1.9 

1.85 

1.8 

1.75 

1.72 

1.8 

1.8 

1.75 

1.68 

1.62 

1.58 

1.52 

1.5 

1.6 

16 

2.2 

2.4 

2.1 

2.0 

1.9 

1.82 

1.8 

2.9 

2.7 

2.1 


Note.— River  frozen  January  1  to  March  10,  approximately.    Gage  read  to  top  of  ice.   The  following 
comparative  readings  were  also  made: 


Date. 


Febnmiy  13  . 
Februaiy  17  . 
Pebroary  18  . 
February  24  . 
Ifaiche 


Water 

Top  of 

surface. 

i^. 

Feet. 

Feet. 

12 

13 

12 

13 

13 

14 

2,95 

11 

2.8 

2.9 

Thlclc- 

nessof 

ice. 

Feet. 
1.5 
1.7 
1.85 
2.15 
2.2 


RARITAN  RIVER  AT  FINDERNB,  N.  J. 

Hiis  station  was  established  June  27, 1903,  by  E.  P.  Roundey.  It  is  located  at  the  high- 
way bridge  one-fourth  mile  from  the  Central  Railroad  of  New  Jersey  station  at  Findeme, 
N.J. 

The  channel  is  straight  for  300  feet  above  and  800  feet  below  the  station.  The  right  bank 
is  low,  wooded,  and  liable  to  overflow.  The  left  bank  will  overflow  only  at  extreme  high 
water.    The  bed  of  the  stream  is  composed  of  gravel. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  two-span  highway 
bridge.    The  initial  point  for  soundings  is  the  face  of  the  right  abutment. 
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A  standard  chain  gage  is  located  on  the  downstream  side  of  the  right-hand  truss  on  the 
lower  chord.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  end  of  the  ring  is 
19.53  feet.  The  gage  is  read  twice  each  day  by  Jacob  Siegel.  Bench  mark  No.  1  is  a  cross 
chiseled  on  the  coping  of  the  downstream  wing  wall  of  the  right  abutment.  Its  elevation 
is  20. if  feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  outside  connection 
plate  near  the  zero  of  the  gage  scale.     Its  elevation  is  20.14  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  97,  p242;  125,  pp  87-88. 
Discharge:  97,  p  242;  125,  p  88. 
Discharge,  monthly:  125,  p  89. 
Gage  heights:  97,  p  243;  126,  p  88. 
Rating  table:  125,  p  89. 


DUeharge  measurementa  ofRariian  River  at  Findeme, 

N.  J.,  in  1906. 

.  Date. 

Hydrographer. 

Width.;  ^,t 

Mean 
velocity. 

Case 
heij^t. 

Feet. 
5.08 
a64 

Dis- 
chaige. 

March  15 

F.  H.  Tlllinghast 

'   Square  '  Feet  per 
Feet.   1     feet.     1  second. 

175              364            3.97 

Second^ 
feet. 

1,445 

JiinA  19 

R.M.Packard 

117              129  1          1-42 

182 

Daily  gage  height ,  infyet,  ofRaritan  River  at  Findeme,  N.  J.,  for  1905. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20. 
21.. 
22. 
23. 
24. 
25. 
26. 
27. 


Day.  Jan.      Feb.  |  Mar.     Apr.  I  May.    June.    July.     Aug.     Sept.  '  Oct.  '  Nov.  '  Dec. 


30. 
31. 


5.48 
6.02 
5.45 
5.08 
4.6 
4.4 

14.03  I 
7.45 
5.58  ! 
5.05  I 
4.85  I 
5.9    I 
5.05  j 
4.7 
4.5    I 
4.25  I 
4.38  I 
4.3    ' 
4.38  I 
4.35  I 
4.S7 
4.08  I 
4.35  I 
4.2    I 
4.15  ' 
5.1 
5.22 
5.48 
5.32 
5.5 
4.8.5 


4.82 

4.9 

4.78 

4.82 

4.9 

4.98 

5.25 

5.25 

4.96 

4.88 

4.95 

4.8 

6.55 

6.45 

5.2 

4.86 

5.1 

5.3 

4.95 

4.96 

5.06 

5.12 

6.23 

6.05 

6.32 

6.46 

5.62 

5.76 


I 


5.48 
5.26 
5.42 
6.42 
5.05 
5.12 
5.3 
4.78 
10.33 
11.76 
8.66 
6.6 
5.62 
5.72 
5.3 
6.5 
5.96 
5.62 
7.86 
7.22 
9.06 
7.4 
5.88 
5.68 
7.1 
6.0 
6.9 
5.5 
5.18 
4.98 
4.9 


4.68 

4.62 

4.65 

4.52 

6.12 

6.15 

5.0 

4.8 

4.6 

4.6 

4.55 

4.58 

4.45 

4.4 

4.46 

4.3 

4.18 

4.18 

4.2 

4.16 

4.18 

4.42 

4.2 

4.18 

4.16 

4.1 

4.08 

4.3 

4.0 

4.12 


4.0 

3.98 

3.88 

3.88 

4.22 

3.86 

3.86 

3.88 

3.78 

3.72 

3.66 

3.82 

3.76 

3.9 

3.98 

4.0 

3.95 

3.98 

3.9 

3.82 

3.7 

3.8 

3.76 

3.76 

3.62 

3.68 

3.68 

3.6 

3.7 

3.68 

3.62 


3.6 

3.68 

3.75 

3.45 

3.6 

3.6 

3.58 

3.7 

3.75 

3.65 

3.58 

3.65 

4.02 

3.8 

3.7 

3.65 

3.6 

3.55 

3.65 

3.52 

3.55 

3.65 

4.0 

3.7 

3.58 

3.  .52  I 

3.48  I 

3.62  I 

3.45 

3.55  ' 


3.48 

3.42 

3.52 

3.56 

3.58 

3.5 

3.66 

3.52 

3.6 

3.6 

3.66 

3.42 

3.65 

3.48 

3.55  I 

3.42  I 

3.48 

3.42  I 

3.48 

3.38  ' 

3.38  I 

3.35 

3.42  ' 

3.48  I 

3.5    I 

3.42 

3.42  ' 

3.42  I 

3.52  i 

4.28  I 

3.9    ; 


I 


3.82  I 

3.72 

3.65  I 

3.55  I 

3.52  ' 

3.48  I 

3.58 

3.48  ' 

3.68  I 

3.48 

3.5    I 

3.55  I 

4.08 

3. 62 

4.95 

9.62 

4.58 

4.15 

3.98 

3.75 

3.72 

3.68 

3.62 

3.6 

3.58 

4.4 

3.76 

3.68 

3.76 

3.68 

3.78 


3.65 

3.6 

7.32 

8.38 

7.55 

4.7 

4.45 

4.25 

4.3 

4.0 

3.98 

7.88 

4.3 

4.65 

4.38 

4.28 

4.12 

4.1 

5.32 

4.25 

4.68 

4.32 

4.22 

4.3 

4.1 

4.0 

3.92 

4.0 

3.88 

3.88 


3.9 

3.78 

4.25 

4.38 

3.85 

3.88 

3.82 

3.88 

3.82 

3.92 

3.88 

4.25 

3.98 

3.98 

3.92 

3.85 

3.9 

3.85 

3.92 

4.98 

4.65 

4.28 

4.0 

4.0 

3.98 

3.98 

3.98 

3.95 

3.92 

3.9 

3.9 


3.72  ' 
3.7    I 
3.7 
3.72  I 
3.75 

3.7  I 
3.72  , 
3.75  I 
3. 72  I 

3.8  ' 
3.65  I 
3.65 
3.65  I 
3.65  I 
3.7  I 
3.6  I 
3.65  ' 
3.6    ' 

3.62 

I 
3.58 

3.5    i 

3.62 

3.62  ' 

3.52  I 

3.58 

3.48  I 

3.45  I 

3.52 

6.22  ' 

0.32  I 


4.48 

4.22 

6.0 

4.72 

4.3 

4.22 

4.15 

4.15 

4.2 

4.2 

4.3 

4.2 

4.5 

4.1 

4.0 

4.25 

4.3 

4.0 

3.96 

3.96 

7.55 

5.42 

5.32 

4.78 

4.52 

4.38 

4.3 

4.28 

5.6 

4.tt5 

4.6 


Note.     River  frozt»n  ovpr  January  26  to  March  1.5.  approximately.    Qage  was  read  to  water  sorfaoe  in 
a  hole  cut  in  the  ice.    Thickness  of  ice,  0.6  foot. 
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SlaHon  rating  table  for  Raritan  River  at  Findemef  N.  J. y  from  January  1  to  December  SI,  1906. 


Gaxe 
,  height. 

Dischaige. 

1 

Feet. 

Second-feel. 

3.30 

75 

Z.40 

105 

3.50 

140    ' 

3.fl0 

180 

3.70 

225 

3.80 

275 

3.90 

330 

4.00 

393 

4.10 

461     1 

4.20 

534    1 

4.30 

612 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

7.00 

3,565 

7.20 

3,815 

7.40 

4,065 

7.60 

4,325 

7.80 

4,585 

aoo 

4,845 

8.50 

5,515 

9.00 

6,210 

0.50 

6,050 

10.00 

7,730 

Tbe  above  table  is  applicable  onlv  (or  open  channel  conditions.  It  Is  based  on  thirteen  discharge 
measurements  made  during  1903-1905.  It  la  fairly  well  defined  between  gage  heiglits  3.9  fi^t  and  10.5 
feet.  Tbe  table  has  been  extended  beyond  these  limits.  Above  gage  height  10  feet  the  rating  curve  is  a 
tangent,  the  difference  being  170  per  tenth. 

Above  4  feet  the  table  is  the  same  as  for  1004. 

Estimated  monthly  discharge  of  Raritan  River  at  Findemef  N.  J.ffor  1906. 
[Drainage  area,  490  square  miles.] 


Month. 


Janoary  1-25 
Marbh  16^1.. 

April 

May 

June 

July 

August 

September. . . 

October 

November... 
December 


Discharge  in  second-feet. 

Run-off. 

ifaxfmum. 

Minimum. 

Mean. 

Second-feet 

Depth 
in  inches. 

14,680 

447 

1,722 

3.51 

3.27 

6,280 

1,150 

2,682 

5.47 

3.25 

2,525 

393 

772 

1.58 

1.76 

629 

180 

293 

.598 

.689 

407 

123 

201 

.410 

.457 

506 

90 

153 

.312 

.360 

7,130 

133 

513 

1.05 

1.21 

6,363 

180 

.  1,024 

2.09 

2.33 

1,236 

266 

420 

.857 

.968 

2,729 

122 

364 

.743 

.829 

4,335 

380 

914 

1.87 

2.16 

Note.— River  frozen  January  26  to  March  15;  no  estimates  made. 

RAKITAN  RIVER  AT  BOUKD  BROOK,  N.  J. 

This  station  was  established  September  12, 1903,  by  E.  P.  Roundey.  It  is  located  at  the 
highway  bridge  just  back  of  the  Lehigh  Valley  Railroad  station  at  Bound  Brook,  N.  J. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  Both  banks  are  high, 
subject  to  overflow  only  at  very  high  stages,  and  are  without  trees.  The  bed  of  the  stream 
is  composed  of  gravel. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  three-span  highway 
bridge.    The  im'tiaJ  point  for  soundings  is  the  face  of  the  right  abutment. 

The  original  staff  gage  fastened  to  the  upstream  wing  wall  of  the  right  abutment  was 
carried  away  by  the  ice  January  23,  1904.  February  2,  1904,  a  standard  chain  gage  was 
fastened  to  the  upstream  side  of  the  bridge  240  feet  from  the  right  abutment.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  23.44  feet.  The  gage  is  read  twice 
each  day  by  Joseph  K.  Tantum.  Bench  mark  No.  1  is  a  square  chiseled  on  the  upstream 
wing  wall  of  the  right  abutment.    Its  elevation  is  19.45  feet  above  gage  datum.    Bench 
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mark  No.  2  is  the  top  of  the  rail  2  feet  beyond  the  pulley  end  of  the  gage.  Its  elevation  vb 
23.77  feet  above  gage  datum.  Bench  mark  No.  3  is  a  point  on  the  guard  rail  of  the  bridge 
225  feet  from  the  initial  point  for  soundings.  Its  elevation  is  20.75  feet  above  gage  datum. 
Information  in  regard  to  this  station  is  contained  in  the  following  Watep^pplj  Papers  of 
the  United  States  Geological  Survey: 

Description:  07,  p  239;  125,  p  90. 
Discharge:  82,  p  127;  97,  p  240;  125,  p  90. 
Gage  heights:  97,  p  240;  125,  p  91. 

Discharge  meaaturemerUs  of  Raritan  River  at  Bound  Brook,  N.  J.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Areao/ 
section. 

Mean 
velocity. 

«. 

Dis- 
chaige. 

Maroh  15 

T?-H  TIlllnghRiit 

Feet. 
380 
380 
352 

1,465 

1,469 

817 

Feet  per 
eecond. 

1.80 

1.83 

.30 

Feet. 
2.83 
2.89 
1.05 

Seamd^ 
feA. 

2.639 

Mansh  17 

do 

2,6M 

June  19 

R.H.  Bolster 

315 

DaHy  gage  height^  infeely  of  Raritan  River  at  Bound  Brook,  N.  J.,  for  1906. 


Day. 

Jan. 

2.8 
3.15 
2.95 
2.35 
2.1 
2.35 
10.3 
5.7 
3.5 
2.65 
2.3ri 
3.1 
3.2 
2.3 
2.3 
3.3 
3.0 
2.85 
2.3 
1.8 
1.8 
1.7 
1.7 
1.5 
1.2 
1.2 
1.2 
1.25 
1.8 
1.8 
1.8 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.15 

l.l 

1.1 

1.15 

1.15 

1.15 

1.15 

1.1 

1.1 

1.1 

1.15 

1.15 

1.1 

1.15 

1.15 

1.2 

2.85 

3.6 

Dec. 

1 

1.8 

1.8 

1.8 

1.7 

1.8 

1.9 

1.9 

2.0 

2.0 

1.95 

1.85 

1.8 

2.1 

2.8 

2.6 

2.4 

2.3 

2.0 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

2.1 

2.45 

2.35 

2.2 

2.2 

2.2 

2.25 

2.1 

2.0 

2.25 

2.1 

6.0 

7.4 

5.7 

4.2 

3.4 

z.oa 

2.9 

2.9 

3.2 

3.3 

4.7 

4.65 

5.9 

6.45 

3.8 

3.15 

4.0 

3.5 

3.15 

2.95 

2.7 

2.35 

2.3 

2.15 

2.0 

1.9 

1.85 

2.85 

3.8 

2.9 

2.5 

2.15 

2.0 

2.15 

2.15 

2.0 

1.9 

1.9 

1.85 

1.65 

1.6 

1.65 

1.6 

1.6 

1.65 

1.55 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.25 

1.3 

1.3 

1.3 

1.35 

1.4 

1.4 

1.55 

1.5 

1.4 

1.35 

1.25 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.25 

1.25 

1.2 

1.2 

1.2 

1.2 

1.1 

1.3 

1.15 

1.15 

1.35 

1.25 

1.2 

1.2 

1.1 

1.1 

1.05 

1.05 

1.05 
1.05 

11 
1.15 
1.15 
1.16 
1.1 
1.1 
1.1 
1.05 
1.05 
1.0 
1.05 
1.05 
1.05 
1.05 
1.05 
1.0 
1.05 
1.06 
.95 
.95 
.95 
.95 
1.0 
1.05 
1.05 
.95 
1.0 
1.85 
1.5 

1.3 

1.25 

1.2 

1.15 

1.1 

1.1 

1.05 

1.1 

1.25 

1.15 

1.15 

1.1 

1.1 

1.5 

2.3 

6.2 

2.3 

1.75 

1.6 

1.4 

1.3 

1.25 

1.2 

1.16 

1.4 

1.6 

1.2 

1.25 

1.2 

1.25 

1.15 

1.2 

1.2 

5.07 

5.8 

3.25 

2.4 

2.0 

1.8 

1.65 

1.45 

1.4 

4.67 

2.25 

1.85 

1.65 

1.6 

1.5 

1.6 

2.05 

1.75 

1.85 

1.6 

1.65 

1.4 

1.35 

1.35 

1.3 

1.25 

1.25 

1.2 

1.2 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.45 

1.4 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

2.16 

2.15 

1.65 

1.5 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.3 

1.2 

1.9 

2 

1.7 

3 

2.3 

4 

2.75 

5 

1.95 

6 

1.8 

7 

1.65 

8 

1.6 

9 

1.55 

10 

1.7 

11 

1.7 

12 

1.6 

13          .   . 

1.5 

14 

1.5 

15 

1.35 

16 

1.4 

17 

1.45 

18 

1.35 

19 

1.4 

20 

1.4 

21 

3.75 

22 

3.3 

23 

2.6 

24 

2.45 

25  . 

2.06 

26 

1.8S 

27 

28 

1.8 
1.7 

29 

2.95 

30 

2.6 

31 

2.05 

Note.— River  frozen  over  January  16-21  and  January 26  to  March  9.    Thickness  of  ice,  0.4  to  0.7  toot. 
During  frozen  period  gage  was  read  to  top  of  ice. 
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Station  rating  table  for  BarUan  River  at  Bound  Brook,  N.  J.,  from  September  12, 190S,  to 

December  31, 1906. 


Dischaxge. 
Second-feet. 

hdgR. 

Diacduirge. 
Second-feet. 

QBtm 
height. 

Dischaige. 
Second-^eet. 

height. 
Feet. 

DIflchaxge. 

Feet. 

Feet. 

Feet. 

Secondrfeet. 

0.90 

206 

2.00 

1,300 

3.20 

3,240 

5.40 

7,980 

1.00 

275 

2.10 

1,440 

3.40 

3,610 

5.60 

8,480 

l.IO 

350 

2,20 

1,580 

3.fi0 

4,000 

5.80 

8,980 

1.30 

430 

2.30 

1,730 

3.80 

4,400    ' 

6.00 

9,500 

1.30 

520    , 

2.40 

1,800 

4.00 

4,800 

6.20 

10,030 

1.40 

615 

2.50 

2,050 

4.20 

5,220 

6.40 

10,570 

1..W 

715 

2.60 

2,210 

4.40 

5,660    , 

6.60 

11,120 

i.ao 

820 

2.70 

2,370 

4.60 

6,100 

6.80 

11,680 

1.70 

930    1 

2.80 

2,540 

4.80 

6,560    1 

7.00 

12,250 

1.80 

1,050 

2.90 

2,710 

5.00 

7,020 

7.50 

13,700 

L90 

1,170 

1 

3.00 

2,880 

5.20 

7,500 

&00 

15,200 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eleven  dischaige 
measaroments  made  dunng  1903-1905  between  gage  heights  1.05  feet  and  7.35  feet.  Measurements  at 
this  station  do  not  plot  weU,  owing  to  slight  shfrting  of  the  stream  bed  and  influence  of  backwater 
from  a  dam  2  miles  below.  Estimates  are  therefore  subject  to  considerable  error,  particularly  in  times 
of  low  water. 
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Eglimaied  monthly  discharge  ofRarUan  River  at  B<mnd  Brook,  N.  J.,  for  1903-1905. 
(Drainage  area,  800  square  miles.] 


Month. 


1903. 


September  12-30 

October 

November 

December  1-9, 20-2<». 

February  8-9, 22-29. 

March....^ 

Aprill-28 

May8-31 

June 


1904. 


July 

August 

September 

October 

November 

December  1-9, 28-31. 


1905. 


January  1-15,22-25. 

March  10-31 

April 

May 

June 


July 

August 

September. 

October 

NovemlxT. 
December.. 


5,880 
28,600 

1,370 
10,570 


19,820 

17,060 

7,740 

875 

1,300 

2,130 

6,330  j 

21,940 

10,440 

5,330 

4,600 


22,620 
13,410 
4,400 
768 
568 
1,110 
10,030 
8,980 
1,510 
4,000 
4,300 


second-feet. 

mum. 

1 
Mean. 

665 

1,544 

615 

3,152 

615 

757 

520 

1,800 

1,370 

5,191 

820 

2,204 

615 

1,617 

430 

566 

aw 

651 

430 

758 

615 

1,860 

520 

1,830 

520 

1,604 

665 

1,122 

568 

1,581 

430 

3,451 

1,730 

4,723 

715 

1,284 

430 

545 

312 

430 

240 

347 

312 

878 

430 

1,640 

430 

575 

350 

594 

568 

1,336 

Run-off. 


Second-feet '    rk«,>«i. 


1.93 

3.94 

.946 

2.25 


6.49 

2.76 

2.02 

.708 

.814 

.948 

2.32 

2.29 

2.00 

1.40 

1.98 


4.31 

5.90 

1.60 

.681 

.538 

.434 

1.10 

2.05 

.719 

.782 

1.67 


1.36 
4.54 
1.06 
1.34 


2.41 
3.18 
2.10 
.632 
.908 
l.r9 
2.68 
2.56 
2.31 
1.56 
.957 

3.04 
4.83 
1.78 
.785 
.600 
.500 
1.27 
2.29 
.829 
.872 
1.92 


Note.— River  frozen  Docemljer  10-19,  27-31,  1903;  January  1-22,  February  2-7,  10-21.  Dooemlwr  10-27, 
1904;  January  1(>-21.  January  26  to  March  9, 1905:  no  estimates  made,  f  No  record  of  gage  heights  Janu- 
ary 24  to  February  1  and  April  29  to  May  7,  1904. 

DELAWARE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  or  BASIN. 

Delaware  River  rises  in  Delaware,  Greene,  and  Schoharie  counties,  N.  Y.,  the  source  of 
the  main  stream,  which  is  compionly  known  as  West  Branch,  to  distinguish  it  from  the 
smaller  East  or  Pepacton  Branch,  being  a  small  lake  almost  on  the  line  of  Schoharie  and 
Delaware  counties,  at  an  elevation  of  1,886  feet  above  tide.  From  this  lake  it  flows  south- 
westward  across  central  Delaware  County  to  Deposit,  where  it  receives  Oquaga  Creek,  a 
large  tributary  draining  eastern  Broome  County,  and  turns  abruptly  to  the  southeast,  form- 
ing the  boundary  line  between  New  York  and  Pennsylvania  until  Port  Jervis  Is  reached. 
Here  it  turns  again  to  the  southwest  and  flows  for  a  distance  of  about  40  miles  along  the 
base  of  the  Shawangimk  Range  until  it  passes  through  the  water  gap,  from  which  point  it 
flows  irivgularly  southward  to  Trenton.  Below  Trenton  the  course  is  in  general  southwest- 
ward  to  Delaware  Bay.  South  of  Port  Jervis  it  foniLs  the  dividing  line  between  Pennsylva- 
nia and  New  Jersey,  and  for  a  few  miles  between  Delaware  and  New  Jersey. 
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East  Branch  rises  at  Grand  Gorge  in  northeastern  Delaware  county,  and  flows  parallel  to 
West  Branch  across  southern  Delaware  County,  uniting  wi.h  the  latter  stream  at  Hancock. 

The  to  al  length  of  the  river  from  the  mouth  to  the  head  of  West  Branch  is  about  410 
miles;  its  drainage  area,  measured  at  Philadelphia  and  including  Schuylkill  River  is  10,100 
square  miles,  of  which  about  2,580  square  miles  lie  in  New  York,  5,720  in  Pennsylvania,  and 
1,800  in  New  Jersey.  The  river  is  tidal  to  Trenton,  which  lies  also  at  the  head  of  navi- 
gation. 

The  upper  drainage  area  is  relatively  long  and  narrow,  with  numerous  short,  lateral  trib- 
utaries. From  its  head  streams  in  New  York  it  flows  in  a  tortuous  course  through  a  deep, 
narrow  trough  in  an  elevated  table  land,  the  mean  level  of  the  plateau  remaining  nearly  con- 
stant, the  valley  growing  progressively  deeper,  and  the  river  hills  becoming  higher  and 
steeper.  On  leaving  the  plateau  in  Wayne  and  Pike  counties.  Pa.,  the  river  emerges  into  a 
broad,  open  valley,  bordered  on  the  west  by  fertile  cultivated  flats,  behind  which  rise  numer- 
ous rolling  hills,  and  on  the  east  by  the  forest-covered  flanks  of  the  Kittatinny  Mountains. 
Passing  through  the  mountains  by  means  of  the  celebrated  water  gap,  it  descends  obliquely 
southward  across  the  entire  Appalachian  Valley  to  the  point  where  it  enters  the  South  Moun- 
tains below  East^n.  The  topography  of  this  portion  of  its  course  is  marked  by  no  striking 
features,  the  surface  of  the  country  being  elevated  only  100  or  200  feet  above  the  stream. 
Between  Easton  and  Trenton  the  river  is  bordered  by  an  alternation  of  hills  and  narrow 
intervening  valleys,  while  below  Trenton  it  becomes  a  wide,  tidal  stream  flowing  between 
shores  which  are  in  many  places  only  low  banks  of  sand  or  gravel  and  in  others  broad, 
slimy  marshes  covered  with  reeds  and  grass. 

The  fall  of  the  river  is  rapid;  the  bed  is  principally  gravel,  sand,  and  bowlders,  and  at 
many  places  rock,  and  the  banks  are  generally  high.  The  flow  is  extremely  variable,  and 
would  no  doubt  be  much  more  so  were  it  not  for  the  great  number  of  lakes  which  are  trib- 
utary to  the  stream  from  northern  Pennsylvania  and  New  Jersey  as  well  as  from  New  York. 
The  influence  of  these  lakes  in  moderating  floods  must  be  considerable. 

The  Delaware  receives  a  number  of  impprtant  tributaries,  among  which  may  be  mentioned 
Mongaup  and  Neversink  rivers  and  Callicoon  creek  from  New  York;  Lackawaxen,  Lehigh, 
and  Schuylkill  rivers  and  numerous  creeks  from  Pennsylvania,  and  Rancocas  Creek,  Mus- 
conetcong  River,  and  Maurice  River  from  New  Jersey. 

Measurements  of  the  flow  of  Delaware  River  were  made  during  the  last  half  of  June,  1891, 
by  Prof.  Dwight  Porter  and  students  at  Delaware  Watergap,  Pa.  The  results  show  a  flow 
from  2,000  to  2,200  second-feet.  This  wa»  said  to  be  the  lowest  June  stage  for  five  years. 
Measurements  were  made  during  the  drought  of  1895  by  Prof.  L.  M.  Ilaupt  at  Point  Pleas- 
ant, Pa.,  near  the  intake  of  the  Delaware  and  Raritan  Canal  feeder.  The  discharge  above 
the  bridge  was  1,657  second-feet  and  below  the  bridge  1,328  second-feet.  The  discharge 
was  measured  by  E.  G.  Paul  June  4,  1899,  at  Martins  Creek,  Pa.,  7  miles  above  the  mouth 
of  Lehigh  River,  and  found  to  be  2,724  second-feet. 

Dyring  1905  the  following  gaging  stations  were  maintained  in  the  Delaware  River  basin 
by  the  United  States  Geological  Survey: 

Wefit  Branch  Delaware  River  at  Hancock,  N.  Y. 
East  Branch  Delaware  River  at  Hancock,  N.  Y. 
Delaware  River  at  Lambertvllle,  N.  J. 
Muaconotcong  River  near  Bloomsbury,  N.  J. 

In  addition  to  the  work  at  these  stations  measurements  have  been  made  for  several  years 
by  Mr.  John  E.  Codman,  hydrographer  of  the  water  depart^ment  of  the  city  of  Philadelphia, 
on  the  following  streams  in  the  vicinity  of  Philadelphia:  Perkiomen,  Tohickon,  Neshaminy, 
and  Wissahickon  creeks,  and  Schuylkill  River. 
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WEST  BRANCH  DELAWARE  RIVER  AT  HANCOCK,  N.  Y. 

This  station  was  established  October  15,  1902,  by  P.  M.  Churchill,  It  is  located  one-half 
mile  west  of  the  Erie  Railroad  station  at  Hancock,  N.  Y.,  and  about  1  mile  above  the  mouth 
of  East  Branch. 

The  channel  is  straight  for  400  feet  above  and  800  feet  below  the  bridge.  The  current  is 
swift.  Both  banks  are  high  and  rocky  and  are  not  subject  to  overflow.  The  bed  of  the 
stream  is  composed  of  earth  and  cobblestones. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  at  which  the 
gage  is  located.  The  bridge  has  a  single  span  of  235  feet.  The  initial  point  for  soundings 
is  the  top  of  the  face  of  the  left  abutment  on  the  downstream  side.  The  bridge  floor  is 
marked  at  intervals  of  5  feet  with  black  paint. 

The  original  wire  gage  was  attached  to  the  upstream  side  of  the  bridge.  It  was  replaced 
July  20,  1903,  by  a  standard  chain  gage.  The  location  and  the  gage  datum  were  not 
changed.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  30.44  feet. 
The  gage  is  read  twice  each  day  by  David  Pulver,  the  collector  of  tolls  at  the  bridge.  The 
bench  mark  is  a  circular  chisel  draft  on  the  upstream  comer  of  the  left  abutment.  lUi 
elevation  is  24.25  feet  above  gage  datum.  The  elevation  of  the  top  of  titi  pulley  is  30.54 
feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  state  engi- 
neer and  surveyor  of  New  York  prior  to  1905  and  in  the  following  Water-Supply  Papers  of 
of  the  United  States  Geological  Survey: 

Description:  82,  p.  128;  97,  p.  262;  125,  p.  96. 
Diacbarge:  82,  p.  128;  97,  p.  263;  125,  p.  96. 
Oage  heights:  82,  p.  129;  97,  p.  263;  125,  p.  97. 

Discharge  measurements  of  West  Branch,  Delaware  River  at  Hancock j  N.  F.,  in  1905. 


Date. 

Width. 

Area  of 
section. 

Sqwire 

1,130 
1,025 

937 
1,633 
1,689 

543 

Mean 
velocity. 

Gag© 
height. 

Feet. 
6.38 
5.92 
5.55 
8.05 
7.45 
3.90 

Dia- 
chaige. 

March  22 

March  23 

Beebeand  Swanoott 

do 

Feet. 
245 
245 
253 
300 
295 
222 

Feet  per 
second. 

4.80 

5.08 

4.29 

6.96 

5.42 

1.42 

Second- 
feet. 

5.525 

5,211 

4,022 

11,380 

9,165 

774 

March  24 

do 

March  25 

do .* 

March  26 

do 

August  18 

Ck)vert  and  Weeks 

DELAWARE    RIVER   DRAINAGE    BA8IN. 
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Daily  gage  hei^,  in  feet,  of  We^  Branch  Delaware  River  at  Hancock,  N.  Y.,  for  1906. 


Day. 

Jan. 

Feb. 

1 

4.65 

4.40 

2 

4.5 

4.20 

3 

4.35 
3.05 

4.00 

4 

4.00 

5 

3.65 
4.1 

4.04 

6 

4.00 

7 

695 

3.70 

8 

6.45 

3.53 

» 

52 

3.28 

10 

4.8 

a43 

11 

4.4 

3.38 

12 

4.6 

3.58 

13 

5.6 

3.88 

14 

4.6 

3.53 

15 

3.90 

3.43 

16 

3.84 

a52 

17 

a94 

4.0 

18 

3.80 

3.0 

1» 

4.00 

4.2 

20 

3.84 

4.0 

21 

3.50 

4.2 

22 

a54 

3.0 

23 

4.34 

4.0 

24 

3.54 

ao5 

25 

3.04 

4.06 

26 

4.84 

406 

27 

4.04 

4.0 

28           .       .       . 

.404 
4.74 
4.00 
4.50 

3.05 

ao      

30 

31 

Mar. 

Apr. 

3.65 

&85 

3.75 

&25 

3.85 

4.0 

3.7 

40 

XS 

405 

a  75 

5.1 

3.7 

5.05 

3.05 

5.0 

3.05 

47 

4.2 

40 

3.85 

&0 

3.05 

5.3 

3.85 

5l05 

3.8 

47 

3.8   ♦    4.55 

3.85 

45 

3.05 

435 

4.2 

42 

8.6 

415 

8.0 

406 

7.25 

43 

665 

435 

606 

415 

5.6    I 
7.22  I 
7.5    ' 
8.0 
7.55 
7.0 
60    , 
665 


40 

ao5 
ao5 

3.0 

ao 
a6 
a7 


May. 

a5 
a45 

15 

a5 

a35 

a45 

a65 

a6 

a3 

a35 

a3 

a4 

Z.5 
Z.S 

a55 

3.6 

a6 
a65 

3.4 

a45 

a35 

a4 

a35 

a3 

3.25 

a35 

3.5 

as 
a  15 

ai 


Juoe.    July.  I  Aug.     Sept.  i  Oct. 


I" 


ao 

2.05 

2.0 

2.05 

a  15 

4t 

40 

a85 

a85 

a6 

a  45 

a65 

a45 

a45 

a35 

a3 

a22 

ao5 

a35 

a35 

a25 ' 

41 
40 

a85 
a7  I 
ass 
a25  I 
a2  I 
ass 
a  25 


a  15 
ass 

43 

a65 

a4 

as 

as 

a4 

ass 

as 

as 

a  15 

ao 

ao5 

ao 

ao5 

ai 

ai 

ao 

a2 

ao5 

ao 

ai 

a  05 

ao6 

ao 

2.0 

ao 

2.0 
2.05 

as 


a6 

a7 

a28 

a  15 

a  15 

ao 

ai 

a4s 

a  15 

ai 

a2 

a  2 

ass 

ass ' 

a4 

405  > 
415 

as  I 
as  . 
a4  j 
ass  I 
as 
a  15 
a  15 
a  15 
ai 
ai 

2.08 

aos 
as 

428 


Nov. 


422 

as 

40 
465 
4  75 
435 
43 

aos 
aos 
a72 
a62 , 

448 
425  ! 

ao5 ' 
as 

as  I 
as  I 

^*  I 

40 
47 

as  I 

5.05  , 

47 

445 

425 

40 

ass 
a  7 

a6  I 
ass  I 


a4 

a4 

a32 

a  75 

a45 

ass 

a22 

a  2 

a  18 

a  18 

ai 

46 
452 
405 

as 
a  75 
a  65 
a6 
a7 

43 

425 

41 

ao6 

ao 

ao 

a  75 

a65 

a  7 

ass 

ass 

a45 


a6 
as 
a4 
a4 
a4 
a4s 

40 
40 

ao 

ao 

as 

a  75 

a7 

a6 

ass 

a52 

as 

a48 

a  4 

ass 

a25 

a  2 

as 

a2 

as 

a  15 

a  15 

2.08 
46 
618 


Dec. 


ao 

47 
7.2 
7.8 
615 

ass 
a  15 

485 

46 

44 

43 
42 
405 

ao 
aos 
a45 
aos 

4  75 
4  25 

aos 

42 

465 

425 

ao 
a  75 
a  75 
a  6 
a6 
ass 

405 

ass 


NoTS. — Ice  conditiona  February  1  to  March  IS,  approximately. 
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STREAM   MEASUREMENTS    IN   1905,   PART   II. 


Station  rating  table  for  West  Branch  Delaware  River  at  Hancock ^  N.  Y.^from  October  15, 1902, 

to  October  10, 1903. 


h^^t.     Discharge. 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 


^Second-feet 

I  •* 

I  40 

I  58 


120 
161 
208 
260 
317 
378 
443 
511 
582 
656 
733 


Oage 
height. 

Dischaige. 

i   he®it. 

Dlschaiige. 

heS^t. 
Feet. 

Diachaiigc 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secvnd-feet.] 

3.  CO 

814 

5.20 

3,246    1 

7.60 

9,880 

3.70 

900 

5.30 

3,465 

7.80 

10,520 

3.80 

992 

5.40 

3,690    1 

8.00 

11,200 

3.90 

1,091 

5.50 

3,920    1 

8.20 

11,880 

4.00 

1,198 

5.60 

4,155 

8.40 

12,560 

4.10 

1,315 

'        5.70 

4,395 

8.60 

13,240 

4.20 

1,443 

5.80 

4,640 

a80 

i3,9eo 

4.30 

1,583 

i        5.90 

4,890 

9.00 

14,680 

4.40 

1,734 

6.00 

5,150 

9.50 

16,560 

4.50 

1,895 

6.20 

5,690 

10.00 

18,620 

4.60 

2,065 

1        6.40 

6,250 

10.50 

20,520 

4.70 

2,244 

6.60 

6,820 

11.00 

22,600 

4.80 

2,431 

1        6.80 

7,400 

11.50 

24,780 

4.90 

2,625 

7.00 

8,000 

12.00 

27,000 

5.00 

2,826 

'        7.20 

8,600 

13.00 

31,600 

5.10 

3,033 

7.40 

9,240    ' 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  discbjiTxe 
measurements  made  during  1902-3.  It  is  fairly  well  defined  between  gage  heights  2.5  feet  and  6  feet.  The 
table  has  been  extended  beyond  these  limits. 

Station  rating  table  for  West  Branch  Ddaware  River  ai  Hancock,  N.  Y.,from  October  11, 1903, 

to  December  31 ,  1906. 


Gage 
height. 


I  Discharge. 


Feet.  Second-feel. 

2.70  I  50 

2.80  I  79 

2.90  ,  113 

3.00  !  152 

3. 10  196 

3.20  245 

3.30  300 

3.40  I  365 

3.50  440 


Ga( 
heig 


It. 


Feet. 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Discharge. 

'   he^t. 

Second-feet. 

1     Feet. 

523 

'       4.50 

614 

!        4.60 

714 

1        4.70 

822 

4.80 

939 

4.90 

1,066 

5.00 

1,204 

5.10 

1,352 

1        5.20 

1,511 

1        5.30 

i 

Discharge.il    °^^^ 


Discharge. 

Second^feet. 
3,610 
3,860 
4,110 
4,370 
4,630 
4,800 
5,150 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  discharge  meaa- 
urements  made  during  1904-5.  It  is  fairly  well  defined  between  gage  heights  3  leet  and  8  feet.  The  table 
has  been  extended  beyond  these  limits,  being  the  same  as  the  preoedmg  table  above  6  feet. 
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BwHmattd  tnorMy  discharge  of  WeM  Branch  Delaware  River  at  Hancock,  N.Y.,  for  1902-1905, 


Month. 


DiaohaiKB  in  aecood-feet. 


Maxi- 
mum. 


MlDi-    I 
mam. 


October  15-31. 

November 

December 

1903. 
March  16-31... 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1904. 
March  7-31.... 

April 

May 

June. 


8,090 

1,900 

12,  OS 

12,5a0 
2,726 
206 
3,421 
1,266 
9,368 
2,500 

33,740 
5.582 
7,460 

31,830 
6,791  , 
2,627  I 
1,528 


378 
184 
366 

1,341 

378 

37 

21 

92 

184 

109 

136 

187 

418 


Mean. 


1,812  ,| 

622  |, 

2,439  i| 

3,471 
1,170 

119 

782 

381 
1,100 

604 
3,492 
1,013 
2,431 


Month. 


Discharge  in  aecond-Ceet. 


Maxi- 
mum. 


Mini- 
mum. 


2,760 

10,803 

857 

2,066 

346 

1,013 

fl3 

420 

1904. 

July 

August 

8eptemlx«r 

October 

November 

December  1-0, 28^1 

1905. 

January 

March  19-31 

April 

May 

June 

July 

August 

8optemlx»r 

October 

November 

December 


1,680 
3,860 
2,670 
0,560 
1,680 
8,920 


7,860 

13,240 

4,760 

614 

1,204 

1,352 

1,322 

4,630 

1,859 

5,636 

10,620 


129 
440 
196 
332 
300 
300 


473 
4,110 
623 
196 
113 
113 
144 
482 
196 
144 
402 


Mean. 


410 
1,247 

761 
1,682 

660 
1,096 

1,899 

8,544 

1,894 

396 

464 

270 

397 

1,344 

652 

681 

2,026 


Note.— No  estimates  during  frozen  period. 

EAST  BRANCH  DELAAVAUB  RIVER  AT  HANCOCK,  N.  Y. 

lUs  station  was  established  October  14,  1902,  by  P.  M.  Churchill.     It  is  located  at  the 
highway  bridge  one-half  mile  southeast  of  the  Erie  Railroad  station  at  Hancock,  N.  Y., 
and  1  mile  above  the  junction  with  West  Branch  of  the  Delaware.    The  Erie  Railroad 
bridge  is  just  below  the  station. 

Hie  channel  is  straight  for  600  feet  above  and  300  feet  below  the  station.  The  current  is 
swift.  Both  banks  are  of  medium  height  and  are  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  rocks  and  gravel.  There  are  three  channels  at  low  water  and  five 
channels  at  high  water.  During  low  water  the  elevation  of  the  water  surface  at  the  station 
is  lower  than  the  water  surface  on  West  Branch  of  the  Delaware,  but  there  is  no  danger  of 
the  gage  heights  being  affected  by  backwater  from  West  Branch,  as  there  is  considerable 
faU  between  the  gaging  station  and  the  junction  of  the  branches. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  five-span  iron  high- 
way bridge  to  which  the  gage  is  attached.  The  bridge  has  a  total  span  of  425.5  feet  between 
abutments.    The  initial  point  for  soundings  is  the  face  of  the  right  abutment  at  the  top. 

A  standard  chain  gage  is  attached  to  the  lower  chord  of  the  second  span  from  the  left 
end  of  the  bridge  on  the  upstream  side.  It  was  installed  July  21,  1903,  to  replace  the  old 
wire  gage.  The  gage  datum  was  not  changed.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  32.43  feet.  The  gage  is  read  twice  each  day  by  D.  B.  Van  Etten. 
Tlie  bench  mark  is  a  circular  chisel  draft  on  the  top  of  the  left  abutment  on  the  downstream 
aide.  It  is  marked  ''  B.  M.''  Its  elevation  is  27.93  feet  above  gage  datum.  The  elevation 
of  the  top  of  the  gage  pully  is  32.40  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  annual  reports  of  the  State  engi- 
neer and  surveyor  of  New  Yoric  prior  to  1905,  and  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  82,  pp  120-iaO:  97,  p  264;  125,  p  98. 
Diflchaige:  82,  p  120;  97,  p  265;  125.  p  96. 
Oage  heights:  82,  p  130;  97,  p  205;  125,  p  09. 
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Disdiarge  measurements  of  East  Branch  Delaware  River  at  Hancock,  N.Y.^in  1906. 


Date. 


March  22... 
March  23... 
March  24... 
March  25... 
March  26... 
August  16 . 
August  18 . 


Hydrographer. 


Beebe  and  Swancott . 

do 

do 

do 

....do 

C.C.  Covert 

CJovert  and  Weeks . . . 


Width, 


Feet. 
351 
337 
336 
352 
352 
321 
318 


Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

feet. 

1,568 

4.38 

1,420 

4.62 

1,309 

3.85 

2,028 

6.04 

1,879 

5.57 

660 

1.26 

643 

1.23 

Gagi 
heigh 


Feet. 
6.18 
5.85 
5.42 
7.50 
7.00 
3.45 
3.40 


Dis- 
charge. 


Second- 
feei. 

6,863 

6,554 

5,046 

12,260 

10,470 

829 

791 


X>aiZy  qojge  height^  in  feet,  of  East  Branch  Deiaware  River  at  Hancock,  N.  Y.,for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11 
12 
13 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
20. 

ao. 

31. 


Jan. 


Feb. 


4.6 

4.5 

4.95 

4.35 

4.05 

4.22 

6.5 

7.0 

5.55  I 

5.1    ! 

4.7     I 

4.7     I 

5.7 

4.8 

4.2 

4.25 

4.3 

4.32 

4.22 

4.05 

3.98 

3.88 

3.52 

3.4 

3.82 

4.25 

4.7 

5.15  I 

5.1     I 

5.1     I 

4.95  I 


4.9 

4.8 

4.66 

4.65 

4.45 

4.55 

4.5 

4.58 

4.52 

4.6 

4.6 

4.55 

4.5 

4.5 

4.45 

4.5 

4.45 

4.5 

4.4 

4.4 

4.38 

4.4 

4.3 

4.32 

4.38 

4.4 

4.3 

4.3 


Mar. 


Apr. 


4.35 

4.2 

4.2 

4.2 

4.15 

4.15 

4.15 

4.25 

4.35 

4.6 

4.7 

4.65 

4.55 

4.45 

4.35 

4.35 

4.35 

4.3 

6.05 

8.0 

6.7     I 

6.25  I 

5.9 

5.4 

7.92 

7.35 

8.2 

8,06 

7.9 

8.4 

7.85 


6.85 

5.95 

5.4 

5.12 

5.18 

5.45 

5.45 

5.1 

4.85 

4.68 

4.7 

5.0 

4.8 

4.62 

4.52 

4.45 

4.32 

4.2 

4.08 

4.0 

4.2 

4.2 

4.05 

3.92 

3.9 

3.8 

3.8 

3.72 

3.66 

3.75 


May.  I  June, 


I 


3.62  I 

3.55  I 

3.5    I 

3.48  I 

3.4 

3.4 

3.5 

3.48 

3.35  I 

3.32  I 

3.28 

3.3 

3.38 

3.35 

3.32 

3.32 

3.32 

3.32 

3.35 

3.32 

3.25 

3.2 

3.2 

3.18 

3.12 

3.1 

3.1 

3.1 

3.05 

3.0 

3.0 


3.45 

2.95 

3.02 

2.98 

2.9 

3.25 

3.72 

3.52 

3.42 

3.28 

3.22 

3.2 

3.48 

3.42 

3.25 

3.12 

3.1 

3.0 

3.1 

3.1 

3.08 

3.15 

3.2 

3.08 

2.95 

2.9 

2.9 

2.9 

2.&'> 

2.8 


July. 

2.8 

3.0 

3.88 

3.48 

3.22 

3.1 

3.08 

3.02 

2.98 

2.9 

2.9 

2.88 

3.0 

3.0) 

3.15 

3.05 

2.92 

2.85 

2.8 

3.1 

3.05 

2.92 

2.88 

2.8 

2.95 

3.05 

2.92 

2.82 

2.8 

3.15 

3.55 


Aug.  I  Sept. 


3.52 

3.35 

3.15 

3.08 

3.0 

2.92 

2.9 

2.9 

2.88 

2.8 

2.8 

2.95 

3.2 

3.05 

3.05 

3.4 

3.65 

3.4 

3.2 

3.1 

3.05 

3.0 

2.95 

2.9 

2.9 

3.02 

2.92 

2.85 

2.82 

3.1 

4.5 


\ 


3.9 

3.58 

4.7 

5.0 

5.1 

4.55 

4.25 

4.05 

3.85 

3.72 

3.6 

4.6 

4.5 

4.1 

3.85 

3.7 

3.68 

3.65 

4.2 

4.05 

5.05 

4.52 

4.25 

4.05 

3.85 

3.75 

3.62 

3.58 

3.48 

3.4 


Oct. 


3.32 

3.28 

3.35 

3.45 

3.28 

3.2 

3.12 

3.1 

3.05 

3.02 

3.5 

4.48 

4.22 

3.85 

3.7 

3.6 

3.5 

3.48 

3.52 

4.0 

4.1 

4.08 

3.98 

3.9 

3.85 

3.75 

3,65 

3.55 

3.52 

3.48 

3.42 


Nov.  I  Dec. 


3.42  I 

3.4    , 

3.3    , 

3.32  I 

3.3    I 

3.35  I 

3.8    I 

3.7    , 

3.7    I 

3.6 

3.55 

3.52 

3.5 

3.48 

3.38 

3.38 

3.38 

3.32 

3,3 

3.28 

3.2 

3.2 

3.22 

3.12 

3.15 

3.15 

3.1 

3.1 

4.1 

6.65 


5.05 

4.8 

7.05 

8.8 

6.2 

5.3 

5.05 

4.75 

4.55 

4.35 

4.15 

4.08 

3.95 

3.82 

3.6 

3.55 

3.6 

3.5 

3.05 

3.5 

3.55 

4.35 

3.95 

3.82 

3.68 

3-6 

3.7 

3.62 

3.65 

3.ft2 

3,62 


Note.— River  frozen  entirely  across  February  1  to  March  18,  approximately.  There  was  a  I&iKe 
quantity  of  needle  Ice.  During  this  period  the  gage  was  read  to  water  surface  in  a  hole  cut  in  the  ice. 
The  following  comparative  readings  were  also  made: 
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Daily  gage  heigfU,  infeety  of  East  Branch  Delaware  River  at  Hancock,  N.  Y.^for  1906 — Con. 


Date. 


February  4. 
February  11 
February  18 
February  26 

March  4 

March  11... 
March  18. . . 


Water 

Top  of 

surface. 

IM. 

Feet. 

Feet. 

4.7 

4.86 

4,6 

4.4 

4.5 

4.4 

44 

4.3 

4.2 

4.0 

4.7 

4.6    , 

4.3 

4.4 

Thick- 
ness of 
ioe. 


Feet. 
0.9 
1.0 
1.1 
1.0 
1.2 
1.3 
1.3 


Staiion  rating  table  for  East  Branch  Delaware  River  at  HancodCf  N.  Y.,  from  October  i-4, 1902, 

to  October  10. 1903. 


Gage 
height. 

1 
Dischaige. 

Ga^ 
height. 

1 
Discharge. 

i 

Gage 
height. 

>  Dlwhaige. ' 

Gage 
height. 

1 

1  Dischaxge. 

Feel. 

Second^eet. 

Feet. 

Second-feet. 

Feet. 

ISeamd-feet. 

Feet. 

^Seamd-feet. 

2.60 

190 

4.30 

2,265 

6.20 

7,330 

9.80 

1       22,880 

2.60 

230 

4.40 

2,463 

6.40 

8,020 

1    laoo 

23,960 

2.70 

280 

4.50 

2,650 

1        6.60 

'          8,730 

10.50 

26,700 

2.80 

340 

4.60 

2,8S7 

6.80 

9,460 

11.00 

29,520 

2.90 

410 

1        4.70 

3,(^6 

7.00 

10,210 

11.50 

32,440 

3.00 

490 

4.80 

\       3iao4 

7.20 

10,980 

12.00 

35,460 

3.10 

580 

4.90 

,          3,544 

7.40 

11,760 

12.50 

38,600 

3.20 

679 

5.00 

3,796 

7.60 

12,560 

13.00 

41,880 

3.30 

787 

1        5l10 

4,065 

7.80 

13,360 

13.  .50 

46,280 

3.40 

903 

5.20 

4,320 

8.00 

14,200 

14.00 

48,780 

3w50 

1,027 

630 

4,590 

a.  20 

1        16,040 

14.50 

1        52,400 

3.60 

l,lfi« 

5.40 

4,865 

8.40 

15,920 

16.00 

1        56,120 

3.70 

1,298 

5.50 

5,150 

8.60 

1        16,820 

15.50 

1        59,960 

3.80 

1,443 

5.60 

5,440 

8.80 

17,760 

16.00 

63,900 

3.90 

1.594 

&70 

5,735 

9.00 

18,740 

16.50 

67,960 

4.00 

1,761 

&80 

6,036 

9.20 

19,740 

17.00 

72,140 

4.10 

1,916 

6.90 

6,345 

9.40 

20,780 

17.60 

76,440 

4.20 

2,086 

6.00 

;          6,665 

9.60 

21,820 

j 

The  above  table  is  applicable  only  lor  open-<;haimeI  conditions.  It  is  based  upon  nine  discharge 
Tneasuremc^nts  made  dunng  1902-3.  It  is  fairly  well  defined  between  gage  heights  2.7  feet  and  6  feet. 
The  table  has  been  extended  beyond  these  limits. 

Staiion  rating  tahlefor  East  Branch  Delaware  River  at  Hancock  N.  Y.y  from  October  11, 1903, 

to  December  31, 1906. 


Gage 
heiSt. 

Feet. 

Discharge. 
Second-feet. 

hel^t. 
Feet. 

Discharge. 

hei^t. 
Feet. 

Di8chaige. 

!   hei^. 

Feet. 
5.50 

DiRchaige. 

Secorid-feet. 

Second-feet. 

Second-feet. 

2.50 

120 

3.60 

924 

4.50 

2,752 

6,285 

2L60 

161 

3.60 

1,054 

4.60 

2,984 

5.60 

5,566 

2.70 

196 

3.70 

1,196 

4.70 

3,222 

5.70 

6,850 

2.80 

252 

3.80 

1,351 

4.80 

3,464 

5.80 

6,140 

'        2.90 

322 

3.90 

1,619 

4.90 

3,710 

6.90 

6,436 

3.00 

402 

4.00 

1,700 

5.00 

3.960 

6.00 

6,736 

a  10 

492 

4.10 

1,892 

5.10 

4,215 

6.20 

7,366 

3.20 

689 

4.20 

2,094 

5.20 

4,475 

6.40 

8,025 

aao 

693 

4.30 

2,306 

5.30 

4,740 

6.60 

8,730 

3.40 

804 

4.40 

2,526 

6.40 

5,010 

The  above  table  is  applicable  only  for  open- channel  conditions.  It  is  based  upon  nine  discharge 
meaaorements  made  during  1904-5.  It  is  well  defined  between  gage  heights  3  feet  and  7.6  feet.  Above 
gage  height  0.6  feet  the  table  is  the  same  as  the  preceding  one. 
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EsHmated  monthly  discharge  of  East  Branch  Delaware  River  at  Hancock j  N.  Y.,for  1902, 


Month. 


October  16-31 
November... 
Deoeniber 


Minimum,  j    Mean. 

10,400 
3,424 
23,960 

903  1         2,g21 
679  1          1,270 
903            5,003 

Estimated  monthly  discharge  of  East  Branch  Delaunre  River  at  Hancock ^  N.Y.,  for  1903. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean, 


March  1&-31. 

April 

May 

June 

July 

August 

September. . 

October 

JJovember.. 
December... 


20,210 

6,601 

679 

10,670 

4,065 
10,750 

3,520 
50,510 

9,571 
12,440 


I 


2,733 
744 
270 

198  I 
403  ' 
490  I 
368  I 
334  i 
782  I 
1,320 


6,010 
2,434 

416 
2.252 

909 
1,817 

062 
5,724 
2,205 
2,914 


No  estimate  for  frozen  period. 
Estimated  monthly  discharge  of  East  Branch  Delaware  River  at  Hancock,  N.Y.yfor  1904' 


No  estimate  for  f roson  period. 
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Estimated  monthly  discharge  of  EcLsi  Branch  Delatoare  River  at  HancodCf  N,  Y.,  for  1906. 

Discharge  in  aecond-feet. 
Month. 


ranoary 

J£aich  19-31. 

April 

May 

June 

Jaly 


August 

September. , 

October 

NoTember. . 
December.. 


10,210 
15,920 
9,645 
1,082 
1,227 
1,485 
2,752 
4,215 
2,707 
8,910 
17,760 


mum. 

Mean. 

804 

3,261 

5,010 

11,330 

1,125 

3,123 

402 

608 

252 

555 

252 

455 

252 

548 

804 

1,946 

420 

1,112 

492 

1,068 

924 

2,837 

No  estimate  for  froxen  period. 

DELAWARE  RIVER  AT  LAMBERTVTLLE,  X.  J. 

Hiis  station  was  established  July  22,  1897,  by  Arthur  P.  Davis.  It  is  located  at  the  toll 
bridge  at  Lambertville,  N.  J. 

The  channel  is  straight  above  and  below  the  station.  The  bed  of  the  stream  is  of  gravel 
and  sand  and  does  not  change.  A  dam  located  about  a  mile  below  the  station  may  change 
slowly  and  thus  in  time  affect  the  stage  of  water  at  the  station. 

Dischai^  measurements  are  made  from  the  lower  side  of  the  bridge  to  which  the  gage 
is  attached.    The  initial  point  for  soundings  is  on  the  left  bank. 

The  original  gage  was  a  standard  chain  gage  attached  to  the  covered  toll  bridge.  The 
datum  of  this  gage  was  2.00  feet  below  that  of  the  United  States  Weather  Bureau  gage 
painted  on  the  first  bridge  pier,  and  was  referred  to  a  copper  bolt  set  in  the  sill  of  the 
extreme  south  door  on  the  east  side  of  the  station  of  the  Pennsylvania  Railroad ;  elevation, 
27J8Q  feet.  This  bench  mark  is  No.  9  of  the  Pennsylvania  Railroad  and  has  an  elevation 
of  72.69  feet  above  sea  level.  The  bridge  to  which  the  original  gage  was  attached  was 
carried  away  in  the  flood  of  October  10-11,  1903,  and  from  that  date  until  July  22,  1904, 
gage  heights  were  read  from  a  temporary  gage  on  one  of  the  piers.  On  the  latter  date  a 
standard  chain  gage  was  attached  to  the  new  steel  bridge  which  occupies  the  site  of  the 
old  wooden  bridge  and  set  to  the  same  datum  as  the  original  chain  gage;  length  of  chain, 
30.46  feet.  The  gage  is  read  twice  daily  by  Charles  H.  Naylor,  collector  of  tolls.  At  the 
time  the  new  gage  was  installed  a  second  bench  mark  was  established  on  the  top  of  the 
bolt  in  the  fifth  course  below  .the  roping  on  the  upstream  face  of  the  left  abutment ;  ele- 
vation, 14.82  feet. 

Information  in  n^rd  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  20,  iv,  pp  84-85;  W8  15,  p  7;  27.  p  9;  35,  pp  n2-r>3;  47.  p  80;  r>5,  p  214;  82,  p  133;  97, 
pp  249-250;  125,  pp  99-100. 

Diadharge:  WS  15,  p  7;  27,  p  23;  35,  p  63;  47,  p  80;  65,  p  214;  82,  p  134;  97,  p  250;  125,  p  100. 

DiKhai^,  monthly:  Ann  20.  Iv,  p  A5;  21,  Iv,  p  77;  22,  iv.  p  112:  W8  75,  p  27;  82,  p  13.5. 

Diachaige,  yearly:  Ann  20,  iv,  p  48. 

Gage  heights:  WS  15,  p  7;  27,  p  16;  35,  p  63;  47,  p  80;  65,  p  214;  82,  p  134;  97,  p  261;  125,  p  lOa 

Hydrographs:  Ann  20.  iv^p  86;  21,  iv,  p  77;  22,  iv  p  113;  WB  75,  p  28. 

Rating  tables:  WS  27,  p  24;  39,  p  442. 
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Diackarge  measurement  ofDdaware  River  at  LamhertviUe,  N.  J.,  in  1906. 


Date. 


Hydrographer. 


.  Width. 


Area  of 
section. 


I   Sqiuire 
Feet.        feel. 


June  17 R.  H.  Bolster. 


811 


3,615 


Mean 
velocity. 

Gaffe 
height. 

Feet  per 
second. 

Feet. 

0.94 

2.«0 

Dis- 
charge. 

Second- 
feet. 

03. 386 


«  Total  discharge  of  rivor  plus  canal,  3,844  second-feet. 
Daily  gage  height,  in  feet,  of  Delaware  River  at  LamhertviUe,  N.  J.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

8.7 

7.8 

6.95 

6.25 

6.2 

6.4 

&5.5 

6.55 

6.05 

5.8 

5.55 

5.55 

5.45 

5.4 

5.25 

4.95 

4.75 

4.75 

4.6 

4.5 

4.  45 

4.5 

4.55 

4.&5 

4.5 

4.05 

4.05 

4.0 

195 

18 

May. 

175 

17 

165 

155 

15 

14 

135 

14 

145 

14 

13 

12 

115 

12 

14 

14 

125 

14 

125 

12 

115 

11 

105 

2.9 

2.9 

2.8 

2.7 

2.8 

2.7 

2.65 

2.7 

June. 

2.7 

2.7 

2.6 

2.5 

2.5 

2.45 

2.5 

2.5 

11 

13 

12 

105 

2.&) 

2.9 

116 

11 

2.95 

2.8 

2.6 

2.56 

2.5 

2.7 

2.85 

11 

12 

12 

2.85 

2.6 

2.45 

2.4 

July. 



2.3 

2.35 

2.35 

2.6 

3.1 

135 

10 

2.85 

2.8 

2.55 

2.6 

2.6 

105 

11 

135 

14 

11 

11 

105 

2.85 

10 

2.8 

11 

12 

12 

10 

2.8 

2.15 

2.85 

145 

125 

Aug. 

115 

155 

165 

175 

165 

165 

13 

135 

115 

11 

2.95 

135 

17 

16 

4  1 

5.5 

4.85 

4.5 

4.4 

4.25 

196 

18 

155 

14 

15 

4.45 

4.25 

19 

165 

145 

13 

Sept. 

125 

16 

4.6 

5.4 

7.6 

(.7 

5.85 

5.3 

6.0 

4.75 

4.65 

5.95 

7.37 

a7 
5.95 

6.45 

6.15 

5.05 

5.1 

5.05 

6.3 

5.35 

5.5 

5.1 

4.85 

4.65 

4.5 

4.35 

4.2o 

4.15 

Oct. 

4.1 

4.05 

195 

19 

185 

18 

175 

175 

16 

155 

145 

4.6 

5.45 

6.5 

5.15 

4.8 

4.65 

4.45 

4. 35 

5.03 

5.4 

5.5 

5.25 

6.05 

4.9 

4.8 

4.7 

4.6 

4.5 

4.45 

4.35 

Nov. 

Dec. 

1 

5.15 

5.1 

5.0 

(*) 

4.25 

42 

4.2 

4.16 

4.1 

4.1 

4.05 

4.2 

4.3 

4.35 

4.3 

4.25 

4.2 

*.! 

4.1 

4.05 

195 

19 

4.0 

195 

18 

18 

165 

165 

165 

165 

17 

165 

4.85 

5.5 



6.9 

2.. 

6.1 

3 

6.85 

4 

&83 

5 

9.3 

6.. 

(0 

7.56 

7 

8.25 
10.82 
9.75 
8.05 
7.05 
6.55 

6.7 

8 



6.15 

9 

5.85 

10 

d4.9 
4.9 
5.0 
4.55 
4.7 
4.55 
4.65 
4.8 

5.56 

11 

6.45 

12 

5.2 

13..   . 

6.4    1-       - 

6.1 

14 

6.1 

6.0 

5.2 

4.85 

4.9 

4.7 

4.75 

4,75 

4.65 

i.lb 

4.96 

15 

4.75 

16 

4.56 

17 

4.6 

18 

1.  .,.2.. 

4.6 

19 

&52 
10.12 
11.09 
10.95 
10  0 

Q  l.'i 

4.0 

20.. 

4.3 

21 

5.1 

22 

5.7 

23 

5.75 

24.. 

4.1.,  i 

6.7 

25 

1     

^' ; »-^ 

(h\            1  11.22 

5.4 

26. 

5.05 

27 

^  ^   1 

11.58 
11.87 
10.7 
9.8 
9.35 

5.0 

28 

' 

4.8 

29 

4.8 

30. 

5l15 

31 

1 

5.15 

; 

a  River  frozen  entirely  across, 
b  River  frozen  at  gage. 


c  Channel  open  between  first  and  second  piers. 
d  Ice  almost  gone. 


MUSCONETCONG  RTVER  NEAR  BLOOMSBURY,  N.  J. 

This  station  was  established  July  4,  1903,  by  E.  P.  Roundey.  It  is  located  at  the  first 
highway  bridge  over  Musconetcong  River  above  the  village  of  Bloomsbury,  N.  J. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  tlie  station.  Both  banks 
are  low  and  liable  to  overflow.  At  high  stages  part  of  the  water  flows  around  the  bridge. 
The  bed  of  the  stream  is  composed  of  gravel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  twoHspan  highway 
bridge,  to  which  the  gage  i.s  attached.  The  initial  point  for  soundings  is  the  end  of  the 
hand  rail  on  the  right  bank. 
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The  original  gage  is  a  vertical  cypress  board  spiked  to  the  right  abutment  near  the 
downstream  end.  A  standard  chain  gage  was  installed  at  this  station  April  12, 1904,  hav- 
ing the  same  datum  as  the  staff  gage;  length  of  chain,  12.48  feet.  Gage  readings  are  taken 
twice  each  day  by  Michael  Kieffer.  The  bench  mark  is  a  square  chiseled  on  the  top  of  the 
right  abutment  at  its  downstream  end.     Its  elevation  is  9.63  feet  above  the  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers  of 
the  United  States  Qei^ogical  Survey: 

Deacaniptlon:  97,  p  254;  125,  pp  102-103. 
Blocharge:  97,  p  254;  125,  p  103. 
Gage  belghU:  97,  p  254;  125,  p  103. 

Discharge  measuremerUs  of  Muaconeicong  River  near  Bloomabury,  N.  J.,  in  1906. 


Date. 


Ilydrographer. 


Mardi  18 '  F.  H.  TiUinghaBt 

Juiie21 R.  M.  PaclEaTd 

July  10. Qrover  and  Blggi 


Daily  gage  height^  in  feet,  of  Muwonetcong  River  near  Bloomsbury,  N,  J.jfor  1906. 


Day. 


1., 
2.. 
3.. 
4.. 

5.. 

6.. 

7., 

8.. 

9.. 
10.. 
11.. 
12.. 
13. 
14. 
15. 
16. 
17. 
18. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
28.. 
27.. 
28.. 
29.. 
3D.. 
31.. 


Jan. 


1.42 

1.45 

1.48 

1.2 

1..42 

1.38 

4.85 

3.U2 

2.72 

2.4* 

2.15 

2.36 

2.25 

2.0 

1.8 

1.75 

1.85 

1.75 

1.78 

1.82 

1.8 

1.8 

1.78 

1.7 

1.32 

4.3 

4.4 

3.12 

2.48 

2.18 

2.02 


Feb. 

Mar. 
1.45 

2.28 

1.95 

1.82 

1.35 

2.25 

1.72 

1.32 

2.12 

1.72 

1.3 

2.1 

1.68 

1.32 

2.28 

1.65 

1.35 

2.42 

1.62 

1.22 

2L35 

1.66 

1.32 

2.32 

1.65 

1.6 

2.25 

1.62 

2.12 

2.22 

1.62 

Z15 

2.22 

1.55 

1.88 

2.18 

1.8 

1.82 

2.02 

1.68 

1.8 

1.9 

1,72 

1.8 

1.92 

1.6 

1.9 

1.88 

1.65 

2.08 

1.98 

1.58 

2.5 

1.98 

1.6 

a48 

1.92 

1.5 

3.32 

1.85 

1.52 

3.92 

1.85 

1.55 

3.68 

1.75 

1.52 

3w22 

1.68 

1.62 

2.92 

1.7 

1.6 

a32 

1.58 

1.48 

a65 

1.48 

1.48 

3.65 

1.48 

1.45 

3.6 

1.48 

2.92 

1.4 

2.6 

1.35 

2.45 

May.    June. :  July.     Aug.  |  Sept.     Oct. 


1.5 
1.42 
1.28 
1.25 


1.25 

1.2 

1.32 

1.32 

1.22 

1.18 

1.25 

1.25 

1.25 

1.25 

1.3 

1.3 

1.25 

1.25 

1.2 

1.2 

1.12 

1.18 

1.18 

1.12 

1.1 

1.12 

1.15 

1.1 

1.12 

1.1 

1.1 


1.15 

1.18 

1.18 

1.1 

1.12 

1.08 

1.1 

1.15 

1.08  I 

1.12 

1.08  ' 

1.12 

1.2    , 

1.15  I 

1.12  I 

1.12 

1.12 

1.05  ; 

1.1 

1.1 

1.08 

1.12 

1.12 

1.08 

1.08 

1.12 

1.08 

1.0 

1.08 

1.05 


I 


1.0 

1.0 

1.15 

1.15 

1.1 

1.1, 

1.0 

1.02 

1.0 

1.02 

1.02 

1.0 

1.05 

1.02 
.98 
.98 

1.02 

1.02 
.98 
.92 
.98 
.9 
.92 

l.a5 

1.0 
.95 
.95 
.95 
.95 
.96 

1.05 


1.2 

1.12 

1.05 
.98 
.95 
.95 

1.0 
.98 
.98 
.96 

1.0 


.98 
1.02 
1.3 
1.12 
1.08 
1.05 
.98 
.95 
.98 
.92 
.95 
1.38 
1.22 
1.12 
1.05 
1.02 
1.02 
1.0 


0.98 
1.0 
1.32 
2.05 
1.6 
1.38 
1.28 
1.18 
1.05 
1.05 
1.15 
1.85 
1.58 
1.32 
1.25 
1.18 
1.12 
1.25 
1.28 
1.35 
1.28 
1.15 
1.15 
1.12 
1.08 
1.1 
1.02 
1.13 
1.02 
.98 


Oct. 

Nov. 

Dec. 

1.0 

1.05 

1.55 

1.08 

1.08 

1.4 

.92 

1.1 

1.82 

.98 

1.12 

1.85 

1.05 

1.02 

1.82 

1.05 

1.1 

1.88 

l.«2 

1.12 

1.58 

.95 

1.08 

1.48 

1.1 

1.1 

1.42 

1.05 

1.08 

1.46 

1.1 

1.05 

1.38 

1.4 

1.0 

1.35 

1.25 

1.12 

1.32 

1.12 

1.12 

1.26 

1.1 

.92 

1.1 

1.12 

.95 

1.1 

1.08 

1.12 

1.2 

1.0 

1.08 

1.16 

1.05 

1.02 

1.12 

1.52 

1.12 

1.12 

1.42 

1.1 

1.82 

1.3 

1.05 

1.7 

1.28 

1.18 

1.58 

1.12 

1.08  I 
1.05  , 
1.1  I 
1.12  , 

1.9  I 
1.75 


1.5 

1.4 

1.35 

1.32 

1.28 

1.52 

1.52 

1.46 


Note.— There  wa«  no  Ice  at  this  station  except  around  the  middle  pier  and  a  narrow  strip  near  one 
bank  during  February. 
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Station  rating  table  for  Muaconetcong  River  near  Bloonuhury,  N.  J.,  from  Jvly  4,  190S,  to 

December  31, 1906. 


Oaee 
height. 

Dischaige. 
Secondrfeet. 

Gage 
height. 

Discharge. 

Gage 
,  height. 

,     Feel. 

Dlschaxgo. 

1     Gage 
hei^t. 

Dischaige. 

Feel, 

i     FeeU     Second-feet. 

Second-feet. 

Feet. 

Second-feet. 

0.90 

56 

1        1.50    '             190 

2.10 

388 

2.70 

618 

1.00 

09 

1.60    :             220 

,        2.20 

424 

2.80 

658 

1.10 

86 

1.70    1             251 

2.30 

461 

2.90 

098 

1.20 

107 

1.80 

283 

,        2.40 

499 

3.00 

739 

•     1.30 

132 

1.90 

317 

1        2.50 

538 

1.40 

160 

2.00 

352 

1        2.60 

578 

The  above  table  la  applicable  only  for  open-chltnnel  conditions.  It  it  based  on  eight  discharge  meas- 
urpments  made  during  1903-1905  between  gage  heights  1  foot  and  2.9  feet.  It  is  well  defined  oetween 
these  heights.    Above  gage  height  3  feet  the  rating  curve  is  a  rough  approximation. 

Estimated  monthly  discharge  cf  Musconetcong  River  near  Bloomshury,  N.  J.,  for  190S-1905. 

[Drainage  area,  146  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum. 


1903. 

July  4-31 

August 

September ; 

October ' 

November 

December. 

I 
1904. 

J  anuary 

February 

March  1-7 

Aprlll2-30 

May 

June 

July 

August 

September 

October ' 

November 

December. ' 

I 

Ida*). 

January , 

February ' 

March ! 

April I 

May I 

June I 

July ' 

A  ugust 

September I 

October .' 

November 

December. j 

r 
The  year. ' 


558 

706 
317 
2,780 
350 
903 

1,408 

1,877 

1,498 

345 

205 

154 

199 

317 

1,183 

558 

205 


1,542 
334 

1,12G 
507 
190 
107 
96 
154 
370 
196 
317 
310 


184 
190 
146 
132 
166 
190 

154 
146 
267 
127 
92 
60 
66 
66 
56 
83 
96 
96 

107 
175 
112 
146 
86 
09 
57 
53 
66 
69 
59 
86 


Mean. 


1,542  I 


53 


280 
292 
192 

220 
330 

335 

329 

503 

197 

142 

105 
93.8 
97.9 

176 

156 

140 

135 

454 

227 

507 

336 

113 
88.1 
71.2 
77.4 

124 
96.2 
96.6 

177 


Run-off. 


^?m;S^*-  Depth  in 


L93 
2.00 
1.31 
4.10 
L51 
2.26 

2.29 
2.25 
3u44 
1.35 
.973 
.719 
.642 
.671 
L21 
L07 


3.11 

1.55 

3.47 

2.30 
.774 
.003 

.530 

.849  I 

.650  I 

.662  I 

1.21  , 


2.00 
2.31 
1.46 
4.73 
1.68 
2.61 

2L64 
2.43 
.805 
.064 
1.12 
.80S 
.740 
.774 
1.35 
1.23 
1.07 
1.07 

a58 
1.61 
4.00 
2.57 
.802 
.673 
.563 
.611 
.017 
.700 
.730 
1.40 


197 


18.34 


Note.— No  correction  made  in  estimates  for  the  ice  poriod.    No  gage-height  record  March  8  to  April 
11,  1904. 
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TOHICKON  CREEK  AT  POINT  PLEASANT,  PA. 

Tohickon  Oedc  drains  an  area  of  102  square  miles  in  Bucks  County,  north  of  Philadelphia. 
It  flows  in  an  easterly  course,  entering  Delaware  River  about  8  miles  above  Lambert ville, 
N.  J.  Rudolph  Hering,  in  the  report  of  the  Philadelphia  water  department  for  1885,  page 
350,  gives  a  classification  of  the  drainage  area  of  Tohickon  Creek,  from  which  it  appears 
that  76  square  miles  are  cultivated  and  improved  and  26  square  miles  untillable  and  wooded. 

Measurements  of  the  dischaige  of  the  creek  are  made  near  its  mouth  at  Point  Pleasant. 
Rain  gages  are  located  within  the  basin  at  Quakertown,  also  at  a  point  about  3  miles  north  of 
Bedminster,  and  near  Point  Pleasant. 

Tables  oi  daily  discharge  in  second-feet,  for  the  years  1883  to  1899,  inclusive,  are  published 
in  Water-Supply  Paper  No.  47,  p.  81.  Daily  records  of  gage  height  were  not  kept  during 
1900.  Tlie  following  dischaige  record  for  1905  was  furnished  by  John  E.  Codman,  hydrog- 
rapher  of  the  water  department  of  Philadelphia. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  ( Ann  =  Annual  Report;  W  S= Water-Supply  Paper) : 

Deacription:  WS  35,  p  64;  47,  p  81;  65,  p  215;  82,  p  138;  97,  pp  251-252;  125,  p  104. 
Diachaige:  WS  65,  p  215. 

Diacharge,  dailyt^WS  35,  p  64;  47,  pp  81-89;  65,  p  215;  82,  p  139;  07,  p  252;  125,  p  104. 
Diadiarge,  monthly:  Ann  20,  iv,  pp  06-102;  21.  iv,  p  83;  22,  iv,  pp  113-116;  WB  75,  p  28;  82,  p  130;  125» 
pl05. 
Discbaxge,  yearly:  Ann  20,  iv,  p  48. 
HydrogmphB:  Ann  20,  iv,  p  103;  21,  iv,  pp  84,  85. 

DaUy  ducharge,  in  secondrfeelf  of  Tohickon  Creek  at  Point  Pleasant ^  Pa.,  for  1906, 


Day. 

Jan. 

Feb. 

2£ar. 

Apr. 

May. 

June. 

July. 

Aug. 

6 

4 

5 

5 

6 

5 

4 

17 

31 

34 

28 

19 

11 

14 

1,237 

3,353 

376 

109 

52 

34 

28 

24 

18 

15 

623 

742 

176 

72 

41 

30 

26 

'  Sept. 

Oct. 

Nov. 

34 
34 
23 
21 
25 
26 
24 
23 
23 
24 

;: 

21 
15 
19 
15 
16 
17 
14 
9 
16 
14 
12 
11 
14 
13 
8 
16 
2,167 
1,206 

Dec. 

1 

79 
120 
154 
154 
186 
278 
4,174 
052 
255 
103 
110 
308 
485 
230 
145 
111 
80 
87 
87 
76 
64 
61 
58 
58 
58 
58 
58 
58 
72 
87 
72 

58 
58 
58 
72 
70 

« 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
T2 
70 
64 
58 
58 
58 
58 
58 
58 

53 

43 

36 

30 

35 

32 

33 

126 

605 

1,568 

034 

841 

721 

676 

636 

767 

006 

1,776 

2,657 

1,611 

2,302 

1,271 

662 

482 

1,180 

611 

434 

511 

132 

104 

87 

73 
61 
54 

51 
317 
764 
307 
122 
84 
83 
129 
IflO 
138 
91 
75 
68 
57 
50 
46 
40 
42 
48 
44 
35 
32 
36 
43 
40 
35 
30 

26 
26 
23 
23 
23 
23 
20 
17 
15 
14 
14 

n 

15 
15 
20 
11 
10 
25 
26 
18 
17 
18 
10 
10 
8 
8 
7 
5 
6 
10 

8 

7 

* 
7 
6 
12 
0 
8 
12 
11 
5 
3 

' 
11 

10 

0 

0 

6 

5 
5 
5 
14 
21 
12 
12 
13 
7 
7 
5 



5 
0 
7 
0 
8 
5 
3 
5 
3 
2 
2 
6 
3 
4 
5 
5 
3 
2 
3 
3 
2 
2 
11 
3 
2 
3 
6 
4 
5 
36 
14 

27 

18 

224 

911 

606 

152 

68 

44 

39 

28 

46 

1,129 

423 

120 

60 

45 

26 

93 

229 

181 

392 

166 

72 

46 

39 

34 

28 

21 

21 

20 

16 
21 
26 
32 
35 
29 
23 
15 
16 
21 

1. 

158 
128 
51 
31 
29 
24 
21 
20 
817 
573 
162 
82 
56 
51 
53 

:: 

39 
36 
32 

313 

2 

223 

3 

869 

4 

820 

& 

224 

6 

112 

7 

84 

8 

73 

9 

67 

10 

92 

11 

12 

13 

104 
76 
50 

14 

50 

15 

48 

16 

43 

17 

30 

18 

30 

19 

32 

» 

24 

21 

1,061 

22 

23 

24 

25 

36... 

652 
318 
226 
08 
82 

27 

60 

28 

29 

64 
310 

30 

374 

31 

137 
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Estimated  monthly  discharge  ofTohiekon  Creek  at  Paint  Pleasant^  Pa.,  for  1906. 
[Drainage  area,  102  square  mlleB.J 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 
Minimum. 


Maximum. 


4,174 

79 

2,657 

764 

26 

21 

36 

3,353 

1,129 

817 

2,167 

1,061 


4,174 


Mean. 

293 

61.1 
709 
106 

16.3 
8.8 
6.3 
231 
177 

88 
130 
219 


170 


Run-off. 

Depth  in 


Second-fleet 
per  BQuare 


2.87 
.599 
6.95 
1.04 
.160 
.086 
.062 
2.26 
1.74 
.863 
1.27 
2.15 


S.31 
.624 
&01 
1.16 
.184 
.096 
.071 
2.61 
1.94 
.985 
1.42 
2.48 


l.«7 


22.92 


NESHAMINY  CREEK  AT  FORKS,  PENNSYLVANIA. 

The  drainage  basin  of  Neshaminy  Creek  is  immediately  south  of  that  of  Tohickon  Creek 
and  of  a  portion  of  that  of  Perkiomen  Creek.  The  stream  flows  in  a  general  southeasterly 
and  southerly  course,  entering  Delaware  River  at  a  point  about  12  miles  above  Philadelphia.. 
The  point  of  measurement  is  at  the  forks  of  Big  and  Little  Neshaminy  creeks.  The  drain- 
age area  at  this  point  is  139  square  miles,  of  which  128  are  cultivated  and  improved  and  1 1 
miles  untillable  and  wooded.  The  daily  dischai^es  from  1884  to  1900  are  given  in  Water- 
Supply  Paper  No.  47,  pages  90  to  98.  The  table  of  daily  discharge  for  1905  was  furnished 
by  John  E.  Codman. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  W  S ^Water-Supply  Paper) : 

Description:  Ann 21,  iv,  p 85;  WS 35.  pp 64-A5;  47,p90;  65,  p 216;  75,p29;  82, p  140;  97,p249;  125,p105l 

Discharge,  daUy:  WS  35,  p  65;  47,  pp  90-96;  65,  p  216;  82,  p  140;   97,  p  249;  125,  p  106. 

Discharge,  monthly:  Ann  20,  iv,  pp  104-107;  21.  iv,  p  86;  22,  iv,  pp  116-119;  WS  82,  p  141;  125,  p  106. 

Discharge,  yearly:  Ann  20,  iv,  p  48. 

Hydrographs:  Ann  20,  iv,  p  108;  21,  iv,  p  86;  22,  iv,  p  120. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17. 
18.. 
19. 
30.. 
21.. 
22.. 
25.. 
24.. 
25.. 
26.. 
27.. 
28.. 


31. 
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Daily  diMharge^  in  seeond-feetf  ofNeskaminy  Creek  at  forks ^  Penngylvaniaffar  1906. 

Day.  {  Jan.  |  Feb.     Mar.     Apr.  |  May.    June.  |  July.     Aug.     Sept.     Oct.     Nov.     Dec. 


31 
31 
31 
122 
276 
4,064 
504 
233 
153 
165 
538 
510 
216 
200 
176 
154 
124 
105 
96  I 


80 

72  I 

T2 

72 

72 

72 

72 

72 

72 


72 

72 

72 

72 

80 
142 
210 
229 
233 
230 
265 
248 
324  ; 
376  \ 
a57  J 
340  I 
340  ! 
307  ' 
272  \ 


256  . 

271 

271  I 

271 

342 

414 

404 


Mar. 

415 

425 

394 

375 

352 

339 

353 

566 

1,813 

3,096 

1,706 

1,045 

494 

768 

819 

833 

1,091 

1,176 

1,432 

1,194 

2,533 

1,075 

flOl 

520 

1,435 

509 

342 

286 

249 

230 

213 


345 
318 
138 
177 
586 
1,064 
344 
224 
200 
188 
245 
369 
266 
195 
175 
160 
146 
130 
117 
110 
122 
131 
108 
92 


138 
145 
97 

90  i 


•| 


6 
>^ 
7 

10 
17 
19 
26 
15 
15 
14 
311 

bi 

317 


33  I 

29  I 

358  ' 

200 ; 

188  I 

77 

46 

37 

33 

55 

31 
383 
147 

67 

44 


I 


658 

34 

115 

30 

49 

35 

33 

68 

24 

56 

19 

60 

20 

54 

15 

34 

13 

28 

43 

24 

263 

22 

75 

20 

36 

19 

26 

20 

26 

17 

31 

42 

22 

72 

21 

60 

21 

33 

23 

20 

22 

15 

21 

15 

21 

15 

22 

23 

19 

724 

19 

116 

21 

96 

19 

66 

18 

55 

16 

52 

17 

62 

20 

55 

19 

41 

20 

41 

1,165 

37 

544 

34 

140 

106 

661 

403 

164 

115 

100 

95 

98 

103 

104 

97 

85 

62 

58 

68 

64 

64 

62 

46 

1,761 

478 

294 

245 

176 

134 

105 

105 

476 

350 

166 


E^imated  monthly  discharge  of  Neshaminy  Creek  at  forks ,  Pennsylvania^  for  1905. 
[Drainage  area,  130  square  miles.] 


Dischai^ge  in  second-feet. 


Month. 


January 

February 

Maroh 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


I 
Maximum.   Minimum,  j    Mean. 


4,064 

414 

3,036 

1,084 

82 

31 

30 

658 

383 

724 

1,165 

1,761 


4,064 


31 
72 
213 
86 
21 
10 

6 

6 
17 
14 
16  I 
46 


250 

850 

221 
42.9 
21.6 
11.5 
75.9 
75.5 
60.3 
78.8 

225 


184 


Run-off. 


Second-feet 

per  square 

mile. 


2.07 
1.80 
6.18 
1.50 
.309 
.155 
.063 
.546 
.543 
.434 
.567 
1.62 


Depth  in 
inches. 


2.39 
1.87 
7.12 
1.77 
.356 
.173 
.096 
.630 
.606 
.500 
.633 
1.87 


1.32 


18.01 
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8CHUYLKIL,L  RIVER  NEAR  PHILADEI^PHIA,  PA. 

This  river  receives  the  drainage  of  the  portion  of  southeastern  Pennsylvania  lying  between 
Lehigh  River  on  the  north  and  Susquehanna  River  on  the  south.  It  flows  in  a  general 
southeasterly  course  into  Delaware  River,  the  city  of  Philadelphia  being  located  at  the 
junction  of  the  streams. 

Records  of  the  height  of  the  river  at  Fairmount  pool  have  been  kept  for  many  years, 
but  not  in  such  form  as  to  be  useful  in  computing  daily  dischai^ges.  In  1898,  however, 
careful  estimates  were  prepared  by  John  E.  Codman,  in  charge  of  hydrographic  work, 
bureau  of  water,  city  of  Philadelphia,  the  results  being  given  in  the  Twentieth  Annual 
Report  of  the  United  States  Geological  Survey,  Part  IV,  page  97. 

The  figures  for  daily  dischai^  in  the  following  table  represent  the  total  flow  of  the 
stream,  computed  from  the  amount  wasted  over  the  flashboards  at  the  Fairmount  dam, 
the  pumpage  from  the  river,  the  leakage,  and  also  the  quantity  used  for  power  at  Fair- 
mount.     They  were  furnished  by  John  E.  Codman. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Deacription:  Ann  20,  iv,  pp  96-97;  WS  35,  pp  74-75;  4S.  p  109;  65,  p  219;  82,  p  142;  97,  p  247;  125,  p  107. 
Discharge,  dally:  WS  35,  p  75;  48,  p  109;  65,  p  219;  82,  p  142;  97.  p  247;  125,  p  107. 
Discharge,  monthly:  Ann  20,  iv,  p  97;  WS  35,  p  75;  48,  p  110;  65,  p  219;  82,  p  142;  125,  p  108, 
Discharge,  yearly:  Ann  20,  iv,  p  48. 
Hydrograph:  Ann  20,  iv,  p  97. 

Daily  discharge,  in  secandrfeetf  of  Schuylkill  River  near  Philadelphia,  Pa.,  for  1905. 


Day. 


Jan. 


1 '    2,537 

2 1    2,980 

3 3,236 

4 1    2,983 

6 1    1,958 

6 1    2,957 

7 30,190 

8 20,450 


Feb. 


Mar. 


Apr.     May.  '  June. 


9,071 
6,500 
5,279 
5,680 
6,430 
5,583 
3,766 
3,910 
2,439 
2,872 
2,696 
2,536 

21 1     2,376 

22 1    2,464 

23 j    1,958 

24 '     1,720 

25 1    1,645 

26 1     1,350 

27 1,350 

28 '    1,368 


9.. 
10. 
11. 
12., 
13. 
14. 
15. 
16. 
17. 
18. 
19., 
20., 


1,540  { 
1,540 
1,540  I 
1.540  I 

1,540 ; 

1,540  I 
1,540  I 
1,540  I 
1.540  ! 
1,540 
1,540 
1,540 
I  1.540 
I  1,632 
I  1,572 
I  1,540 
'  1,540 
I  1,540 
j  l.MOi 
'  1,540  I 
1,540  I 
I  1,540  ! 

1,540 

'  1,540 

I  1,540 

,  1.785 

2,276 

2,270 


I 


29. 
30. 
31. 


1,993  ^ 
2,324 
1,372  I 


2,328 
1,880  I 
1,720  I 
1,896 
1,860  I 
2,090  I 
2,199  I 
2,541  I 
6,965  I 
13,260 
13,780  ' 
10,270 
8,210 
8,140 
7,652 
8,290 
9,973 
12,780 
15,660 
17,380 
23,160 
21.040 
14,860 
10,500 
13,810 
14,800 
11,940 
9,625 
8,025 
6,775 
5,885 


5,115 
4,660 
4,447 
4,342 
5,787 
7.427 
6,537 
5,067 
4,617 
4,242 
4,355 
4,890 
4,410 
3,628 
3,530 
3,355 
3,084 
2,755 
2,447 
2,313 
2,458 
2,668 
2,595 
2,322 
1,970 
1,913 
2,008 
2,166 
2,011 
1,902 


1,466 

1,454 

1,340 

1,340 

1,492 

1,340 

1,340 

1,340 

1,340 

1,340 

1,340 

I  1.340 

<  1,340 

I  1,340 

1,340 

1,340 

'  1,340 

I  1.340 

I  1,340 

'  1,340 

I  1,340 

1,340 

I  1,340 

I  1,340 

I  1,340 

I  1,340 

1,340 

1.340 

I  1,340 

1,340 


813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 
813 

8i:{ 


July.  I  Aug. 


505 
595 
595 
595 
595 
595 
595 
695 
595 
595 
595 
595 
595 
595 
595 
595 


Sept.     Oct.  !  Nov.  j  Dec. 


1,340  I 


505 
595 
595 
595 
695 
595 
505 
595 
595 
595 
595 
595 
595 


1,332 
1,332 
1,332 
1,332 
1.332 
1,332 
1,452 
1,424 
1.332 
1,332 
1,332 
1,444 
1.975 
1,332 
1,965 
6,006 
2,882 
1,348 
1,332 
1,332 
1,332 
1,332 
1,332 
1.332 
2,937 
6,572 
2,688 
1.508 
1,332 
1,332 
1.332 


1,542 
1,542 
1,825 
3,724 
8,125 
4.620 
2.45.5 
1.828 
1.654 
1,542 
1,542 
2,068 
3,498 
2.187 
1,854 
1,709 
1,627 
1,603 
1,992 
1,656 
1,667 
1,542 
1,542 
1,542 
1.542 
1,542 
1,542 
1.542 
1.542 
1.542 


1,327 

765 

1,327 

755  ; 

1,327 

755 

1,327 

755' 

1,327 

755| 

1,327 

755 

1,327 

755  1 

1,327 

755, 

1,327 

755 

1,327 

755 

1,327 

755' 

2,796 

7m' 

3,472 

765  1 

1,500 

755 

l,aJ7 

755 

1,327 

755  j 

1,327 

755 

1.327 

755] 

1,327 

755 

.",  103 

765 

5.992 

755 

3.450 

755' 

2.368 

765  1 

1,825 

755  1 

1.457 

755  1 

1.503 

765 

1,420 

755  , 

1,327 

765 

1.327 

6,825  . 

1,327 

7,730  [ 

1,327 

4,443 
2,906 
4,371 
10,390 
7,lt>5 
4.314 
3.051 
2.570 
2,29l> 
2.168 
1 ,975 
l.lMy 
1,949 
1 ,7H1 
l.USI* 
l.tWi 
1  ,t>.y 
I  l.f-^^ 
1  ,«is*» 
1  ,tiJ«* 
4.995 
5, IK*:; 
3.001 

2,i»75 
2,570 
2,240 
1,918 
1,969 
2.248 
2.042 
2.432 
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Egiimated  monthly  discharge  ofSchuyUnU  River  near  PhUaddfihiay  Pa.  y  for  1905. 
[Drainage  area,  1,915  square  miles.] 


Month. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November. 
December.. 


The  year. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

'Minimum. 

Mean. 

Second-feet 

Depth 
in  inches. 

30.190 

1,350 

4,641 

2.42 

2.79 

2.276 

1,540 

1,606 

.839 

.874 

23,160 

1,720 

9,329 

4.87 

5.62 

7,427 

1,902 

3.634 

1.90 

2.12 

1,492 

1,340 

1,353 

.707 

.815 

813 

813 

813 

.425 

.474 

»5 

595 

505 

.311 

.358 

6,572 

1,332 

1,855 

.909 

1.13 

8,125 

1,542 

2,138 

1.12 

1.25 

5,992 

1,327 

1,788 

.934 

1.08 

7,730 

755 

1,156 

.604 

.674 

10.390 

1,689 

3,063 

1.60 

1.84 

30,190 

605 

2,664 

1.30 

19.02 

P£RKIOiM£N  CREEK  AT  FREDERICK,  PA. 

Perkiomen  Creek  drains  an  area  lying  northwest  of  the  city  of  Philadelphia.  It  flows 
southward,  uniting  with  Schuylkill  River  about  7  miles  above  Norristown  and  about  18 
miles  above  Philadelphia. 

The  point  of  measurement  of  discharge  is  located  at  Frederick,  about  12  miles  above 
the  mouth,  and  also  above  two  large  tributaries  known  as  West  Swamp  Creek  and  North- 
east Branch  of  Perkiomen  Both  of  these  tributaries  have  been  measured — the  first  at 
Zicglerville  and  the  second  at  Schwenkville.  The  drainage  area  of  the  Perkiomen  above 
the  point  of  measurement  is  given  by  Rudolph  Hering  as  152  square  miles,  of  which  111 
are  CAiltivated  and  improved  and  41  untillable  and  wooded. 

Measurements  of  this  creek  were  begun  on  August  20,  1884.  Water-Supply  Paper 
No.  35,  page  65,  contains  tables  of  the  daily  discharge  for  the  entire  period  from  1884  to 
1899,  inclusive.  The  records  of  daily  discharge  for  1905,  as  furnished  by  John  E.  Codman, 
are  given  in  the  table  below. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Description:  -\nn  20,  iv,  pp  89-90;  WS  35,  p  65;  47,  p  98;  65,  p  217;  82,  pp  135-136;  97,  p  248;  126,  p  108. 
DiflchangG,  daily:  WS  35,  pp  66-73;  47,  p  99;  65,  p  217;  82,  p  136;  125,  p  109. 

Discharge,  monthly:  Ann  20,  iv,  pp  90-93;  21,  iv,  p  78;  22,  iv,  pp  121-123;  WS  75,  p  29;  82,  p  137;  125, 
p  110. 
Discbarge,  yearly:  Ann  20,  iv,  p  48. 
Hydrographs:  Ann  20,  iv,  p  04;  21,  iv,  pp  79, 80. 
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Daily  dvfchargey  in  second-feet,  ofPerkiomen  Creek  at  Frederick,  Pa.,  for  1906. 


1., 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18. 
19- 
20. 
21., 
22. 
23.. 
24. 
25. 
26.. 
27. 
28. 
29. 
30.. 
31. 


Day. 


1 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 
84 

Dec. 

251 

128 

150 

212 

103 

49 

27 

31 

125 

45 

323 

488 

128 

128 

176 

110 

47 

32 

30 

83 

43 

79 

307 

376 

128 

128 

163 

105 

47 

45 

34 

655 

217 

65 

703 

326 

128 

128 

165 

95 

41 

46 

30 

1,026 

146 

54 

1,654 

267 

128 

123 

410 

93 

38 

49 

29 

477 

92 

54 

701 

322 

168 

123 

814 

95 

44 

58 

84 

220 

79 

65 

322 

5,708 

208 

128 

321 

93 

54 

49 

217 

145 

68 

80 

224 

837 

198 

162 

243 

87 

50 

40 

123 

110 

58 

72 

196 

380 

198 

539 

198 

81 

66 

40 

109 

88 

54 

65 

155 

328 

219 

1,392 

188 

84 

47 

39 

87 

79 

53 

65 

146 

261 

219 

1,812 

310 

75 

39 

36 

68 

164 

195 

55 

168 

606 

231 

1,829 

279 

65 

41 

37 

53 

1,937 

582 

48 

150 

602 

307 

1,060 

233 

65 

54 

« 

44 

401 

115 

60 

119 

301 

332 

734 

137 

62 

55 

58 

39 

216 

112 

60 

114 

234 

280 

607 

78 

63 

47 

52 

438 

162 

83 

43 

» 

205 

242 

884 

113 

74 

44 

45 

3,241 

IX 

75 

48 

121 

162 

224 

1,220 

145 

80 

81 

38 

273 

112 

73 

54 

75 

128 

219 

2,018 

136 

87 

35 

31 

142 

443 

75 

46 

71 

128 

203 

2,486 

128 

92 

34 

30 

88 

392 

92 

43 

76 

153 

198 

1,473 

128 

81 

33 

29 

60 

423 

1,063 

48 

66 

173 

204 

3,019 

130 

63 

32 

29 

53 

607 

570 

54 

1,136 

152 

200 

1,267 

135 

52 

39 

26 

48 

206 

335 

67 

514 

137 

189 

810 

122 

52 

60 

19 

^ 

155 

273 

54 

372 

117 

173 

547 

117 

50 

61 

25 

63 

129 

119 

57 

305 

167 

170 

1,501 

120 

45 

53 

31 

1,393 

111 

111 

53 

185 

140 

190 

683 

106 

78 

60 

30 

697 

101 

127 

43 

146 

135 

279 

610 

106 

43 

45 

32 

235 

105 

176 

44 

140 

162 

201 

645 

111 

31 

36 

30 

142 

107 

94 

60 

132 

137 

336 

111 

26 

34 

27 

105 

85 

80 

3.156 

699 

128 

292 

103 

34 

32 

29 

104 

58 

81 

803 

350 

128 

254 

48 

28 

160 

84 

182 

Estimated  monthly  discharge  ofPerkiomen  Creek  at  Frederick,  Pa.,  for  1906. 
[Drainage  area,  152  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

I  I 

Maximum.   Minimum,  i    Mean. 


5,708 

332 

3,019 

814 

110 

81 

58 

3,241 

1,937 

1,063 

3,156 

1,654 


Run-off. 


Second-feet  i  jj     ^j^ . 


117  ! 

440 

2.89 

3.33 

128  ' 

203 

1.34  1 

1.40 

123  1 

877 

6.77 

6.65 

78 

191 

1.28  1 

1.41 

26; 

71.6 

.471 

.54;? 

32| 

46.6 

.307  1 

.343 

19  1 

37.1 

.244 

.281 

29  1 

268 

1.76  1 

2.03 

58  1 

299 

1.97 

2.20 

43, 

174 

1.14  1 

1.31 

43 

188 

1.24 

1,38 

66 

315 

2.07  1 

2.39 

5,708  1 


250 


1.71 


26w35 
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WISSAHICKON  CREEK  NEAR  PHILADELPHIA,  PA. 

Wissahickon  Creek  is  the  principal  stream  draining  into  Schuylkill  River  from  the  north 
below  Peridomen  Creek.  The  records  of  daily  discharge  for  1905,  as  furnished  by  John  E. 
Codman,  are  given  in  the  following  table: 

Daily  discharge,  in  seeondrfut,  of  Wissahickon  Creek  near  Phiimddpkia,  Pa,,  for  1906, 


Day. 


1 

2 

3 

4 

5 

6 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 


Feb. 


123 
143 
135 
114 
109 
148 
1,746 
247 
166 
1J» 
148 
266 

277 

I 
145  j 

131  I 

126  ' 

112 

109  I 

109 

109 

106 

106 

106 

106 

75 

38 

31 

28 

28 

31 

25 


Mar.  Apr. 


167 
135 
131 
131 
127 
123 
123 
206 
654 
1.011 
504 
365 
265 
285 
263 
308 
350 
381 
434 
479 
850 
450 
63  295 
63  '  270 
85  I  468 
175    278 


206 
171 


242 
216 
183 
175 
175 


162 
166 
277 
323 
302 
240 
204 
188 
188 
193 
206 
208 
177 
157 
150 
141 
140 
137 
128 
128 
137 
131 
119 
116 
111 
120 
134 
128 
114 


May-  June 


106 
106 
98 
98 
89 
114 
111 
101 
96 
63 
63 
64 
63 
63 
96 
97 
126 
112 
86 
52 
29 
41 
41 
22 
19 
16 
16 
28 
25 
'31 
21 


July. 


Aug. 


10 

10 

12 

17 

404 

716 

492 

143 

7 

11 

37 

200 

366 

241 

355 

372 

186 

76 

28 

28 

28 

28 

28 

28 

202 

219 

47 

15 

17 

13 

14 


Sept.  I  Oct. 


18 

30 

165 

376 

342 

125 

21 

20 

18 

18 

86 

246 

110 

24 

10 

20 

20 

21 

16 

10 

12 

11 

6 

4 

4 

3 

3 

3 

3 

3 


3 
3 
4 

4 

4 

4 

3 

3 

4 

4 

08 

156 

35 

6 

5 

8 

8 

3 

10 

479 

258 

103 

37 

26 

32 

41 

30 

18 

13 

16 

16 


Nov. 

Deo 

16 

238 

15 

37 

11 

253 

10 

261 

12 

133 

19 

80 

16 

44 

18 

77 

17 

124 

10 

165 

12 

137 

9 

62 

10 

41 

16 

35 

11 

25 

10 

20 

14 

18 

12 

19 

6 

20 

9 

21 

11 

764 

14 

347 

13 

237 

12 

216 

23 

195 

13 

178 

12 

164 

21 

159 

367 

335 

397 

260 

204 

96 
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Estimated  morUhly  discharge  of  Wiasahiekon  Creek  near  Philadelphia,  Pa.,  for  1905. 
[Drainage  area,  64.6  square  miles.] 


Month, 


Discharge  in  second-feet. 


I 
Maximum. '  Minimum. 


Mean. 


Run-oil. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 
October..., 
November. 
December.. 


The  year. 


1,746 
206  I 

i,on  I 

392  I 
126  I 

^1 
*1  I 
716  ' 
376  ' 
479' 
307  ' 
764  I 

1,746 


25 

18 
123 
111 

16 
9 
2 
7 
3 
3 
6 

18 


171 
49.0 

325 

173 
68.0 

.  18.7 
11.2 

141 
5&9 
46.8 
38.3 

157 

94.2 


2.65 

.759 

5.03 

2.68 

1.06 

.290 

.173 

2.18 

.912 

.725 

.503 

2.43 

1.46 


3.0(0 
.790 
5.80 
2.99 
1.21 
.324 
.199 
2.51 
1.02 
.836 
.662 
2.80 

19.94 


INDEX. 


Page. 

Acknowledgments  and  cooperation 16 

Acre-foot,  definition  of 8 

Bloomsbury,  N.  J. 

Musconetong  River  near: 

description 86-87 

4lischarge 87 

discharge,  monthly 88 

gage  heights 87 

raUng  table 88 

Bound  Brook,  N.J. 
Raritan  Kiver  at: 

description 73-74 

discharge 74 

discharge,  monthly 76 

gage  heights 74 

rating  table 76 

BnrgojTie,  N.  Y. 
Fish  Creek  at: 

def^cription .'. 23 

gage  heights 23 

Biiskirk,  N.  Y. 

Hooeic  River  at: 

description 25 

dischaige 25 

discharge,  monthly 27 

gageheights 26 

raUng  table 27 

Cable  station,  figure  showing 11 

Catskiil  Creek  at— 
South  Cairo,  N.Y.: 

description 49-60 

discharge 50 

dijicharge,  monthly 52 

gageheights 61 

ratingtable 52 

Cbamplain  Canal  at— 

Fort  Edward  and  Mechanicsville,  N.Y.: 

description 22 

discharge 22 

Chatham,  N.  J. 

Passaic  River  near: 

description 61 

discharge 61 

discharge,  monthly 63 

gageheights 62 

ratingtable ^ 62 

Coleman,  N.  Y. 

Orlskany  Creek  at: 

description 31 

discharge 81 

gageheights 32 

Computation,  methods  of 14-16 

rules  for 8-9 

1RB166— 06 7 


Page. 

Cooperation  and  acknowledgments 16 

Creeklocks  N.  Y. 

Delaware  and  Hudson  Canal  at: 

description 57 

Current  meters,  cla.sses  of 12 

methods  of  using 13-14 

Deerfleld,  N.  Y.: 

Dearfield  reservoir  near- 
rainfall 41 

Johnston  Brook  near— 

•    description 40 

discharge,  daily 40 

discharge,  monthly 40 

Deerfleld  reservoir  near: 
Deerfleld,  N.  Y.— 

rainfall 41 

Delaware  and  Hudson  Canal  at: 
Creeklocks,  N.  Y.— 

description 57 

Delaware  River  at: 

Lambertville,  N.  J.— 

description 85 

discharge 86 

gage  heights 86 

Delaware  River  (East  Branch)  at: 
Hancock,  X.  Y.— 

description 81 

discharge 82 

dischaige.  monthly 84-85 

gageheights 82-83 

ratingtable 83 

Delaware  River  (West  Branch)  at: 
Hancock,  N.  Y.— 

description 78 

discharge 78 

discharge,  monthly 81 

gageheights 79 

rating  table 80 

Delaware  River  basin: 

description  of 76-77 

Dolgeville,  N.  Y.: 

East  Canada  Creek  at— 

description 45-46 

discharge,  daily 46 

discharge,  monthly 47 

Drainage  basins,  list  of 6-7 

Dunsbach  Ferry  Bridge,  N.  Y.: 
Mohawk  River  at— 

description 29 

discharge,  daily 30 

discharge,  monthly 31 

East  Branch  Delaware  River.   See  Delaware 
River  (East  Branch). 

97 
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INDEX. 


Eajit  Canada  Creek  at— 

Dolgeville,  N.  Y.:  Page. 

description 45-46 

discharge,  daily 46 

discharge,  monthly 47 

Equivalents,  table  of 9-10 

Eiiopus  Creek  at  and  near- 
Kingston,  N.  Y.: 

description 52-^ 

discharge 53 

discharge,  monthly 65 

gage  heights 54 

rating  table 54 

Olivebridge,  N.  Y.: 

discharge 58 

Findeme,  N.  J. 

Raritan  River  at: 

description 71, 72 

discharge 72 

discharge,  monthly 73 

gage  heights 72 

rating  table 73 

Pish  Creek  at— 

Burgoyne,  N.  Y.: 

description 23 

gage  heights 23 

Floats,  use  of,  in  measuring  discharge 12 

Fort  Edward,  N.  Y. 
Champlain  Canal  at: 

description 22 

discharge 22 

Hudson  River  at: 

description 18 

discharge,  daily 19 

discharge,  monthly 19 

Frederick,  Pa.: 

Perkiomen  Creek  at— 

description 93 

discharge,  daily 94 

discharge,  monthly 94 

Gfaging  stations,  equipment  of 11-12 

Graefenberg  Creek  near: 
New  Hartford.  N.Y.— 

description 37 

dis<;barge,  daily 38 

Graefenberg  reservior  near: 
New  Hartford,  N.  Y.— 

rainfall 39 

Hancock,  N.Y.: 

Delaware  River  (East  Branch)  at— 

description 81 

discharge 82 

discharge,  monthly 84-*5 

gage  heights 82-83 

rating  table 83 

Delaware  River  (West  Branch)  at— 

description 7S 

discharge 78 

discharge,  monthly 81 

gage  heights 79 

rating  table 80 

Hoosic  River  at: 
Buskirk.N.Y.- 

description 25 

discharge " 25 

discharge,  monthly 27 


j  Hoosic  River  at — Continued. 

Buskirk,  N.  Y. — Continued.  Page. 

gageheights 26 

i  ratingtable 27 

I  Hudson  Bay  basin: 

description  of lC*-lt< 

Hudson  River  at: 

Fort  Ed  ward ,  N .  Y.— 

description I>* 

discharge,  daily 19 

discharge,  monthly If 

Mechanicsville,  N.  Y.— 

description 20 

discharge,  daily 20-2I 

discharge,  monthly 22 

Hudson  River  ba.sin: 

miscellaneous  measurements  In iv^ 

Hydrographers,  list  of 16 

Hydrographic  surveys,  annual  appropria- 
tions for :• 

organization  and  scope  of 5-7 

Ice-covered  streams,  method  of  measuring 

flow  of 14 

Indian  Lake,  N.  Y. 
Indian  River  at: 

description 24 

stage  of  water 24 

Indian  River  at— 

Indian  Lake,  N.  Y.: 

description 24 

8t*\ge  of  water 24 

Johnston  Brook  near— 
Deerfield,  N.  Y.: 

description 40 

discharge,  daily 40 

discharge,  monthly 40 

Kast  Bridge,  N.  Y. 

West  Canada  Creek  at ; 

description 44 

discharge 44 

gage  heights 45 

Kayaderosseras  Creek  near- 
Saratoga  Lake,  N.  Y.: 

description 24 

discharge 24 

Kingston,  N.  Y. 
Esopus  Creek  at: 

description 52-^: 

discharge '\i 

discharge,  monthly 5r> 

gage  heights 51 

rating  table 54 

Ijaml)ertville.  N.  J. 
Delaware  River  at: 

description n5 

discharge f«i 

gage  heights i>6 

Little  FalK  N.  Y. 
Mohawk  River  at: 

description 2s 

discharge,  daily 2> 

discharge,  monthly 29 

Mahwah,  N.J. 

Ramapo  River  near: 

description 64 

discharge 64 
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Mahwah,  N.  J.— Continued. 

Ramapo  River  near-— Continued.  Page. 

discharge,  monthly 66 

gage  heights 65 

rating  table 56 

MechanicHville,  N.  Y. 
Champlain  Canal  at: 

description 22 

discharge 22 

Hudmn  River  at: 

de»eripfclon 20 

discharge,  daily 20-21 

discharge,  monthly 22 

Methods  of  computing  run-off 14-16 

of  measuring  stream  flow 10-14 

MiUlngton,  N.  J. 
Pa»alc  River  at: 

description 69 

discharge 69 

gage  heigh  bit 60 

Miner's  inch,  definition  of 7 

Mohawk  River  at— 

Dunsbach  Ferry  Bridge,  N.  Y.: 

description 29 

discharge,  daily 30 

discharge,  monthly 31 

Little  Falls,  N.Y.: 

description 28 

discharge,  daily 28 

discharge,  monthly 29 

Multiple-point  method  of  measuring  dis- 

cliaige,  description  of 18 

Musconetcong  River  near— 
Bloomsbury,  N.  J.: 

description 86-87 

discharge 87 

discharge,  monthly hS 

gage  heights 87 

rating  table 88 

Nesbaminy  Creek  at— 
its  forks.  Pa.: 

description. 90 

diachaigc,  daily 91 

discharge,  monthly 91 

New  Hartford,  N.  Y. 

Groefenberg  Creek  near: 

description 37 

discharge,  dally 38 

Graefenberg  reservoir  near: 

rainfall 89 

Starch  Factory  Creek  near: 

description 33 

dischiirge,  daily 34 

discharge,  monthly a5 

Sylvan  Glen  Creek  near: 

description 36 

discharge,  daily 36 

discharge,  monthly 37 

KewpalU,  N.  Y. 

Wallkill  River  at: 

discharge 58 

North  Branch  Raritan  River.    See  Raritan 

River  (North  Branch) . 
01ivebridg«,  N.  Y. 
Bwpus  Creek  near: 

discharge 58 


Oriskany,  N.  Y. 

Ori.skany  Creek  (at  St^te  dam)  near:      Page. 

description 32 

discbarge,  daily 33 

Oriskany  Creek  at  and  near— 

Coleman,  N.  Y.: 

description 31 

discharge 31 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  III. 


By  \.  (■•  (iRovKR  and  John  C.  Hoyt. 


INTRODUCTION. 
ORGANIZATION  AND  SC'OPK  OF  AVORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection  of 
facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the  time 
it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  l>ocame  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
when  an  instruction  camp  was  established  at  Embudo,  X.  Mex.  The  first  specific  appropria- 
tion for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an  item  of 
$12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United  States, 
including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid  and 
semiarid  sections."    (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

Annual  appro priaiionn for  hydrograph'ic  Hurmya. 

Fiscal  year  ending  June  30 — 

1895 $12,500 

1896 20, 000 

1897 50,000 

1898 50, 000 

1899 50,000 

1900 50,000 

1901 100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1906 200,000 

1906 200,000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at  the 
same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods  and 
by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a  corps  of 
assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is  also  col- 
lected concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc.,  which 
may  be  of  use  in  hydrographic  studies.     This  work  includes  the  study  of  the  hydrography  of 
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every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the  commercial 
and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it  Is 
maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If  the 
water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning  the 
minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives  special  attention.  In  all 
sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statistical 
purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used  as 
primary  stations,  and  their  records,  in  connection  with  short  series  of  measurements,  serve 
as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  130<5  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  been 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  The  "Report  of  Progress  of  Stream  Measurements,"  which  contains 
the  results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation 
Papers,  Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Rarltan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  .lames,  Roanoke,  and  Yadkin  river  drainages. 

No.  168.  Santee,  Savannah,  Ogeechec.  and  Altamaha  rivers  and  eastern  Gulf  of  Mexico  drainages. 

No.  169.  Ohio  and  Lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec.  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Paclflc  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of 
the  computations  based  on  the  observations,  and  such  other  information  as  may  have  a 
direct  bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  description.s 
of  the  basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or  more 
of  the  secondary  divisions.  The  secondary  divisions  have  in  most  c«ses  been  redivided,  and 
the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  Ixutin^  in  the  United  Staie«. 

NORTHERN  ATLANTIC   DR.UNAGB   BASINS. 

St.  John.  ,   Thames. 
St.  Croix.  Housatonic. 

Penobscot.  Hudson. 

K('nnel)ec.  Passaic. 

.-VndroHooggin.  Raritan. 

l»r<\«JUinpKcot.  Delaware. 

8ac(i.  I  Susquehanna. 
Merriniac.  Potomac. 

CoiuiK'tieut.  Minor  Chesapeake  Bay. 

BlHcksKnie.  I  Minor  northern  Atlantic. 
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SOUTHERN  ATLANTIC  DRAINAOB  BASINS. 

j&znes.  >  Oreat  Pedee  (Yadkin). 


Chowan. 

RoanokB. 

Tar. 


Santee. 

Savannah. 

Ogeechee. 


N'euse.  Altamaha. 

Cape  Fear.  Minor  southern  Atlantic. 

EASTERN  OULF  OF  MEXICO  DRAINAGE  BASINS. 

Suwanee.  Pearl. 

ApalachicolA.  Minor  eastern  Oulf  of  Mexioo. 

MobUe. 

EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Lower  eastern  Mississippi.  Upper  eastern  Mississippi. 

Ohio. 

ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 

Lake  Superior.  Niagara  River. 

Lake  Michigan.  Lahe  Ontario. 

Lake  Huron.  Lake  Champlaln  (Richelieu  River). 

Lake  St.  Clair.  Minor  St.  Lawrence. 

Lake  Erie. 

WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Upper  western  Mississippi.  Lower  western  Mississippi. 

Missouri.  ,  Arkansas. 

Meramec.  !  Red. 

WESTERN  OXTLP  OP  MEXICO  DRAINAGE  BASINS. 

Sabine.  I  Ooadelupe. 

Necbes.  '  San  Antonio. 

Trinity.  i  Nueoes. 

Brazos.  Rio  Grande. 

Colorado  (of  Texas).  !  Minor  western  Oulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

Wasatch  Mountain.  I  Sierra  Nevada. 

Humboldt.  I  Minor  streams  in  Oreat  Basin. 

PACinC  COAST  DRAINAGE  BASINS. 

Southern  Pacific.  Columbia. 

San  Francisco  Bay.  Puget  Sound. 

Northern  Pacific. 

HUDSON  BAT  DRAINAGE  BASINS. 

DEFINITIONS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  ''dischai^'' — ^is  expressed 
in  various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  fiow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
thoee  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
feet.    They  may  be  defined  as  follows : 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  quantity  of  water 
flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally 
used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute  "  is  generally  used  in  connection  with  pumping  and  city  water  supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an  orifice  1  inch  square 
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under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irrigators 
throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In  mast 
States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  distrib- 
uted uniformly,  both  as  regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigation 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION  OF  TABI-KS. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  abo  give,  as  far  as 
possible,  a  complete  liistory  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in 
the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  th«  gage. 
At  most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  r:\  <  r 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  "Maximum"  givts 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  highest;  this  is  the  flow  as  given 
in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
dischaige  larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  On  this 
are  based  the  computations  for  the  two  remaining  columns,  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

Fundamental  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  uw.  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expresat^d  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  dischai^  curve  whose  percent  of  error 
is  five  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  numlx>r  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the  last 
figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,JQ7. 4  l)ocomes  1.827. 
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(b)  When  the  figure  in  the  place  to  ho  rejected  is  grnater  then  5,  drop  it  and  increaae  the  preceding 
flgiire  by  1.     Example:  1,827.6  becomofl  1.8^. 

(ct  ^^^M>n  the  flgiirp  in  tho  plaw  to  b»>  n»jort<Ml  is  5.  and  it  id  pnioedod  by  an  even  flgtin',  drop  the  5. 
Example:  1,828.5  becomes  1.828. 

(d)  When  the  figure  in  the  place  to  \ye  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the  5 
and  increaae  the  pit^oeding  figure  by  1.    Example:  1.827.5  becomt^s  1.828. 

Special  Tide*  for  computation. 

1.  Rating  tables  are  to  bt>  constructed  as  close  as  the  data  on  which  they  are  ))aaed  will  warrant. 
No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  din^tly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100 
second-feet.  Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  signifi- 
cant figur[>.    This  also  applies  to  the  yearly  me^n. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out  to  at 
If^ist  three  significant  figures,  except  In  thec.ise  of  decimals  where  the  first  significant  figure  is  preceded 
by  one  or  more  naughts  (0) ,  when  the  quantity  shall  l3e  carried  out  to  two  significant  figures.  Example : 
1.25:  •  125;  .012;  .0012.  The  yearly  me^ins  for  these  quantities  are  always  to  be  expressed  in  three  signifi- 
cant figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  aecond-foot  equals  50  California  miner's  Inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;    equals  448.8  gallons  per  minute;  equals 
646.272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  S4'cond-foot  for  one  year  covers  1  square  mile  1,131  fet^  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31.536.000  cubic  feet. 
1  second-foot  equals  al)out  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  minor's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.60  second  feet. 
LOO  Colorado  miner's  inches  equal  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  Inches. 
100  Colorado  minor's  inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gallons  per  minute  equal  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  .44  acre-feet. 
1,000.000  United  States  gallons  per  day  equal  1.55  socond-feet. 
1 .000.000  United  States  gallons  equal  3.07  acre-feet.  f 

1,000.000  cubic  feet  equal  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  inch  equals  2.54  centimeters. 
I  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60035  kilometers. 

I  mile  equals  1,7<*X)  yards;  equals  5.280  feet;  equals  (i3,360  inches. 
1  square  yard  equals  0.8.%  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43.560  square  feet;  equals  4.840  square  yards. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  250  hectares. 
1  square  mile  equals  2.59  square  Icilomoters. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cabtc  foot  equals  7.48  gallons;  equals  0.804  bushel. 
I  cubic  foot  of  water  weighs  62.5  pounds. 
I  cubic  yard  equals  0.7646  cubic  meter. 
!  cubic  mile  equals  147,198,000.000  cubic  feet. 
i  cubic  mile  equals  4,667  second-feet  for  one  year. 
i  gallon  equals  3.7854  liters. 
1  gallon  equals  8.36  pounds  of  water. 
I  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
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1  avoirduiMls  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams.  * 

1  meter  equals  99.37  inches.    Log.  1.5951654. 

1  meter  equals  3.280833  feet.    Log.  0.5150842. 

1  meter  equals  1.003611  yards.    Log.  0.0388629. 

1  kilometer  equals  3,281  feet;  equals  flve-eighths  mile,  nearly. 

1  square  meter  equals  10,764  square  fe<>t;  equals  1.196  square  yards. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 

1  liter  equals  1.0567  quarts. 

1  gram  equals  15.43  grains. 

1  kilogram  equals  2.2046  pounds. 

1  tonneau  equals  2,204.6  pounds. 

1  foot  per  second  equals  1.097  kilometers  per  hour. 

1  foot  per  second  equals  0.68  mile  per  hour. 

1  cubic  meter  per  minute  equals  0.5K»  6  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  IdlQgnun  per 
square  centimeter. 

Acceleration  of  gravity  equals  32.10  feet  per  second  ever>'  second. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76  kilogram-meters  per  second. 

I  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.8  feet. 

1)  horsepower  equal  about  1  kilowatt. 

To  c€klculate  water  power  quickly:  it  Xiall  in  reet^^^g^  horsepower  on  water  wheel,  realizing 

80  per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.40^25/  \/A^;  /-> 
length  of  weir  in  inches;  A » head  in  inches  flowing  over  weir,  measured  from  surface  of  stUl  water. 

To  change  miles  to  inches  on  map: 

Scale  1: 125000,  1  mUe»0.50688  inch. 
Scale  1 :  90000.    1  mile-0.70400  inch. 
Scale  1:62500.    1  mile»  1.01376  inches. 
Scale  1 :  45000,    1  raile»  1.40800  Inches. 

FTELI)  METHODS   OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are  given 
in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geol.  Survey)  and  Xo. 
95  (Accuracy  of  Stream  Measurements).  In  order  that  those  who  use  this  report  may 
readily  become  acquainted  with  the  general  methods  employed,  the  following  brief  descrip- 
tion is  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes — 
(1)  those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low 
or  high  water;  (3)  those  with  constantly  shifting  beds,  tn  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  are  based  and  the 
methods  of  collecting  them  are,  however,  in  general,  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1)  by 
measurements  of  slope  and  cro.ss  section  and  the  use  of  Chezy's  and  Kutter's  formulas:  (2) 
by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the  area  of  the 
cross  section.  The  method  chosen  for  any  case  depends  on  the  local  ph3rsical  conditions,  the 
degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the  record  is  to  be 
continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  formula,  v=c^rs.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  in  determining  the  values  of  the  coefficient  n  which  appears  therein.  The 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  f or  n  to  be  used  in 
Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood  dischaii^e 
of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown  by  marks 
along  the  bank,  and  a  knowledge  of  the  general  conditions. 
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Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weiiB  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suitably 
situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of  flow.  The 
conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  those  relat- 
ing to  the  ph3rsical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver- 
sion and  use  of  the  water  around  and  through  the  dam. 

The  phjrsical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backw^ater 
will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
crests,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=f  6  A  ',  or  some  similar  standard  weir  form- 
ula, are  known  (see  Water-Supply  Paper  No.  IfiO) ;  (f )  either  no  flash  lx)ard8  or  exceptional 
care  iu  reducing  leakage  through  them  and  in  recording  their  condition. 

l^referably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water  flow- 
ing past  it  is  diverted  for  such  uses.  Thi.s  water  is  measured  and  added  to  that  passing  over 
the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should  be  rea- 
sonably constant.  Furthermore,  it  should  \:v  .so  diverted  that  it  can  be  measured,  either  by 
a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard  make  or 
which  have  been  rated  as  meters  under  working  conditions  and  so  installed  that  the  gate 
openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be  accurately 
observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimat-ee  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head  on  a  broad-crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are 
good  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  refiable  results 
are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  periods  of  ic«  and  floods  and  the  disadvantages  of  uncertainty  of  coefficient  to  be 
used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — ^The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  dischai^o  measurement.  This  quantity  is  the 
product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the  channel 
»)nditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of  the 
bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring  the  velocity 
of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy^.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  below  the  gaging  se<*tion :  where  there  are  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  lai^e  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  dischai^e. 

Certain  permanent  or  semipermanent  structures,  usually  referred  to  as  "equipment," 
are  generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  determining  the  fluctua- 
tions of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referrM,  perma- 
nent marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurement,  and,  where  the 
current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  position 
in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions  are 
satisfactory,  as  from  them  the  observations  can  more  readily  Ih»  made  and  the  cost  of  the 
equipment  is  small. 
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The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measiu^ments  good  results 
can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  di'bris.  In  case  of  all 
surface  float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity  to  the 
me^n  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly  the  mean 
velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions  are  good, 
as  in  canals. 

In  measuring  velocity  by  afloat,  observation  is  made  of  the  time  taken  by  the  float  to  paiw 
over  the  *'  run, "  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  e^ch  discharge  meas- 
urement a  large  number  of  velocity  determinations  are  made  at  different  points  across  the 
stream,  and  from  these  observations  the  mean  velocit}*  for  the  whole  section  is  determineil. 
This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the  distances 
from  the  bank  as  ordinates,  and  the  corresponding  times  as  abscissas.  A  curve  through 
these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the  mean  time 
for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and  its  axis  by 
the  width.     The  length  of  the  run  divided  by  the  mean  time  gives  the  mean  velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the 
run  and  at  .several  intermediate  sections. 


Fig.  1.  -Cablp  station,  showing  spction  of  the  rivor,  cat,  g<igc»,  etc. 

The  essential  parts  of  the  current  meters  in  u.se  are  a  wheel  of  some  type,  .so  const  niotcd 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indi- 
cating the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water 
and  the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by 
drawing  the  meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting 
the  number  of  revolutions  for  each  nm.  From  these  data  a  rating  table  is  prepared  which 
gives  the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  cx)nstructcd.  They  may,  however,  be  classed 
in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price, 
and  those  having  a  .screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has 
been  largely  developed  and  extensively  used  by  the  United  States  Geological  Sur>'ey. 
an  attempt  has  been  made  to  get  an  instrument  which  could  be  used  under  practically 
all  conditions. 

Current-meter  measurements  may  l)e  made  from  a  bridge,  cable,  boat,  or  by  wading, 
and  gaging  stations  may  \w  cla.ssified  in  accordance  with  such  use.  Fig.  1  shows  a  typical 
cable  .station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  per- 
pendicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
observed  are  known  as  mea.suring  points  and  are  usually  fixed  at  regular  inter\-als,  van'in^ 
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fnun  2  to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip 
or  pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently, 
so  t^hat  conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where 
they  do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  use — 
multiple  point,  single  point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity- 
curve;  one-tifth  and  four-fifths  depth;  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
each  vertical  at  regular  intervals,  usually  from  0.5  to  I  foot  apart.  By  plotting  these 
velocities  as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among 
the  resulting  points,  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphic- 
ally the  magnitude  and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream. 
The  mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this 
velocity- curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to 
make  a  complete  measurement  by  this  method,  its  use  is  limited  to  the  determination  of 
coefficients  for  purposes  of  comparison  and  to  mea.su rements  under  ice. 

In  the  second  multiplt»-point  method  the  meter  is  held  successively  at  one-fifth  and 
foui^fifths  of  the  depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the 
mean  velocity  for  that  vertical.  This  method  is  based  on  the  assumption  that  the  vertical 
velocity-curve  is  a  common  parabola,  in  which  the  mean  ordinate  equals  the  mean  of  the 
ordinates  at  0.2211  depth  and  at  0.7886  depth.  Actual  observations  show  that  this  law 
holds  very  closely. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth,  at  0.5  foot  below 
the  surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by 
dividing  by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the 
bottom  velocity.  This  method  may  be  modified  by  observing  at  one-fifth,  six-tenths, 
and  four-fifths  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  gieneral  practice  the  thread  of 
mean  velocity  is  considered  to  \ye  at  0.6  depth,  at  which  point  the  meter  is  held  in  the 
majority  of  measurements.  A  large  number  of  vertical  velocity-curve  measurements 
taken  on  many  streams  and  under  varying  conditions  show  that  the  average  coefficient 
for  reducing  the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually 
1  foot  below,  or  low  enough  to  be  out  of  the  effect  of  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coeflScient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the 
stage,  velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient. 
This  method  is  especially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great 
that  the  met-er  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number 
erf  revolutions  and  the  time  taken  in  the  operation.  Tliis  method  has  the  advantage  that 
the  velocity  at  each  point  in  the  vertical  is  measured  twice.  It  is  well  adapted  for  meas- 
urements under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge 
of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 
general  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  sound- 
ings are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement, 
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either  by  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams 
with  permanent  beds  standard  cross  sections  are  usually  taken  during  low  water.  Thes^e 
sections  serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements 
and  from  them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  bt* 
detected.  They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high- 
water  measurements,  as  accurate  soundings  are  hard  to  obtain  at  hi^  stages. 
•  In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  detennined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge* 
by  the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  diihcult,  owing  to  diversity 
and  instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite  infor- 
mation in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to 
make  frequent  discharge  measurements  during  the  frossen  periods  by  the  vertical,  velocity- 
curve  method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height 
to  the  surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character 
of  the  ice,  etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made 
by  constructing  a  rating  curve  similar  to  that  used  for  open  channels.  From  such  data 
as  are  available  it  has  been  found  that  for  a  given  stage  the  flow  under  ice  is  about  (iO 
per  cent  of  that  in  open  channel.  The  observed  coefficients  range  from  46  per  cent  to  75 
percent.     (See  Water^upply  Paper  No.  146,  pp.  141-148.) 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not 
the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  pennanent  beds  the  first  step  in  computing  the  nin-trfT 
is  the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any 
stage  of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the 
amount  of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method 
used  in  measuring  flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  for^ 
mula.  The  coefficients  to  Db  used  in  its  application  depend  on  the  t^'pe  of  dam  and  other 
conditions  near  its  crest.  After  inserting  in  the  weir  fomiula  the  measured  length  of 
crest  and  assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating 
table  constructed.  - 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  whicli  include  the  record  of  sta^e  of  the  river 
at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in  the 
vicinity  of  the  station  is  also  necessaiy. 

The  construction  of  the  rating  table  depends  on  the  following  laws  of  flow  for  open,  per- 
manent channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remain  constant.  (2)  T!ie  dischai^e  will  be  the  same  whenever 
the  stream  is  at  a  given  stage,  if  the  change  of  slope  due  to  the  rise  and  fall  of  the  streanj 
be  neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradual!}^  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as  ordi- 
nates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  the 
discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  develop- 
ment of  these  curves  there  should  l>e,  therefore,  a  .sufiicient  number  of  dischai^  measure- 
ments to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating curxe 
with  its  corresponding  mean- velocity  and  area  curves. 
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As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-cur\'e 
will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area 
curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  dischai^,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
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Fig.  2.— Discharge,  mean-velocity,  and  area  curves  for  Skykomlsh  River  (South  Fork)  near  Index, 

Waah. 


measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  di.scharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  dass,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  discharges  for  intervening  days  obtained  ejther  by  interpolation  modified  by 
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gage  height  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nine- 
teenth Annual  Report  of  the  United  States  Geological  Survey,  Part  IV,  page  323,  and  in 
the  Engineering  News  of  April  21,  1904.  This  method,  or  a  graphic  application  of  it,  is 
also  much  used  in  estimating  flow  at  stations  where  the  bed  shifts  slowly. 
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and  to  J.  D.  Hofford,  manager  of  the  Willson  Aluminum  Company  at  Holcomb  Rock,  for  gage  heights 
of  James  River  at  that  place. 

West  Vt'r^^tnto.— District  hydrographer,  N.  C.  Grover,  assisted  by  members  of  the  inspecting  and  com- 
puting sections. 

Norfh  Carolina.— District  hydrographer, M.  R.Hall,  assisted  by  O.  P.  Hall  and  B.  S.  Drane.  Dr. 
C.  A.  Schenck,  director  of  the  Biltmore  School  of  Forestry,  paid  the  gage  readers  at  Davidsons  Rix-er, 
Sitton,  and  Finkbed. 

SUSQUEHANNA    RIVER    DRAINAGE   BASIN. 
DESCRIPTION    OF  BASIN. 

Susquehanna  River  rises  in  Otsego  Lake,  in  northern  Otsego  County,  N.  Y.,  at  an  eleva- 
tion of  1,193  feet  above  tide  and  flows  in  a  general  southerly  direction  into  Chesapeake  Bay. 
Its  course  is  in  many  places  extremely  tortuous,  crossing  the  State  boundary  between  New 
York  and  Pennsylvania  three  times.  Tlie  entire  length  of  the  river  is  about  500  m  les,  and 
it  drains  an  area  of  27,400  square  miles,  of  which  21,060  square  miles  lie  in  Pennsylvania, 
6,080  in  New  York,  and  260  in  Maryland. 

The  topography  of  the  basin  varies  widely  in  character.  In  New  York  the  stream  and 
its  tributaries  flow  through  a  rolling  and  in  places  rather  broken  country,  bounded  on  the 
north  by  a  mountainous  area.  In  this  part  of  the  course  its  bed  is  of  gravel  or  sand,  with 
ocx;asional  rock  ledges,  and  its  banks  are  moderately  high  and  not  extensively  subject  to 
overflow.  In  Pennsylvania  the  river  enters  a  mountain  region,  its  banks  are  high,  and 
it  winds  and  twists  among  the  parallel  ranges  in  a  l)ed  composed  generally  of  drift  mate- 
rials, gravel,  sand,  and  bowlders.  In  the  lower  part  of  its  course,  from  Marietta  to  Havre 
de  Grace,  it  occupies  a  broad,  deep  valley,  varying  in  width  from  a  few  hundred  feet  to  more 
than  a  mile,  and  is  for  the  most  part  bounded  on  either  shore  by  rocky  bluffs  and  table- 
lands elevated  from  100  to  500  feet  above  its  waters. 

Above  the  mouth  of  the  West  Branch  the  fall  of  the  stream  is  uniform  and  gradual:  below 
that  point  the  fall  becomes  more  irregular,  and  there  are  at  many  places  rapids  where  the 
stream  flows  over  a  rocky  bott^jm.  The  elevation  of  the  river  at  the  mouth  of  the  West 
Branch  is  400  feet  abo^'-e  mean  sea  level  at  Havre  dc  Grace,  the  distance  between  the  two 
points  being  125  miles.    The  slope  is,  however,  extremely  variable. 
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In  early  days  a  complete  system  of  canals  was  built  along  the  river  from  the  New  York 
State  line  to  the  bay,  but  these  have  been  abandoned  with  the  establishment  of  railroads. 
The  head  of  navigation  is  at  the  fall  line,  near  the  mouth  of  the  stream,  but  various  stretches 
are  navigable  for  flat  boats. 

All  available  hydrographic  data  for  Susquehanna  River  basin  have  been  collected  and 
published  in  Water-Supply  and  Irrigation  Papers  Nos.  108  and  109.  No.  108  treats  prin- 
:ip&lly  of  the  quality  of  the  water,  and  No.  109  gives  in  detail  information  relative  to  fluo- 
tuations  in  stage  and  quantity  of  water  flowing.  No.  109  contains  also  records  of  flow  at 
the  gaging  stations  described  in  this  paper  and  at  the  following  additior.al  stations: 

West  Branch  at  AUenwood,  Pa. 

Tloughnloga  River  at  Chenango  Forks,  N.  Y. 

Cayuta  Creek  at  Waverly,  N.  Y. 

Chenango  River  at  Oxford,  N.  Y. 

Eaton  and  Madison  brooks  in  Madison  County,  N.  Y. 

Diversions  from  Chenango  River  drainage  liasin. 

EKiring  1905  the  United  States  Geological  Survey  has  maintained  the  following  gaging 
stations  in  this  basin: 

Susquehanna  River  at  Binghamton,  N.  Y.,  and  at  Wilkesbarre,  DanviUe,  Harrisburg,  and 

McCall  Ferry,  Pa. 
Chenango  River  at  Bingham  ton,  N.  Y. 
Chemung  River  at  Chemung,  N.  Y. 
West  Branch  at  Willlamsport,  Pa. 
Juniata  River  at  Newport,  Pa. 
Broad  Creek  at  Mill  Green,  Md. 
Peer  Creek  near  Churchville,  Md. 

The  United  States  Weather  Bureau  maintains  river  stations  in  this  basin  at  the  follow- 
ing points: 

Susquehanna  River  at  Towanda  and  Selinsgxove,  Pa. 
West  Branch  at  Clearlield  and  Lock  Haven.  Pa. 
Juniata  River  at  Huntington,  Pa. 

SUSQUEHANNA  RIVER  AT  BINGHAMTON,  N.  Y. 

This  station  was  established  July  31,  1901.  It  is  located  at  the  Washington  Street 
Bridge,  about  800  feet  upstream  from  the  junction  of  Chenango  and  Susquehanna  rivers. 

On  account  of  the  unfavorable  conditions  produced  by  a  rift  which  extends  diagonally 
across  the  stream  underneath  the  Washington  Street  Bridge,  discharge  measurements  are 
made  at  the  Exchange  Street  Bridge,  1,900  feet  upstream. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  left  span  of  the  Washing- 
ton Street  Bridge.  The  gage  is  upstream  from  the  crest  of  the  rift  and  over  a  stretch  of 
smooth  water  extending  to  the  dam,  2,800  feet  above.  Gage  readings  are  unaffected  by 
backwater  from  Chenango  River  at  ordinary  stages.  The  gage  is  read  twice  each  day  by 
William  Ray  Monroe.  The  bench  mark  is  a  chisel  draft  on  the  comer  of  the  left  bridge 
abutment  on  the  upstream  side.     Its  elevation  is  23.71  feet  above  gage  datum. 

All  records  for  this  station  for  years  prior  to  1905  have  been  revised  and  republished  in 
Water-Supply  Paper  No.  109. 
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Discharge  measurements  of  Susquehanna  River  at  BinghamJUmy  N.  Y.^  in  1905. 


Date. 

Hydrographer. 

Width. 

May  17 

August  19 

H.R.  Beebe 

C.  C.  Covert 

Feet. 
314 
315 

August  25 1  E.  F.  Weeks. 


308 


Areaol 
section. 

Mean 
velocity. 

Gage 
helg&t. 

Dis- 
charge. 

Sq.feet. 

Feet  per 
second. 

Feet. 

See.-feet. 

1,504 

2.04 

2.95 

3,075 

1,732 

2.29 

3.39 

3.9wi 

1,227 

1.22 

2.32 

1.501 

yfean  daUy  gage  height^  in  feel,  of  Susquehanna  River  at  Binghamionj  N.  Y.^for  1905. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20., 
21.. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


'  Jan.  I  Feb.  |  Mar.  ,  Apr.  i  May 


4.72 

4.7 

5.32 

4.52 

3.42 

3.34 

5.84 

7.2 

5.87 

4.81 

4.06 

3.91 

4.73 

5.03 

4.26 

3.71 

3.49 

3.41 

3.51 

3.19 

3.05 

2.95 

2.72 

2.8 

3.12 

3.25 

3.3 

3.25 

3.45 

3.?5 

3.08 


3.04 
3.14 
3.07 
2.87 
2.87 
2.74 
2.67 
2.79 
2.50 
2.54 
2.7 
3.0 
2.56 
•3.13 
2.54 
2.92 
2.76 
2.8 
2.7 
2.75 
2.38 
2.3 
2.28 
2.42 
2.2 
2.2 
2.65 
2.15 


I 


I 

2.38 

2.42  , 

2.08 

2.08 

2.15 

2.1 

2.42 

2.08 

2.1 

2.15 

2.45 

2.48 

2.45  { 

2.48 

2.4 

2.3 

2.3     , 

2.8 

5.72 

9.02 

9.95 

9.25 

8.52 

8.18 
12.65 
14.7 
13.9 
13.6 
12.0 
10.6 

10.18    . 

I 


-|- 


9.08  I 
7.42  I 
6.22  I 
5.55  I 

6.9  , 
7.48 
7.38  ' 
6.7 
5.88 
5.38 
5.45  I 
6.28 
5.96  ! 
5.2    I 
4.72  I 
4.68  , 
4.4 
4.25 
4.05 
3.75 
4.0    I 
4.78 
4.28  ' 
3.8 
3.56 
3.35 
3.2 
2.08 
2.0 
.9 


2.96 

2.85 

2.78 

2.72 

2.62 

2.76 

2.9 

2.9 

2.75 

2.65 

2.7 

2.62 

2.55 

2.55 

2.6 

2.95 

2.92 

2.85 

2.85 

2.85 

2.7 

2.6 

2.6 

2.42 

2.38 

2.46 

2.45 

2.46 

2.48 

2.32 

2.28 


June. 

2.25 

2.22 

2.25 

2.28 

2.3 

2.9 

3.7 

3.1 

2.88 

2.82 

2.55 

2.48 

2.5 

2.52 

2.52 

2.36 

2.25 

2.2 

2.3 

2.42 

2.7 

7.52 

7.3 

5.7 

4.3 

3.6 

3.25 

3.3 

3.3 

3.1 


July. 

2.85 
3.05 
3.32 
2.92 
2.8 
2.65 
2.62 
2.38  I 
2.35  j 
2.32  ' 
2.25  I 
2.28  I 
2.18 
2.25 
2.15  I 
2.18 
2.15  ' 
2.15  I 
2.15  , 
2.22 
2.28 
2.35 
2.1 
2.42 
2.05  ' 
2.62  I 
2.32  j 
2.15  ' 
2.18  I 
2.18  \ 
2.22 


Aug.  I  Sept.     OcU 


2.98 

3.35 

3.0 

2.6 

2.48 

2.38 

2.32  I 

2.32 

2.4 

2.3  ! 
2.25  , 

2.32  ' 

I 
2.75 

2.7    I 

2.55  I 

2.86  , 

4.15 

4.15  I 

3.32  , 

2.92  ' 

2.75  I 

2.52  , 

2.5    I 

2.42 

2.4  I 
2.32 
2.28  I 
2.28  I 
2.25  I 
2.22 
3.42 


4.6 
3.6 
3.2 
6.12  ' 
10.6    I 
9.9 
6.48  , 
5.12 
4.35  ' 

3.72  ' 
3.5    I 
5.3    ; 
5.5 
4.48 
3.75 
3.46 
3.35 
4.15 
5.1 
4.53  ! 
4.5 
4.48 
3.76 
3.43  I 

3.2  , 

3.03  ' 
2.86  I 

2.73  I 
2.66  , 
2.63  ' 


Nov.      P6C. 


2.56 

2.46 

2.48 

3.53 

3.13 

2.78 

2.48 

2.38 

2.36 

2.33 

2.35 

6.57 

5.55 

4.22 

3.45 

3.09 

2.8; 

2.79  I 

2.79 

3.55 

3.52 

3.32  I 

3.07  I 

2.92 

2.85  I 

2.69  I 

2.69  I 

2.57  I 

2.49  I 

2.55  I 

2.56  I 


2.54 

2.56 

2.66 

2.61 

2.51 

2.58 

3.01 

3.28 

3.21 

3.01 

2.84 

2.76 

2.74 

2.66 

2.64 

2.66 

2.56 

2.51 

2.44 

2.48 

2.43 

2.33 

2.3 

2.27 

2.3 

2.3 

2.33 

2.35 

5.25 

7.03 


5.:>5 
3.75 
a  67 
11.05 
8-2 
6.1 
5.13 
4.73 

4.r 

4  2] 
10 
174 
3.46 
3.46 

a  14 

2,76 
2.* 
Z% 
2-7»J 
2.76 
2.9»"' 
A.  ^2 
S.12 
4  4^ 

;i>o 

3.26 
2.» 
2.92 
3.09 
4..> 
4  22 


Note.— During  the  entire*  frozen  period  there  was  an  open  channel  of  varying  width  at  the  gap . 
From  January  26  to  Februarv  20,  approximately,  the  river  was  frozen  entirely  across  a  short  distance 
below  the  gage.     Ice  finally  broke  up  March  18. 
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Station  rating  iabiefor  Suaquehanna  River  at  Binffhamton,  N,  Y.,from  AvguM  i,  1901,  to 

December  Sly  1906. 


Gage 
height. 

Discharge. 

Gage 
height. 

;  Discharge. 

Gage 
hel^t. 

Discharge. , 

height. 

Ftei. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feel.^ 

Feet. 

Second-feet: 

1.76 

210 

3.90 

5,255 

7.20 

'        15,260 

11.60 

30,860 

1.80 

315 

4.00 

5.510 

7.40 

16,020 

11.80 

31,680 

1.90 

525 

4.10 

i          5,770    1 

7.60 

16,500 

12.00 

32,300 

2.00 

740 

4.20 

«,030 

7.80 

17,270 

12.20 

33,020 

2.10 

900 

4.:« 

6.300 

8.00 

17,960 

12.40 

33.740    1 

2.20 

1,180 

4.40 

(J.  570 

8.20 

18,650 

12.60 

34,470 

1       2.30 

1,400 

4.50 

6.845 

8.40 

19,360    1 

12.80 

36.210 

i        2.40 

1.625 

4.00 

7.126 

8.60 

20.060 

13.00 

35,960 

2.50 

1,855 

4.70 

7,406 

8.80 

20,780    1 

13.60 

37.820 

2.(30 

2.085 

4.80 

7.690 

9.00 

21.500 

14.00 

39,720 

2.70 

2.315 

4.90 

7,980 

9.20 

22,220 

14.50 

41.660 

2.80 

2.545 

5.00 

8.280 

9.40 

22,940 

15.00 

43,600 

2.90 

2,785 

5.20 

8.880 

9.60 

23.660 

15.60 

45,560 

3.00 

3.025 

5.40 

9.496 

9.80 

24.  .180 

16.00 

47.600 

3.10 

1          3,205 

5.W 

10.120 

10.00 

25.100 

16.50 

49,500 

3.20 

3.505 

5.80 

10,760     • 

10.20 

25.820 

17.00 

61,600    1 

3.30 

3.755 

ti.OO 

11.400 

10.40 

26,540 

17.50 

53,600    1 

3.40 

4.005 

«.20 

12.040 

10.60 

27.260 

18.00 

55.600    '• 

3.50 

4,256 

0.40 

12,680 

10.80 

27,980 

18.50 

67,500    1 

3.60 

4.505 

6.(30 

13.320 

11.00 

28.700 

19.00 

60.500 

3.70 

4,756 

ei.80 

13.960 

11.20 

29,420 

19.50 

61,500    . 

3.80 

5,005 

7.00 

14.600 

11.40 

30.140 

20.00 

63,500 

Note.— The  above  table  is  applicable  only  for  open-channel  conditlonH.  It  ia  based  on  diHcharge 
m«asurement8  made  during  1901-1905.  It  is  well  defined  between  gag«»  heights  2  feet  and  5  feet.  The 
tublp  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  16.3  foot. 

Estimated  monthly  discharge  of  Susquehanna  River  at  Binghamlon,  N.  Y.,for  1905. 
[Drainage  area,  2,400  square  miles.] 


Month. 


January  (1-25 
March  (19-31) . 

April 

May 

Jtino 

July 

August 

SepU*mber 

rK'tobor 

November 

Dt'wmber 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


Run-off. 

Second-fwt    rk«w»*K  s« 
persquaiv    ^S?h^J 
mite.  *"^»^**«- 


260  = 
430, 

790  I 
977 
320  I 
805 
900 
260  I 
020  I 
700  ' 
880  ' 


2,361 
10^500 

2,785 
1,356 
1.180 
8.50 
1,224 
2.154 
1.4()6 
1.334 
2,292 


6.074 
27,510 
8.847 
2.219 
3.6:J5 
1.(307 
2,326 
7.145 
3,106 
2.740 
6,868 


2.53 
11.46 
3.69 
.925 
1.51 
.670 
.9(i9 
2.9S 
1.32 
1.14 
2. 86 


2.36 
5.54 
4.12 
1.07 
1.(38 
.772 
1.12 
3.32 
1.62 
1.27 
'3.30 


Note.— Ice  conditions  January  2(^  to  March  18.  approximately;  no  estimates  made. 

SUSQUEIIANXA    RIVEK  AT  WIL.KESBARRE,  PA. 

This  station  was  established  March  30,  1899,  by  E.  G.  Paul.  It  is  located  at  the  Market 
Street  Bridge,  Wilkesbarre,  Pa. 

The  channel  is  straight  for  alxnit  one-fourth  mile  above  and  l)elow  the  station.  There  is 
a  liar  across  the  river  al)out  one-half  mile  alwve  the  station  and  another  at  about  the  .same 
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distance  below,  with  deep  water  between  these  points.  The  right  bank  is  low  and  overflows 
at  a  gage  height  of  about  20  fe-et;  the  left  bank  is  above  ordinary  floods.  The  bed  of  the 
stream  is  composed  of  sand  and  gravel  and  is  somewhat  shifting.  The  current  is  sluggisii  at 
low  stages.  There  is  but  one  channel,  broken  by  three  bridge  piers.  A  few^  willows  grow 
under  the  right  span. 

Dischai^o  measurement's  are  made  from  the  downstream  side  of  the  bridge,  which  has  a 
total  span  of  700  feet  between  abutments,  and  is  at  such  an  elevation  above  the  river  Ix'd 
that  65  feet  of  cable  is  needed  to  sound  across  the  section.  The  initial  point  for  soundings 
is  at  the  end  of  the  iron  hand  rail  on  the  left  bank,  downstream  side.  During  low  wat4>r 
measurements  have  l)een  made  by  wading  at  a  Ijetter  cross  section,  at  Retreat,  10  miles 
lx»low  Wilkesbarre. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  left  span  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  40.83  feet.  The  gagp 
is  read  once  each  day  by  W.  8.  Bennett,  the  bridge  keeper.  The  bench  mark  is  the  extreme 
west  end  of  the  stone  door  sill  of  the  north  entrance  of  the  Coal  Exchange  Building,  lis 
elevation  is  ."S.OO  feet  above  gage  datum. 

Since  the  establishment  of  this  station  the  recorded  gage  height  has  had  a  maximum 
range  of  'JS..5  feet,  and  the  estimated  discharge  has  been  lietween  the  extremes  of  about 
210,000  and  720  second-feet. 

The  United  States  Weather  Bureau  has  also  maintained  a  gage  and  has  records  at  this 
place  since  1888.  The  datum  of  the  Bureau  gage,  which  was  attached  to  the  left-hand  pier, 
was  the  l)ottom  of  the  dressed-stone  portion  of  the  pier,  at  an  elevation  reported  to  be  525 
feet  alxjve  sea  level.  During  low  stages  of  the  river  the  water  recedes  from  the  pier;  the 
datum  of  the  Geological  Survey  gage  was  therefore  placed  4  feet  below  the  zero  of  the 
Weather  Bureau  gage,  so  as  to  obviate  minus  readings.  The  Geological  Survey  g;ago,  soon 
after  \i<  establishment,  was  adopted  by  the  Weather  Bureau,  which  has  continued  to  use  it. 
and  since  April  1,  1905,  when  the  Geological  Survey  discontinued  reading  the  gage,  the  gage 
heights  have  bt»en  furnished  by  the  Weather  Bureau. 

The  danger  mark  of  the  gage  is  at  18  feet  (14  feet  on  the  old  Weather  Bureau  gage),  as  at 
this  elevation  the  west  bank  of  the  river  is  under  water  in  places. 

Observations  of  fluctuations  of  the  Susquehanna  are  made  by  the  Weather  Bureau  above 
Wilkesbarre,  at  Towanda,  Pa.,  where  the  drain.ige  area  is  estimated  to  be  8,000  s()uare 
miles.  The  river  gage,  made  of  iron,  1  foot  wide  and  one-half  inch  thick,  is  on  the  east  side 
of  the  road  bridge  over  Susquehanna  River,  and  is  securely  Ijolted  to  the  masonry  of  the 
pier.  The  graduation  is  from  0  to  25  feet.  The  highest  water  was  !?9  feet,  in  March,  1809, 
and  the  lowest  —0.1  foot,  in  CK-tober,  1895:  the  danger  line  is  at  Id  feet.  The  elevation  of 
the  zero  is  633.7  f(»^t  above  sea  level. 

All  records  and  estimates  for  this  station  prior  to  1905  made  by  the  United  States  (Geo- 
logical Survey  have  l)een  n»vised  and  republished  in  Water-Supply  Paper  No.  109. 


DiHcharge  meamtreTnenU  of  Susquehanna  River  at  Wilkeftbarre,  Pa.,  in  1906. 
Date.  [  Ilydrographor.  Width. 


March  22a T.fMIoyt 

March  22«i do 

March  23 do 

March  24 do 

March  2.') do 

March  28 II.  D-ComsUx-k. 

March  29 G.F.IIarlpy 


Fret. 
609 
609 

(if)!') 
r>48 


Area  of  I     Mean     I     (J age     |      Dis- 
soction.    velocity,  i   height.   I  charge 


Sq./ert.  | 
16. 150 
16. 150  ! 
12.900  I 
12,340  I 
14,710 
15. 130 
14.290 


Fret  per  I 
xecond. 

5.85  I 

6.27  I 

5.84  j 

5.90  I 

7.21 

7.16 

6.84 


Feet. 
19.2 
19.2 
17.85 
17.08 
20.6 
21.3 
19.97 


Sec- feet 
94.4(«) 
101.200 
75. 1 1« 
72,  H« 
106. 1<K> 
108.400 
97,NsO 


a  Ice-Uoai  measurement  above  bridge. 
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Mean  daUy  go/ffe  height,  in  feet ,  of  Susquehanna  River  at  WHketharre,  Pa.,  far  1906. 


Day. 

Jan. 

8.8 
8.0 

Feb. 

6.8 
6.6 

Mar. 

3.8 
3.8 

Apr.  '' 

15,2  , 
13.7  ! 

May. 

5.6 
5.4 

June. 

3.8 
3.6 

July. 

5.2 
4.9 

Aug. 

4.1 
4.7 

Sept. 

3.3 
3.4! 

Oct. 

4.2 
4.1 

Nov. 

Dec. 

1 

4.3 
4.2 

9.8 

2 

9.2 

3 

8.2 

6.4 

3.6 

12.0  ' 

5.3 

3.6 

4.8 

4.6 

5.9 

4.0 

4.3 

7.6 

4 

8.3  < 

6.1 

3.5 

10.4  1 

5.1 

3.5 

8.0 

5.0 

5.7 

4.0 

4.7 

14.8 

j 

10.5 
11.5' 

5.9 
5.9 

3.5 
3.4 

9.3 
10.0 

4.9 

4.8 

3.4 

3.5 

6.2 
5.5 

4.6 
4.3 

6.1 
9.2 

4.0 
4.7 

4.6 
4.3 

16.0 

6 

13.0 

" 

14.6 
14.1  1 

5.9 
5.6 

3.4 
3.3 

12.4 
12.1 

4.7 

4.8 

3.6 
6.5 

4.9 
4.7 

4.0 

3.8 

11.2 ; 

9.8 

4.7 
4.2 

4.4 

4.5 

10. 6 

S 

9.0 

9 

13.4 

5.5 

3.8 

11.0 

5.0 

5.8 

4.4 

3.6 

7.7 

4.0 

5.3 

8.2 

10 

11.2 

5.4 

3.9 

10.0 ; 

5.0 

5,5 

4.3 

3.5 

6.7  1 

3.8 

5.6 

7.9 

11 

9.6 

5.4 

4.4 

9.2 

4.7 

5.1 

4.2 

3.6 

6.0 

3.7 

5.4 

7.6 

12 

8.2 

5.2 

4.6 

9.2 

4.7 

4.8 

4.3 

3.8 

6.0 

4.6 

5.2 

7.3 

13 

8.2 

4.9 

4.6 

9.7 

4.6 

4.7 

4.0 

5.7 

6.6 

7.2 

4.9 

6.7 

U 

7.8 

4.8 

4.6 

9.8 

4.5 

4.9 

4.0 

4.9 

8.2 

8.5 

4.8 

6.3 

15 

7.7 

4.8 

4.5 

8.9 

4.4 

4.7 

4.0 

5.1 

7.6 

7.7 

4.6 

6.0 

16 

12.3 

4.8 

4.5 

8.1 

4.4 

4.5 

3.9 

5.4 

6.6 

6.6 

4.6 

5.8 

17.... 

11.0 
10.6' 

4.7 

4.7 

4.6 
5.3 

8.0 

7.8 

4.4 
4.7 

4.3 
4.0 

3.9 
3.9 

5.3 
5.3 

5.8 
5.7 

5.7 
5.3 

4.5 
4.3 

5.0 

18 

4.7 

19 

10.8 

4.7 

15.0 

7.5 

4.8 

3.9 

3.9 

6.8 

5.6 

4.9 

4.3 

4.6 

20.... 

10.9 
10.9 

4.6 
4.6 

19.0 
19.1 

7.2  ! 
6.9 

4.6 
4.5 

5.2 
7.0 

3.7 
3.7 

5.6 
5.0 

7.5 

7.4 

5.0 
6.1 

4.2 
4.2 

4.8 

21 

4.9 

22 

10.1 

4.6 

19.2 

6,8 

4.5 

7.3 

3.6 

4.5 

6.8 

6.6 

4.1 

6.0 

23 

9.3 

4.5 

18.0 

8.3  1 

4.4 

13.3 

3.5 

4.2 

6.6' 

6.4 

3.9 

9.5 

24 

8.4 

4.4 

17.1 

8.4' 

4.3 

12.4 

3.4 

4.1 

6.2 

5.8 

3.8 

10.0 

iS 

7.5  1 

4.3 

20.4 

7.4 

4.1 

10.1 

3.4 

4.0 

5.6 

5.5 

3.7 

9.3 

26 

6.5 

4.1 

23.4 

6.8 

4.0 

8.3 

4.7 

3.9 

5.2 

5.3 

3.6 

7.5 

27 

5.6 

3.9 

22.6 

6.4 

3.9 

7.0 

4.6 

3.7 

4.9 

5.1 

3.6 

6.7 

28 

5.2 

3.8 

21.3 

6.1 

3.8 

6.0 

4.3 

3.6 

4.6 

4.9 

3.7 

6.4 

29 

6.2 

20.0 

5.8 

3.7 

5.6 

4.0 

3.4 

4.5 

4.7 

3.9 

6.0 

30 

6.4 

18.3 

5.7  1 

4.0 

5.4 

3.7 

3.3 

4.3 

4.5 

5.4 

6.2 

31 

6.7 

1 

16.3 

3.9 

3.6 

3.3 

4.4 

8.8 

Note.— From  January  15  to  February  23  the  river  was  frozen  entirely  across,  except  for  a  narrow 
channel  near  the  east  bank.  Gage  readings  are  to  water  surface  in  hole  cut  in  ice.  Thickness  of  ice. 
1  to  1.2  feet.  From  February  24  to  March  4  tho  ice  gradually  broke  up.  The  following  comparative  read- 
ings wnre  made: 


Date. 


February  8. . 
February  17. 
February  23. 
February  25. 


Water   ! 
1  surface.  ' 

1 

Top  of 
ice. 

Feet. 
5.6  , 
4.7 
4.5 
4.3  i 

Feet. 
5. 6 

4.7 

4.5 

4.3 

22 
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Station  rating  table  for  Susquehanna  River  at  WiUcesbarref  Pa.,  from  January  1  to  December 

31, 1905. 


Gage 
height. 

1 

1  Discharge. 

1 

Gage 
height. 

Discharge. 

'     Gage 
1   height. 

Discharge. 

i     Gage 
height. 

Discharge. 

^««. 

8econd-feet. 

Feet. 

Second-feet. 

'     Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

•       2.00 

620 

3.80 

3,780 

1        6.20 

11,470 

1      12.50 

42.430 

2.10 

720 

3.90 

4,030 

6.40 

12,240 

'       13.00 

45.400 

2.20 

1             820 

4.00 

4.280 

6.60 

13,020 

1       13.50 

48,510 

2.30 

j             930 

4.10 

4.540 

6.80 

13,810 

1       14.00 

51,700 

2.40 

1,050    , 

4.20 

4.800 

7.00 

14,610 

14.50 

54,990 

2.50 

1          1,180    1 

4.30 

5,070 

7.20 

15,430 

15.00 

58,400 

2.  GO 

'          1*320    I 

4.40 

5,340 

7.40 

16,270 

1       15.50 

61,900 

2.70 

1,470 

4.50 

5,620 

I        7.60 

17,130 

1       16.00 

65,500 

2.80 

1          1.630    ' 

4.60 

5,910 

1        7.80 

18,010 

16.50 

69.250 

2.90 

1,810    1 

4.70 

6.210 

8.00 

18,910 

I       17.00 

73.000 

3.00 

1          2,000 

4.80 

0,520 

;        8.50 

21,250 

'       17.60 

76.900 

3.10 

1          2,200 

4.90 

6,830 

9.00 

23,700 

!       18.00 

80,900 

3.20 

1          2,410 

5.00 

7,150 

,        9.50 

26.210 

1       18.50 

84,900 

3.30 

1          2,620 

5.20 

7,800 

'       10.00 

28.760 

1       19.00 

89,100 

3.40 

2,840 

5.40 

8,490 

!      10.50 

31,340 

19.50 

93,350 

3.50 

1      •    3,070 

5.60 

9,210 

1       11.00 

33,960 

'       20.00 

97,800 

3.60 

1          3,300 

5.80 

9,050 

1       U.60 

36,670 

21.00 
:      22.00 

1 

106,800 

3.70 

j          3,540 

6.00 

10,710 

12.00 

39,510 

116,300 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  25  discharge 
measurements  made  during  1899-1905.  It  is  well  defined  between  gage  heights  2.2  feet  and  21  feet.  The 
table  has  been  extended  beyond  these  limits.    Below  gage  height  6  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Susquehanna  River  at  WilJcesbarre,  Pa.,  for  1905. 
[Drainage  area,  9,810  square  miles.] 


Month. 


Maximum. 


January  (l-14)a 55,660 

March 130,300 

April 59,800 

May 8, 850 

June 47,250 

July 18, 910 

August 9,950 

September 35,030 

Octol)er 21,250 

NovemlxT 9, 210 

Deoemb(»r ,  65. 500 


second-feet. 

Run-off. 

imum. 

Mean. 

Second-feia 

Depth  in 
inches. 

18,010 

30.360 

3.09 

1.61 

2,620 

41,090 

4.19 

4.$<3 

9,580 

24,550 

2.50 

2.79 

3,540 

5,873 

.509 

.t»l 

2,840 

10,750 

1.10 

1.21 

2,840 

5,487 

.559 

.tH4 

2,620 

5,466 

.557 

.642 

2.620 

12,660 

1.29 

1.44 

3,540 

8,085 

.824 

.»50 

3,300 

5,527 

.563 

.628 

5,910 

20,030 

2.04 

2.35 

a  River  frozen  January  15  to  February  28,  approximately;  no  estimates. 
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SUSQUEHANNA  RIVER  AT  DANVrLLE,  PA. 

This  station  was  established  March  25, 1890,  by  E.  G.  Paul.  It  is  located  at  Mill  Street 
Bridge,  600  feet  south  of  the  public  square,  Danville,  Pa.,  near  the  Pennsylvania  Railroad 
station,  South  Danville.  It  is  52  miles  below  Wilkesbarre  and  11  miles  above  the  mouth 
of  the  West  Branch. 

The  channel  is  straight  for  about  one-half  mile  above  and  below  the  station.  The  right 
bank  is  liable  to  overflow  in  extreme  freshets.  The  bed  is  rocky,  with  some  gravel,  and 
Is  permanent.     The  current  is  good  except  at  extreme  low  water. 

On  March  9,  1904,  the  bridge  and  gage  were  carried  away  in  the  ice  freshet,  and  from 
that  date  until  the  new  steel  bridge  was  in  position  observations  were  made  from  tempo- 
rary gages  and  were  constantly  liable  to  error.  The  new  bridge  rests  upon  the  same  piers 
which  supported  the  bridge  that  was  washed  away.  The  total  span  of  the  bridge  is  about 
1,300  feet,  broken  by  six  piers,  which  do  not  obstruct  the  flow  of  the  stream  to  any  con- 
siderable extent. 

On  March  24, 1905,  a  standard  chain  gage  was  attached  to  the  hand  rail  on  the  upper 
side  of  the  new  bridge  in  the  first  span  from  the  right  bank.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  44.76  feet.  On  July  8, 1905,  the  gage  was  moved  and 
attached  to  the  hand  rail  on  the  lower  side  of  the  bridge  in  the  first  span  from  the  right 
bank.  In  both  positions  it  was  made  to  read  from  the  datum  of  former  gages.  The  gage 
is  read  once  each  day  by  Ed.  F.  Bell.  The  bench  mark  is  the  extreme  south  end  of  the 
stone  doorsill  at  the  east  entrance  to  the  city  filtration  plant.  It.s  elevation  is  31.70  feet 
above  gage  datimi. 

Since  the  establishment  of  the  gage  the  record  shows  a  range  in  gage  height  of  nearly 
2-5  feet,  and  the  extremes  of  high  and  low  water  within  that  period  are  estimated  at  about 
280,000  and  830  second-feet,  respectively. 

All  records  and  estimates  for  this  station  for  years  prior  to  1905  have  been  revised  and 
republished  in  Water-Supply  Paper  No.  109. 

IHscharge  measuremerUs  of  Svaqu^ianna  River  at  DanviUtj  Pa.,  in  1906. 


Date. 


Hydrographer. 


I 


)fareh23. 
March  24. 
March  26. 
March  27. 
March  28. 
March  30. 
March  31 . 
April  1... 
April  3... 
July  8 


J.C.Ho>t 

H.  D.  Comstock 

Hariey  and  Comstock. 

H.  D.  Comstock , 

G.F.  Hariey 

....do 

....do 

....do 

....do 

Grover  and  Biggl 


Width 


Feet. 
1,272 
1,272 
1,272 
1,272 
1,272 
1,272 
1,272 
1.272 
1,264 
870 


Area  of 
section. 

Mean 
velocity. 

Sq.feet. 

Feet  per 
aectmd. 

15,290 

5.96 

14,300 

5.89 

20,530 

7.07 

19,780 

6.94 

18,280 

6.56 

15,420 

5.94 

13,620 

5.67 

12,050 

5.32 

9,324 

4.91 

2,893 

2.67 

Gage 
height. 


DiB- 
chai^. 


I 


Feet. 
14.50 
13.72 
18.62 
18.02 
16.85 
14.63 
13.21 
11.97 
9.83 
3.90 


Sec-feet. 
91,160 
84,240 
145,100 
137,300 
119,900 
91.630 
77,180 
64,110 
45,790 
7,720 
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Mean  daily  gage  height,  in  feet,  of  Susquehanna  River  at  Danville,  Pa.,  for  1905. 


Day. 


Mar. 


!  '  i  '  I 

Apr.      May.      June.      July,   i    Aug.      Sept. 


2 1 

3 1 

4 

5 

6.      ...: 

8 

9 

10 

11 

12 '   

13 i  

14 1 

IS 

1 
16 

17 1     .. 

18 i  

1 

19 

20 ! 

21 '  

22 '  

23 

1  14.5 

24 

1  13.72 

26 ' 

26 

...  '  18.62 

27 

1  18.02 

28 

'  17.05 

29 

'  15.95 

30 

1  14.46 

31 

1  12.05 

05  I 

>     I 

45| 
5    i 
2    j 
35 
9 

a5 

45 

» 

4 

75 

25 

7 

5 

5 

05 

65 

55 

6 

85 

5 

3 

1 

9 

2 

8 


4.5  I 
4.4  , 
4.3 

4.2 
4.1  I 
4.0  ! 

4.0  I 

4.1  I 
4.1 

4.0  I 

4.0  i 

3.9 
3.8  I 
3.8  I 
3.7 
3.7 

3.6  ' 

3.7  i 

3.8  i 
3.9 
3.8 
3.7 
3.6 
3.6 
3.5 
3.4 
3.4 
3.3 
3.3 
3.4 
3.4 


3.2  I 
3.1  I 

3.0 ; 

2.9  I 
2.9  j 
2.9 

3.0  ' 

3.1  I 
4.6 
4.5 
4.3 
4.1  , 
4.0 
3.8  ' 
4.0  j 
3.9 
3.7 

3.5  I 
3.4  I 

3.3  I 
5.9 
5.6' 
7.8  I 
9.8 
8.8  ! 
7.3 
6.0  < 
5.7! 

4.6  j 
4.4 


I 


4.2 

4.1 

4.0 

3.9 

5.6 

5.0 

4.8 

3.9 

3.7 

3.5 

3.5 

3.4 

3.6 

3.5 

3.3 

3.3 

3.3 

3.2 

3.2 

3.1 

3.0 

3.0 

3.0  ' 

2.9  I 

2.8  I 

-; 

3.9 
3.6 
3.5 
3.4 
3.3 


3.0 
3.3 
3.7 
3.9 
4.0 
4.0 
3.8 
3.4 
3.3 
3.2 
3.0 
3.1 
3.5 
4.7 
4.2 
5.2 
5.0 
4.5 
4.4 
4.8 
4.6 
4.0 
3.7 
3.5 
3.6 
3.4 
3.3 
3.1 
3.0 
2.9 
2.9 


2.9 

2.8 

4.35 

5.5 

5.7 

6.4 

9.2 

8.9 

7.0 

5.8 

5.1 

5.7 

5.9 

6.4 

6.5 

5.9 

5.2 

4.9 

4.7 

5.2 

6.2 

5.7 

5.9 

5.2 

4.8 

4.4 

4.1 

3.9 

3.8 


f)C!t. 

3.5 

3.4 

3.4 

3.3 

3.3 

3.3 

3.8 

3.7 

3.5 

3.3 

3.3 

4.7 

5.75 

6.86 

6.6 

5.8 

5.0 

4.6 

4.3 

4.2 

5.0 

5.5 

5.5 

5.2 

4.7 

4.5 

4.3 

4.2 

4.1 

3.9 

3.8 


Nov.       I>w. 


3.7  1 

3.6 

3.5 

3.7 

3.8 

3.7 

3.9 

4.0 

4.2 

4.4 

4.4 

4.2 

4.1  I 
3.9  I 
3.8 

3.7  I 
3.7  I 

3.5' 

3.5  I 

3.4' 

3.4 

3.4 

3.3 

3.2 

3.2  , 
3.2  , 
3.7 
4.3 
4.7 


I 


5.8 
7.1 
8.25 
10. 7o 
13.15 
11.20 
9.2 
7.75 
fi.9 
6.7 
h.3 
6.0 
.5.6 
5.3 
.5.0 
7.7 
4.8 
3.9 
3.9 
3.S 
4.0 
4.7 
5.4 
6.8 
7.6 
6.7 
6.5 
6.0 
5.4 
5.2 
5.1 
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Station  rating  taUefor  Sxuquthanna  River  at  Danville ^  Pa. ^  from  March  23  to  December  31  ^ 

1905. 


Gage 
height. 

Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 


Discharge. 


Second-feet 

3,280 

3,580 

3.900 

4,230 

4,570 

4,920 

5,280 

5,650 

6,040 

6,450 

6,880 

7,330 

7,780 

8,230 

8,690 

9,160 

9,0(X) 

10,170 

10,690 

11,220 

11,760 

12,300 

12,840 


Oage 
height. 

Feet. 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 


I  Discharge. 

Second-feet. 

13,390 
j        13,940 
14, 490 
15,040    I 
15,600    I 
16,160 
16,720 
I        17,290 
[        17,860    I 
I        18,430 
I        19,590 
I        20,770    I 
21,960 
23,160 
24,400 
25.660 
I        26,940 
28,260 
29,580    , 
30,940 
I        32,320 
33,740 
35,200 


Gage 
height. 

Feet. 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 
10.00 
10.20 
10.40 
10.60 
10.80 
11.00 
11.20 
11.40 
11.  (JO 
11.80 
12.00 
12.20 
12.40 
12.60 
12.80 
13.00 
13.20 


Discharge. 


Second-feet. 
36,680 
38,200 
39,740 
41,320 
42.920 
44,560 
46,220 
47,900 
49,620 
51,360 
53,120 
54,920 
56,740  . 
58,580 
60,460 
62,380 
64,320 
66,280 
68,280 
70,300 
72,340 
74,420 
76,520 


!     Gage 
height. 

1 
Discharge. 

Feet. 

Second-feet. 

13.40 

78,640 

13.60 

80,780 

13.80 

82,940 

14.00 

85,120 

14.20 

87,320 

14.40 

89,560 

14.60 

91,820 

14.80 

94,100 

15.00 

96,420 

15.20 

98,760 

15.40 

101, 140 

15.60 

103,560 

15.80 

106,020 

16.00 

108.520 

16.20 

111,060 

16.40 

113,640 

16.60 

116,260 

16.80 

118,920 

17.00 

121,620 

17.50 

128,620 

18.00 

135,900 

18.50 

143,400 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  22  discharge 
measurements  made  during  1899-1905.  It  is  fairly  well  defined  between  gage  heights  1.5  feet  and  19 
feet.    Below  4.5  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Susquehanna  Rii^r  at  Danville,  Pa.,  for  1906. 
[Drainage  area,  11,070  square  miles.] 


Month. 


March  (8  days) 

April 

May 

June 

July 

.August 

September 

October 

November 

December 


Discharge  in  second-feet. 

Run-ofl. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  .square 

mile. 

Depth  in 
inches. 

145,200 

73,900 

106,000 

9.58 

2.85 

63,830 

10,690 

26,690 

2.41 

2.69 

10, 170 

4,920 

6,974 

.630 

.726 

44,560 

3,580 

11,620 

1.05 

1.17 

16,160 

3,280 

6,256 

.565 

.651 

13,940 

3,580 

6,885 

.622 

.717 

39,740 

3,280 

15,520 

1.40 

1.56 

23,470 

4,920 

10,060 

.909 

1.05 

11,220 

4,570 

6,879 

.621 

.693 

75,990 

6,880 

22,910 

2.07 

2.39 
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SUSQITEHANNA    RIVER    AT    HARRISBURO,   PA. 

Regular  daily  observations  of  the  stage  of  Susquehanna  River  at  Harrisbui^  were  started  in 
1890  by  E.  Mather,  president  of  the  Hapisburg  water  board.  The  observations  have  been 
continued  since  that  time  and  have  been  furnished  to  the  United  States  Geological  Survey 
through  the  courtesy  of  Mr.  Mather. 

The  gage  is  located  in  the  pump  well  at  the  pump  house  of  the  city  waterworks,  the  well 
being  connected  with  the  river  by  two  lai^ge  mains.  The  datum  of  the  gage  is  the  low-water 
mark  of  1803,  and  is  marked  on  a  lai^  sloping  rock,  about  40  feet  from  the  left  bank  at  low 
water  and  about  halfway  between  the  Walnut  Street  Bridge  and  the  pumping  station.  Tlie 
original  readings  are  taken  in  feet  and  inches,  and  for  convenience  in  computations  have  been 
reduced  to  feet  and  tenths.  In  the  summer  of  1904  certain  changes  and  improvements  were 
made  at  the  pumping  station  and  a  partial  dam  was  made  in  the  river  just  below  it.  The 
effect  of  this  dam  was  to  raise  the  apparent  stage  of  the  water  at  the  gage.  Observations  at 
this  gage  are  made  by  the  engineer,  C.  M.  Nagle,  each  morning  before  starting  the  pumps. 

The  first  dischaige  measurement  at  this  station  was  made  in  March,  189^,  by  E.  Q.  Paul, 
and  measurements  have  been  made  here  by  the  engineers  of  the  United  States  Geological 
Survey  since  that  date.  The  measuring  section  is  at  the  lower  side  of  the  Walnut  street  toll 
bridge,  at  which  point  the  river  is  divided  into  two  channels  by  Fosters  Island,  which  is  here 
about  1 ,200  feet  wide.  This  island  has  low,  sloping  banks,  and  during  extreme  floods  is  com- 
pletely overflowed.  At  ordinary  stages  the  left  channel  is  1,350  feet  wide,  broken  by  six 
bridge  piers ;  the  right  channel  is  1 ,300  feet  wide,  broken  by  seven  piers.  The  banks  of  the 
river  are  high.  The  bed  is  composed  of  hard  material  and  is  permanent,  except  in  the  spans 
adjacent  to  the  island.    The  velocity  never  becomes  too  sluggish  to  measure. 

The  initial  point  for  soundings  is  the  upright  at  the  end  of  the  hand  rail  on  the  downstream 
side  at  the  left  bank. 

On  July  18, 1904,  a  standard  chain  gage  was  attached  to  the  guard  rail  on  the  upstream 
side  of  the  Walnut  Street  Bridge  in  the  left-hand  span .  The  length  of  the  chain  is  39.38  feet. 
The  gage  is  read  once  each  day  by  Thomas  Numbers,  the  toll  collector.  The  datum  of  this 
gage  is  also  the  low-water  mark  of  1803,  and  it  is  believed  that  it  records  truly  the  stage  of  the 
river  to  that  datum,  and  that  the  changes  in  bridges  below  or  in  the  pimiping  station  above 
do  not  appreciably  affect  the  records  obtained  from  it.  The  datum  is  referred  to  a  bench 
mark  on  the  left  abutment  at  the  top  upstream  outer  comer  of  the  bridge  seat;  elevation, 
32.92  feet. 

During  the  summer  and  spring  of  1903  a  new  bridge  was  built  across  the  Susquehanna  at 
Market  street,  which  is  about  1 ,200  feet  below  the  gaging  station.  The  piers  of  this  new 
bridge  obstruct  the  channel  of  the  river  by  between  10  and  15  per  cent  of  the  total  cross 
section.  In  the  latter  part  of  1903  and  early  in  1904  the  old  piers  on  this  site  were  removed, 
so  that  the  river  channel  was  left  in  such  condition  that  the  effect  on  the  stage  of  the  river 
at  the  Walnut  Street  Bridge  remained  practically  unchanged. 

All  records  and  estimates  for  this  station  prior  to  1905  have  been  revised  and  republished 
in  Water-Supply  Paper  No.  109. 
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Discharge  mecLsuremenis  of  Swtquehanna  Rii'vr  at  Harriaburgy  Pa.,  in  1905. 


Date. 

Hydrographer. 

\^^'^'^-   ^Uon. 

V 

Mean 
eloclty. 

i   hei^t. 

DlB- 

oharge. 

'  Feet  per 
Feet.     Sq.feet.     second,  i     Feet.     ^Sec.-feet. 

Murch22 

Rol)orl  FoUan8l)«».. 

.     2,678         44,720            6.19  1        1&72 

276,800 

March  23 

do 

.     2,678        30,940  1          5l  58          13.96 

223,000 

March  25 

do 

.     2,678        33,230            6l34 

11.46!       in,600 

Mttrch26..   .. 

Hoyt  and  Follan9l)w> 

.      2,678         40,300            6.96 

14.06  1      240,800 

Murch27 

FoUanalxv  and  M onto 

.     2,678         38,  €»            6.88 

13.36'      225,900 

March  28 

do 

.      2.678     -  36,830            5.70 

12.76        209,900 

March  28 

do 

.      2,678         36,090  '          6.66 

12.50        204,000 

March  29 

ILM. 

Monk* 

.     2,675         32,940^          5.34 

11.37         176,000 

MArch-29. 

do 

.      2.676  .      33,610  ;          6.37 

11.62  {      180,600 

March  30 

do 

.      2,668         30,960            6.11 

ia58'      158,100 

March  31 

do 

.      2.668         27,900 

4.79 

9.44  1       133,700 

March  31 

do 

.      2,668         27,190 

4.74 

9.16         128,900 

April  1 

do 

.     2,667         24,960            4.47 

8.30'      111,600 

ApriM 

0.  F. 

Harloy 

.      2,602         18,380 

3.47I         6.79'        63,790 

Julys 

N.  r. 

(trover 

.     2,479          9,534 

1.61            2.39          15,310 

Julys 

do 

.     2.571         11,230 

2.06            2.97  .        22,980 

!             1 

Mean  daUy  gage  height  j  in  feet,  of  Susquehanna  River  at  Harrisburg,  Pa. ,  for  1906. 

Day. 

Jan. 

6.8 
5.11 
5.8 
5.2 

Feb. 

4.8 
4.8 
4.8 
4.6 

Mar. 

3.7 
3.7 
3.6 
3.55 

Apr. 

8.3 
7.46 
6.8 
6.0 

May. 

3.1 
3.0 
2.8 
2.7 

June.  1  July.     Aug.     Sept. 

Oct. 

Nov.  I  Dec. 

1 

1.9        2.7 
1.9        2.5 
2.0        2.45 
1.85       2..«» 

2.0         1.86 
1.9         1.8 

2.0  1.8 

2.1  2.1 

1.8    1    2.4    1     5.3 

1 

1.76 

1.8 

1.76 

2.3    1     6.4 

3 

2.3    1     6.2 

4 

2.3        11.26 

5 

4.4 

4.6 

3.4 

5.3 

2.6 

1.85       2.35 

2.2    ,     4.6 

1.8        2.3    1    12.18 

K 

5.2 
5.5 
9.9 

4.6 
4.6 
4.4 

3.56 
3.6 
3.7 

4.95 
5.05 

5.8 

2.5 
2.45 
2.6 

1.8         3.05 
2.0    1     2.85 
2.2    '    2.55 

2.1         3.9 
2.46       3.5 

1.8    1    2.35      10.0 

- 

1.8         2.35        8.15 

s 

2.2         4.9    '     1.9    1    2.3         6.7 

9 

8.7 

4.4         4.02 

5.7 

2.6 

3.3         2.3    ;    2.05       4.4 

1.9         2.4          5.7 

Ill 

7.9 

4.4         4.8 

6.3 

2.5 

3.7         3.0 

1.9         3.6 

1.7         2.4          6.1 

11 

n.5 

5.4 
5.3 

4.8 

4.4         5.5 

4.0  8.1 

4.1  !    7.46 
4.0         7.0 

5.0 
4.8 
6.0 
5.4 

2.6 
2.45 
2.36 
2.4 

3.7         3.15 
3.3    1    2.85 
3.1         2.5 
3.15       2.6 

2.45       3.0 
1.96       3.1 

1.6         2.7          4.65 

12  .... 

2.15  1    2.7          4.4 

Ui 

2.5 
4.0 

3.6 
3.65 

3.5 
3.8 

2.6    1     4.1 

14 

2.5         3.9 

:,-, 

4.8 

4.0 

6.8 

5.3 

2A\5 

3.15       2.6 

4.15 

4.15 

4.3 

2.36       3.4 

u, 

4.3 

3.9 

6.7 

4.9 

2.8 

3.0    .    2.6 

5.7 

3.85 

3.9 

2.36       3.1 

i: 

3.9 

3.9 

6.6 

4.5 

2.95 

2.7 

2.6 

6.15 

3.4 

3.4 

2.26       3.0 

IH 

3.9 

3.8 

6.45 

4.26 

3.2 

2.45 

2.35 

4.9 

3.06      2.9 

2.2    1     2.6 

19 

3.9 

3.8 

16.0 

4.1 

3.05 

2.36 

2.16 

4.0 

3.0    1    2.65 

2.15 

2.6 

■JJ 

3  7 

3.7 
3.6 

12.86 
16.71 

3.9 
3.7 

3.05 
2.85 

2.25       2.0 

n  AR  <    .^  n.(i 

3.0 
3.6 

2.05 
2.0 

2.4 

21 

3.65 

2.4    1     1.85  ,     3.25 

3.1 

2.7 

» 

3.65 
3.35 

3.6 
3.6 

15.66 
13.86 

3.65 
3.6 

2.7 
2.6 

3.5    '     1.7    '    2.96 
4.66       1.6    1    2.66 

3.6 
3.2 

4.75 
4.96 

1.9 
1.9 

4.1 

ij 

4.75 

24 

3.3 

3.0 

ft2.9 

3.6 
3.55 
3.6 

11.75 
11.72 
14.05 

4.0 
4.6 
4.2 

2.45 
2.35 
2. '25 

6.1         1.7    '    2.4 

2.9 

4.4 

3.9 
3.5 

1.8 
1.8 
1.7 

6.26 

25 

6.2  -     1.65       2.5         2.8 

5.3  1.75       3.6         2.55 

5.75 

2r, 

6.3 

27 

e4.35 

d3.5 

13.62 

3.9 

2.1 

4.5    ■     1.6    !    2.9         2.3 

3.25 

1.7 

4.7 

2S 

4.8 
4.8 

3.65 

12.138 
11.52 

3.6 
3..'« 

2.1 
2.1 

3.8    '     1.8         2.66       2.1 
3.3    1    2.05  '     2. .16       2.0 

3.0 

2.8 

1.7 
1.76 

4.1 

26 

3.95 

D 

4.8 

10.42 

3.25 

2.0 

2.95       2.0    ,     2.1         1.9 

2.66 

2.9 

4.2 

31. 

4.8 

9.3 

1.95 

:    2.2    '     1.85    

2.5 

4.5 

'March  19  ice  went  out.  «-  January  27  river  frozen  over. 

^  January  30  riTer  frozen  at  gage ;  readl  ngs  to  top  of  ice.  <<  Open  water  at  gage  February  27  to  March  1 1 . 
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Station  rating  taUe  for  Siisquehanna  River  at  Harrisburg,  Pa.,  from  January  1  to  Deeemha 

SI,  1905. 


f^ft.  '  DiBeharge.il   ^J^^    i  Discharge. 


Feet. 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
l.GO 
1.70 
1.80 
l.OO 
2.00 
2.10 
2.20 
2..% 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 


Second-feet.^ 

6,550 

7,090 

7,660 

8,240 

8,850 

9,520 

10,200 

10,930 

11,700 

12,500 

13,300 

14,160 

15,050 

15,980 

16,950 

17,9()0 

19,010 

20,100 

21,210 

22,340 

23,480 

24,(i20 

25,760 

26.910 

28,130 


Feet. 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5. (JO 
5.80 
6.00 
6.20 
6.40 
6.60 
6.80 


Second- feet. 

I        29,430 

I        30,800 

i        32,200 

^        33.()00 

I        35,000 

'        36,400 

I        37,800 

39.200 

40,700 

42,200 

43,800 

45,400 

47,100 

48,600 

50,250 

51.900 

55,100 

68,400 

61,700 

65.000 

68.400 

71,900 

75.500 

79.200 

82,900 


Note.— The  above  table  is  applicable  only  for 
charge  measurements  made  during  1897-1905.    It ' 


Oage 
height. 

Feet. 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.20 
9.40 
9.(i0 
9.80 
10.00 
10.20 
10.40 
10.60 
10.80 
11.00 
11.20 
11.40 
11.60 
11.80 


Discharge. 

Second-feet. 
86,600 
90,400 
94.200 
98.000 
101,800 
105,600 
109.400 
113,200 
117,100 
121,100 
125,100 
129,100 
133,100 
137,200 
141,400 
145,600 
149,800 
154.200 
158,600 
163,000 
167,500 
172,100 
176,700 
181 ,300 
185,900 


Ga«e 
height. 

Feet. 
12.00 
12.20 
12.40 
12.60 
12.80 
13.00 
13.20 
13.40 
13.60 
13.80 
14.00 
14.20 
14.40 
14.60 
14.80 
15.00 
15.20 
15.40 
15.60 
15.80 
16.00 
16.50 
17.00 
17.50 
18.00 


Discharge. 


Second-feet 
190,900 
195,100 
199.800 
204,eQ0 
209,400 
214,200 
219  ,«W 
223,900 
228,900 
233,900 
238,900 
243,900 
249,100 
254.300 
259.500 
264,700 
269,900 
275.300 
280.700 
286,100 
291.500 
305,200 
319,200 
333.500 
348,000 


feet  the  rating  curve  is  practically 
table  is  the  same  as  for  1904. 


open-<2hannel  conditions.    It  is  based  on  44  di»- 
swell  defined  throughout.    Above  gage  height  1^ 


a  tangent,  the  difference  being  3,000  per  tenth.    Below  7  feet  the 


Estimated  monthly  discharge  of  SusqueJianna  River  at  Harrisburg,  Pa.,  for  1905. 
[Draintige  area,  24,030  square  miles.] 


Month. 


January  1-25  a 
March  19-31... 

April 

May 

June 

July 

August 

September 

October , 

November 

December 


Discharge  in  second-fe«»t . 


Maximum. 


143,500 
283,700 
111,300 
24,620 
71,900 
25,190 
71,020 
50,250 
51,080 
22,. 340 
194,600 


Minimum.      Mean. 


23,480  ! 
68.400  I 
26,340 
12,900 
11,700  I 


10,200 


12,100  I 

11,700  ; 

10,200  I 
10,930 
16,950  I 


55.550 
199,100 
50,430 
18,810 
26,910 
16,300 
23,010 
25,390 
23,190 
15,360 
58,120 


Run-off. 


Second -feet 

per  SQuare 

mile. 


2.31 

&28 

2.10 

.783 

1.12 

.678 

.958 

1.06 

.965 

.639 

2.42 


Depth  in 
inches. 


2,15 
4.00 
2.M 

.903 
1.25 

.7S1 
1.10 
MS 
1.11 

.713 
2.79 


alee  conditiomi  Jan.  26  to  Mar.  18:  no  estimates. 
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SirsQUEIIAXNA  RIVEU  AT  M'CALL  FEKIIY,  PA. 

This  station  was  established  May  17,  1902,  by  Boyd  Ehle  while  investigating  a  power 
development.  It  is  located  at  a  narrow  and  rocky  part  of  Susquehanna  River,  about  20 
miles  above  its  mouth  and  1  mile  above  the  village  of  McCall  Ferry. 

For  a  considerable  distance  along  this  portion  of  the  river  the  bank  on  the  York  Counly 
shore  is  the  retaining  wall  of  an  abandoned  canal,  which  can  l>e  overtopped  only  in  ik» 
greatest  floods.  The  Lancaster  shore,  on  the  opposite  side,  is  made  up  of  almost  equally 
vertical  rock,  and  the  railroad  which  skirts  it  has  never  yet  been  flooded  at  this  point. 
The  gaging  section  first  selected  for  this  station  is  located  at  Duncan  Run,  where  two  islands, 
Uartman  and  Streepers,  divide  the  river  into  three  channels  ranging  in  width  from  100  to 
500  feet.  At  ordinary  low  water,  however,  two  of  these  channels  are  dry  and  the  discharge 
is  confined  to  the  main  or  westernmost  channel.  The  river  bed  at  this  section  is  of  mica- 
schistose  rock,  with  some  projecting  bowlders  and  large  irregularities.  The  flow,  however, 
is  comparatively  free  from  the  boils  so  common  in  a  river  of  this  character. 

The  dischai^  measurements  at  this  station  are  made  from  a  boat  held  in  place  by  a  rope 
stretched  between  the  towpath  and  Streepers  Island,  the  gaging  points,  10  feet  apart,  being 
indicated  by  a  tagged  wire,  which  is  also  used  in  keeping  the  boat  parallel  to  the  stream. 

In  order  to  provide  for  measuring  the  lai^e  floods  which  occur  in  the  winter  and  spring 
months,  a  cable  station  was  established  by  Mr.  Ehle  in  the  fall  of  1902  about  1,000  feet 
downstream  from  the  Duncan  Run  section.  The  banks  of  the  river  and  the  conditions  of 
the  river  UkI  are  very  similar  to  those  at  the  upper  section,  the  only  difference  being  that 
the  t)ed  is  somewhat  more  irregular.  During  the  low-water  period  of  the  fall  of  1902  a  care- 
ful survey  was  made  of  the  swtion  at  the  cable  station,  and  a  contour  map  with  1-foot  inter- 
vals was  prepared,  from  which  the  effective  areas  could  \)e  accurately  determined,  thus 
eliminating  the  error  in  discharge  due  to  possible  inaccuracies  in  the  soundings  at  the  time 
of  measurements.  The  width  of  the  stream  at  this  point  is  al)Out  1,300  feet,  and  the 
niaximum  depth  during  a  gaging  was  46  feet. 

The  car  cable,  a  three-fourths  inch  37-wire  strand  with  a  span  of  1,450  feet,  is  anchored 
to  3-inch  eyebolts  set  in  cement  in  the  solid  rock  on  either  side  of  the  river.  A  2-inch 
tumbuckle  is  provided  at  the  York  County  end.  to  regulate  its  height  above  the  water.  A 
high  cliff  on  one  shore  and  a  lai^e  red  oak  on  the  other  give  the  cable  a  10-foot  clearance 
over  the  highest  floods  on  record.  The  car  that  runs  on  the  cable  accommodat<?s  two  peo- 
ple and  is  propelled  by  a  sheave  provided  with  a  crank.  Eighty  feet  upstream  from  the 
main  cable  a  five-eighths  inch  secondary  cable  is  suspended,  along  which  runs  a  trolley  wire 
carrying  a  guy  rope  to  hold  the  meter  against  the  current.  Measuring  points  for  this  sec>- 
tion  are  50  feet  apart,  and  are  indicated  by  red  and  white  bands  painted  on  the  main  cable, 
the  intermediate  distances  being  readily  estimated  by  counting  the  revolutions  of  the 
sheaves. 

The  measurements  at  both  of  the  above  stations  are  referred  to  iwo  permanent  gages, 
designated  Nos.  2  and  5.  These  are  painted  on  the  rock  and  give  elevations  directly  alx)ve 
sea  level.  Gage  No.  2  is  about  three-fourths  of  a  mile  lx»low  the  village  of  McCall  Fe  ry, 
in  the  tailrace  of  the  proposed  power  house,  and  has  been  read  daily  sincx^  June,  1902.  The 
records  in  the  following  tables  have  l)een  referred  to  this  gage.  Gage  No.  5  is  about  2  miles 
Mow  McCall  Ferry,  at  the  foot  of  CuUys  Falls,  and  is  so  located  in  order  to  be  entirely  out 
of  the  influence  of  the  proposed  dam.  One  of  the  purposes  of  such  extensive  preparations 
as  have  been  made  at  this  point  is  to  obtain  data  for  determining  the  coefficient  of  discharge 
over  ogee-faced  weirs  under  high  heads. 

The  methods  used  in  carrying  on  the  work  at  the  McCall  Ferry  station  are  practically 
those  employed  by  the  hydrographei-s  of  the  United  States  Geological  Survey.  Every  effort 
has  been  made  to  eMminate  any  source  of  error,  and  vertical  velocity-curve  determinations 
were  made  wherever  possible.  At  Duncan  Run.  in  order  to  make  these  measurements,  an 
80-pound  weight,  with  pulley  and  rope  attached,  was  dropped  to  the  bottom,  so  that  the 
meter  could  be  pulled  down  without  being  washed  too  far  from  the  section.     When  the  sur- 
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face  velocity,  or  0.6  method,  was  used,  the  results  were  reduced  by  coefficients  detennincd 
from  these  vertical  velocity-curves.  At  the  cable  station  the  secondary  cable,  with  the  aid 
of  the  guy  rope,  made  it  possible  to  get  vertical  velocity-curve  measurements  at  much 
greater  velocities  and  depths.  A  No.  12  telegi-aph  wire  was  found  to  be  more  satisfacton- 
at  such  times  for  holding  the  meter  than  the  insulated  cable  ordinarily  used,  as  it  offered 
less  resistance  to  the  current,  would  allow  the  meter  to  sink  deeper,  and,  being  leas  bowed 
by  the  water,  would  show  more  accurately  its  depth  below  the  surface.  In  this  way  verti- 
cal velocity-curves  were  obtained  to  depths  of  20  feet  and  in  currentjs  of  10  feet  per  second. 
During  the  highest  stages,  when  the  velocity  sometimes  reaches  17  feet  per  second,  readings 
could  be  taken  only  at  the  surface.  These  results  were,  however,  reduced  by  coefficients 
determined  from  the  vertical  velocity-curve  for  each  measuring  point. 

All  records  and  estimates  for  this  station  for  years  prior  to  1905  have  been  revised  and 
republished  in  Water-Supply  Paper  No.  109. 

Mean  daily  gage  height,  in  feet,  of  Suaquehanna  Rii^r  at  McCaU  Ferry,  Pa.,  for  liK)5, 


Day.  Jan.  |  Feb.  ,  Mar.  I  Apr.     May.  |  June.    July,  i  Aug.     Sept.     Oct.  |  Nov.     Dec. 


I 


I 


1 122.4 

2 121.2 

3 121.0 

4 120,5 

5 119.3 

6 119.8 

7 122.6 

8 128.4 

9 127.0 

10 123.8 

11 '  123.2 

12 '  122.0 

13 '  121.3 

14 '  120.9 

15 120.5 

10 120.0 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


119.6 
119.1 
119.0 
119.3 
119.0 
119.0 
119.2 
118.7 
118.1 
117.5 
116.9 
116.3 
116.5 
116.4 
116.0 


116.0 
116.1 
116.9 
117.0 
116.6 
116.0 
116.1 
116.4 
116.2 
116.0 
116.2 
116.2 
116.4 
116. 4 
116.1 
115.8 
116.0 
116.3 
116.0 
11.5.9 
115.6 
115.6 
115.5 
115.7 
115.6 
116.0 
116.5 
116.5 


116.6 

116.7  I 

116.8  I 

116.8  ' 
117.0 

116.9  I 
117.3  I 

,  117.5  I 

,  118.3 

I  119.5 

119.9 

'  121.9 

'  122.0 

I  121.5 

I  121.0 

120.9 

I  120.6 

120.6 

124.5 

132.5 

136.0 

137.8 

134.9 

132.4 

131.5 

134.6 

133.7 

132.8 

131.4 

130.5 

128.6 


126.9 

125.2 

124.6 

123.6 

122.7 

122.2 

122.9 

122.2 

122.6 

122.4 

122. 1 

121.6 

121.5 

121.8 

122.3 

121.7 

121.2 

120.8 

120.5 

120.0 

119.8 

119.6 

119.3 

119.5 

120.6 

120.5 

120.1 

119.7 

119.3  ' 

119.0  I 


119.7 
119.0 
118.2 
117.9 
117.7 
117.7 
117.7 
117.0 
117.0 
117.4 
117.3 
117.3 
117.4 
117.4 
117.3 
[17.7 
118.0 
118.3 
118.5 
118.3 
118.2 
117.9 
117.7 
117.4 
117.2 
117.0 
110.8 
110.7 
110.6 
116.6 
116.5 


116.5 
116.3  ' 
116.3 

116.3 ; 

116.2  ; 

116.1 

I 
116.2 

116.6  ' 

116.9  ' 

118.6  I 

118.9  I 

119.1  I 

18.7 

18.5 

18.4 

18.3 

18.1 

17.7 

17.4 

17.1 

17.0 

17.0 

119.3  I 
120.5 
123.0 
122.3 
121.1 
120.0  I 
119.3 
118.5  , 


117.4 

118.7 

117.4 

118.5 

117.3 

118.4 

117.7 

118.3 

118.0 

118.1 

118.3 

117.7 

118.5 

117.4 

118.3 

117.1 

118.2 

117.0 

117.9 

117.0 

117.9 
117.6 
117.4 
117.1 
117.0 
1 18.1 
118.7 
118.3 
117.7 
117.3 
118.6 
118.5 
118.1 
117.6 
117.9 
118.0 
117.9 
117.5 
117.2 
116.9 
116.5 
116.2 
116.1 
116.0 
115.9 
116.0 
115.9 
115.8 
115.9 
115.9 
116.4 


117.1 
116.8 
116.5 
116.3 
116.3 
116.5 
116.6 
117.0 
116.9 
116.6 
116.2 
116.5 
116.8 
117.7 
119.9 
120.6 
123.0 
122.4 
120.7 
119.9 
118.8 
118.6 
118.1 
117.6 
117.9 
122.0 
120.0 
119.1 
118.0 
118.5 
117.0 


116.6 
116.5 
116.8  I 
117.0  j 

118.4  I 
121.0  I 
119.7  t 

119.7  , 

121.2  j 
120.0 
119.0  I 
118.8 
119.1 
119.5 
119.4 
120.0  I 
119.6  I 

118.8  I 
I 

118.3 

118.3  ' 

118.2  ' 
118.5 
118.9 

118.3  I 
118.1 
117.8  \ 

117.5  ', 
117.1 
116.8  ' 
116.5 


116.3  I 


116.0 
116.1 
116.0 
115.9 
115.9 
115.9 
116.0 
116.1 
116.2 
115.9 
116.8 
117.0 
119.4 
119.9 
120.1 
119.5 
118.6 
118.1 
118.0 
119.2 
120.0 
120.7 
121.0 
120.2 
119.6 
119.1 
118.7 
118.4 
118.1 
117.8 


117.6 

117.2 

117.0 

117.0 

117.0 

117.0 

117.1 

117.0 

117.0i 

117.2 

117.2 

117.4 

117.7 

117.6 

117.3 

117.0 

117.0 

116.9 

110.8 

116.8 

116.6 

116.3 

116.2 

116.1 

115.9 

115.8 

115.8 


119.2 
123.0 
12:{.4 
120.2 
132.0 
13U.9 
127.0 
124.7 
123.1 
122.  .5 
121.3 
120.  S 
120.3 
119.9 

ii9.:i 

lis.  4 

118  2 

llS.l 

117.7 

117-.-. 

117.W 

130. 7 

i2i».y 

lii.f. 

122.0 
122.3 
121. ». 


115.75  130.  •« 

116.0  120.0 

118. 1  120  ;> 
I3f».3 


Note.— There  was  little  or  no  ice  near  the  gage  during  the  winter  months,  so  that  the  flow  was  not 
modified  appreciably. 
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Slation  rating  table  ^or  Susquehanna  River  at  McCaU  Ferry,  Pa.,  from  June  J,  1902,  to  Decem- 
ber SI,  1905. 


Gase 
height. 

'                       1 
1  Discharge,  i 

Oase 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second- feet. 

Second-feet. 

114.00 

5,  n.o 

115.70 

12,060 

117.60 

22,560 

122.00 

59,000 

114.10 

5,500 

115.80 

12,540 

117.80 

23,^ 

122.50 

66,300 

114.20 

5,S40 

115.90 

13,040 

118.00 

26,110 

123.00 

71,500 

114.30 

6,200 

116.00 

13,540 

118.20 

26,430 

124.00 

84,200 

114.40 

6,560    1 

116. 10 

14,040 

118.40 

27,780 

125.00 

98,600 

114.50 

6,930    1 

116.20 

14,560 

118.60 

29,140 

126.00 

112,900 

114.60 

7,310    ' 

116.30 

15,080 

118.80 

30,500 

127.00 

127,000 

114.70 

7,700    i 

116.40 

15,610 

119.00 

31,900 

128.00 

141,100 

114.80 

8,100 

116.50 

16,150 

119.20 

33,300 

129.00 

155,300 

114.90 

8,  .500 

116.60 

16,680 

119.40 

34,700 

130.00 

172,500 

115.00 

8,920 

116.70 

17,240 

119.60 

36,100 

131.00 

194,100 

115. 10 

9,340 

116.80 

17,800 

119.80 

37,500 

132.00 

,      217,300 

115.20 

9,770 

116.90 

18,360 

120.00 

39,100 

133.00 

1      240,000 

115.30 

10,210 

117.00 

18,930 

120.50 

43,300 

134.00 

282,000 

115.40 

10,660 

117.20 

20,120 

121.00 

49,000 

135.00 

285,300 

115.50 

11,120 

117.40 

21,320 

121.50 

53,200 

130.00 

1      309,300 

115.60 

11,580    1 

Note. — The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  37  discharge 
measurements  made  during  1902-1904,  inclusive.    It  is  well  defined  throughout. 

Estimated  monthly  discharge  of  Susquehanna  River  at  McCaJl  Ferry,  Pa.,  for  1906, 
[Drainage  area,  26,770  square  miles.] 

Discharge  in  socond-feet. 


Month. 


'Maximum.   Minimum. 


January 146,900 

February 18,930 

March 362,900 

April 125,600 

May i  36,800 

June ;  71, .500 

July 29,820 

AupMt 71,500 

September 50,000 

October 48,000 

November 25,770 

December j  217,300 

The  year j  352 ,  900 


13,540 
11,120 
16,690 
31,900 
16,150 
14,040 
12,.>40 
14,560 
16,150 
13,040 
V2,m) 
21,940 


1 1 , 120 


l-feet. 

Run- off. 

Mean. 

Second-feet 

per  square 

mile. 

1.69 

Depth  in 
inches. 

45,170 

1.95 

14,320 

.535 

.567 

116,300 

4.34 

5.00 

56,150 

2.10 

2.34 

22,920 

.856 

.987 

27,850 

1.04 

1.16 

•20,190 

.754 

.869 

28,360 

1.06 

1.22 

29,040 

1.08 

1.20 

25,730 

.961 

1.11 

18,200 

.680 

.759 

61,930 

2.31 

2.66 

38,850 

1.45 

19.83 
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CHEN^VNGO  RIVER  AT  BINGHAMTON,  N.  Y. 

Chenango  River  rises  in  central  Madison  County,  N.  Y.,  in  the  towns  of  Eaton  and  Madi- 
son, flows  southward,  and  unites  with  the  Susquehanna  at  Binghamton.  Its  headwater 
valleys  lie  at  an  elevation  of  al)out  1,200  feet  above  tide.  The  elevation  of  its  mouth  above 
tide  is  864  feet.  Its  length  is  approximately  70  miles,  and  its  drainage  area  is  1,580  square 
miles. 

The  gaging  station,  which  was  established  July  31,  1901,  is  located  at  the  Court  Street 
Bridge,  Binghamton. 

The  bridge  to  which  the  gage  is  attached  stands  squarely  across  the  stream  at  a  point 
where  there  is  a  good  bed  of  gravel  and  small  cobblestones  and  a  smooth,  uniform  current. 
The  channel  is  obstructed  by  three  masonry  piers  supporting  the  four  spans  of  the  bridge, 
79  feet  clear  width  each,  the  bridge  having  a  total  length  of  337  feet  between  abutments.  A 
small  rift  between  the  station  and  the  confluence  of  Chenango  River  with  the  Susquehanna, 
about  2,500  feet  below,  cuts  off  backwater  at  ordinary  stages  of  the  rivers.  For  periods 
during  freshet-s  or  at  times  when  there  is  an  abnormal  rise  on  one  or  both  streams,  either 
record  may  be  affected  by  backwater  and  too  great  a  discharge  indicated. 

A  standard  chain  gage  is  attached  to  the  hand  rail  of  the  bridge  on  the  upstream  side  of  the 
first  span  from  the  right  bank.  The  gage  is  read  by  William  Ray  Monroe.  The  bench  mark 
is  a  circular  chisel  draft  on  the  upstream  corner  of  the  bridge  seat  on  the  left  abutment.  Its 
elevation  is  34.02  feet  alx>ve  gage  datum. 

In  estimating  the  run-off  of  Chenango  River  the  area  directly  tributary  to  storage  reser- 
voirs, from  which  diversion  is  made  to  supply  Erie  Canal,  has  been  deducted  from  the  total 
natural  drainage  area.  The  diversion  area  of  six  reservoirs  at  the  head  of  Chenango  River, 
whose  outflow  is  turned  into  Erie  Canal  through  Oriskany  Creek,  is  30  square  miles.  The 
diversion  area  of  De  Ruyter  reservoir,  at  the  head  of  Tioughnioga  River,  whose  outflow  is 
turned  into  Erie  Canal  Through  Limestone  Creek,  is  18  square  miles.  These  two  areas  have 
been  subtracted  from  the  natural  drainage  area  of  1,580  square  miles,  giving  an  effective 
area  of  1,532  square  miles.  This  estimate  is  approximate,  as  no  allowance  for  direct  inflow 
to  feeder  channels  from  additional  areas,  nor  for  waste  into  the  original  stream,  has  been 
made.     The  gross  area  from  which  more  or  less  run-off  is  diverted  is  about  105  square  miles. 

All  estimates  and  records  for  this  station  for  years  prior  to  1905  have  been  revised  and 
republished  in  Water-Supply  Paper  No.  109. 

Discharge  measurements  of  Chenango  River  at  Binghamton,  N.  F.,  in  1905. 


Date.  Hydrographer. 


May  16.... 
August  19. 
August  25. 


n.  R.  Bwbe. 
C.C.  Covert. 
E.F.  Weeks. 


WldtlL 

Area  of 
section. 

Mean    1 
velocity. , 

Gage 
height. 

Dis- 
charge. 

Ffet.   1 

5^.  feet. 

Feet  per  1 
second,  i 

Feet. 

Sec-feet. 

'      :m 

770 

2.22  1 

6.37 

1,706 

320 

844 

1.83  1 

6.42 

1,545 

29() 

rm 

1.29  i 

5.(i4 

72R 
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Mean  daily  gage  height^  in  feet,  of  Chenango  River  at  Binghamton,  N.  Y.^for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1  June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

T... 

8.32 

6.2 

5.37 

12.56 

6.55 

5.65 

6.12 

6.82 

8.05 

5.95 

6.38 

8.78 

2.... 

8.45 

6.23 

6.57 

10.68 

6.43 

5.66 

6.28 

6.75 

7.12 

5.88 

6.8 

7.28 

S... 

8.85 

6l07 

'5.49 

9.44 

6.38 

6.58 

6.75 

6.15 

7.42 

6.38 

6.48 

12.92 

A... 

r.OB 

&9r 

5.41 

8.76 

6.31 

5.6 

6.6 

5.98 

10.92 

7.12 

6.35 

14.70 

5.... 

6.82 

5.93 

5.47 

10.36 

6.23 

5.62 

6.38 

5.82 

14.72 

0.5 

6.28 

11.56 

t'.... 

b,yrz 

5.93 

5.39 

10.96 

6.56 

8.15 

-6.35 

5.72 

13.1 

6.22 

6.25 

9.42 

7.... 

9.» 

5.9 

6.57 

10.86 

6.61 

7.22 

6.12 

5.72 

9.9 

6.05 

7.65 

8.55 

8.... 

10.55 

5.87 

5.47 

10.0 

6.42 

6.88 

6.1 

6.12 

8.62 

5.95 

7.25 

8.18 

9.... 

9.12 

5.77 

5.46 

9.1 

6.27 

6.68 

6.02 

5.88 

7.78 

5.88 

7.22 

7.90 

10.... 

8.22 

5.72 

5.56 

8.63 

6.32 

6.3 

6.92 

5.76 

7.22 

5.85 

.6.98 

7.78 

11. ... 

7.42 

5.74 

5.7 

8.8 

6.17 

6.1 

5.82 

5.7 

6.88 

6.88 

6.82 

7.50 

12.... 

7.26 

5.66 

5.66 

9.67 

6.12 

6.3 

5.75 

5.8 

9.85 

9.66 

6.76 

7.22 

13.... 

7.98 

5.72 

5.63 

9.13 

6.1 

6.2 

5.72 

6.18 

8.98 

9.22 

6,65 

7.12 

14.... 

7.98 

5.86 

5.76 

8.37 

6.07 

6.3 

5.85 

6.15 

7.98 

7.68 

6.65 

6.96 

15.... 

7.18 

&74 

5.63 

8.05 

6.27 

6.02 

6.98 

5.96 

7.18 

7.15 

6.58 

6.58 

16.... 

6.91 

6.25 

6.76 

8.07 

6.3 

6.85 

6.48 

6.42 

6.92 

6.85 

6.5 

6.12 

17.... 

6.74 

5.68 

5.5 

7.8 

6.21 

5.78 

6.1 

7.38 

6.9 

6.65 

6.38 

6.18 

18.... 

6.58 

5.6 

5.78 

7.C9 

6.25 

6.02 

5.92 

7.0 

8.  OR 

6.52 

6.3 

6.25 

19... 

6.74 

5.65 

8.87 

7.49 

6.28 

6.90 

5.82 

6.35 

8.58 

7.08 

6.22 

6.32 

iO.... 

6.46 

5.6 

12.42 

7.22 

6.28 

7.05 

5.8 

6.08 

7.78 

7.55 

6.12 

6.32 

21.... 

6.34 

5.6 

13.55 

7.74 

6.1 

6.95 

5.72 

5.95 

8.12 

7.45 

5.98 

6.68 

22.... 

6.34 

5.5 

12.79 

8.86 

6.0 

12.32 

6.65 

5.9 

7.68 

6.95 

5.92 

9.42 

23....I 

6.18 

5.62 

12.17 

8.04 

5.92 

11.15 

5.58 

5.85 

7.02 

6.8 

5.9 

9.35 

24-...! 

6.04 

5.4 

11.97 

7.54 

5.85 

9.12 

6.88 

5.72 

6.7 

6.68 

5.85 

8.40 

25.... 

6.36 

5.48 

16.45 

7.19 

5.75 

7.78 

6.72 

5.55 

6.48 

6.58 

5.9 

7.58 

2B.... 

&61 

6.25 

18.45 

6.99 

6.75 

7.1 

6.12 

5.52 

6.35 

6.48 

5.98 

7.38 

27.... 

6.5 

5.54 

17.66 

6.84 

6.06 

6.95 

5.82 

5.48 

6.2 

6.32 

5.85 

7.08 

28.... 

6u55 

5.47 

17.22 

6.66 

6.02 

6.75 

5.7 

6.45 

6.1 

6.25 

5.9 

6.85 

29... 

6.65 

15.64 

6.63 

5.88 

6.52 

5.65 

5.45 

6.05 

6.18 

7.95 

7.12 

30.... 

&63 

14.21 

6.73 

5.75 

6.30 

5.75 

5.48 

6.0 

6.12 

10.8 

8.96 

31.... 

6.33 

13.81 

5.7 

6.82 

7.58 

6.08 



8.12 

Note.— During  the  entire  froEen  period  there  wan  an  open  channel  of  varying  width  at  the  gegc. 
From  January  26  to  February  20,  approximately,  the  river  was  frozen  entirely  across  a  short  distance 
below  the  gage.  The  ice  finally  broke  up  March  18.  Oage  heights  interpolated  November  15  to  18. 
inclusive. 
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STREAM   MEA8UBEMENTS   IN   1905,  PART   III. 


Station  rating  table  for  Chenango  River  at  Binghamtonf  N.  Y.,from  August  i,  1901,  to  Decem- 
ber 31, 1905. 


Gage 
height. 

Discharge. 

i     Gage 
height. 

Discharge. 

!     Gage 
1  height. 

Discharge. 

1     Gage 
1  height. 

Discharge. ' 

1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

,     Feet. 

Second-feet. 

^e^. 

Second-feet.^ 

5.00 

160 

'        7.10 

2,760 

1       9.40 

6,420 

•13.60 

14,460 

5.10 

256 

'        7.20 

2,900 

1       9.60 

6,780 

13.80 

14,880    1 

5.20 

352 

7.30 

3,050 

1       9.80 

7,140 

14.00 

15,300    1 

5.30 

450 

'        7.40 

3,200 

10.00 

7,500 

14.20 

15,720    1 

5.40 

550 

'        7.50 

3,350 

10.20 
10.40 

7,860 

14.40 

16,140    1 

5.50 

650 

'        7.60 

3,500 

8,220 

14.60 

16,560    , 

5.60 

760 

'        7.70 

3,650 

10.60 

8,590 

14.80 

16,980 

5.70 

875 

7.80 

3,800 

10.80 

8,970 

!      15.00 

17,400    1 

5.80 

995 

7.90 

3,950 

11.00 

9,350 

1      15.20 

17,830    ' 

5.90 

1,115 

8.00 

4,100 

11.20 

9,730 

1      15.40 

18,240    i 

6.00 

1,235 

8.10 

4,250 

11.40 

10, 110 

15.60 

18,660 

6.10 

1,365 

8.20 

4,400 

]      11.60 

10,490 

15.80 

19,080 

6.20 

1,495 

8.30 

4,550 

:      11.80 

10,870 

16.00 

19,500 

6.30 

1,625 

8.40 

4,700 

1      12.00 

11,250 

16.20 

19,940 

6.40 

1,755 

8.50 

4,850 

'      12.20 

11,650 

16.40 

20,380 

6.50 

1,885 

8.60 

5,020 

1      12.40 

12,050 

16.60 

20,820 

6.60 

2,025 

8.70 

5,190 

1      12.60 

12,450 

16.80 

21,260 

6.70 

2,165 

8.80 

5,360 

12.80 

12,850 

17,00 

21,700 

6.80 

2,3a') 

8.90 

5,530 

13.00 

13,250 

18.00 

23,950 

6.90 

2,450 

1        9.00 

5,700 

13.20 

13,650 

19.00 

26.300 

7.00 

2,600 

9.20 

6,060 

13.40 

14,030 

Note.— The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  diacharce 
measurements  made  during  1901-1905.  It  is  well  defined  between  gage  heights  5  feet  and  9  fpct.  The 
table  has  been  extended  above  9  feet,  being  based  on  one  measurement  at  19.8  feet. 

Eetimaied  monthly  discharge  of  Chenango  River  at  Binghamtonf  N:  Y.,for  1905. 
[Drainage  area,  1,532  square  miles.] 


Month. 


January  (1-25)  o. 
March  (19-31).... 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Maximum. 

8,495 

24,980 
[  12,370 

I  1,955 

11,890 
2,420 
3,470 

16,810 
6,870 
8,970 

16,770 


e  in  second -feet. 

Minimum. 

Mean. 

1,287 

3,335 

5,479 

15,950 

1,927 

5,120 

875 

'      1,442 

705 

2,503 

738 

1,347 

600 

1,339 

1,235 

4,351 

1,055 

2,287 

1,055 

2,124 

1,391 

4,431 

Run-off. 


Second-feet  '■ 
persQuare  | 


2.18 

10.42 

3.35 

.942 

1.09 


.875 
2.84 
1.46 
1.30 
2.90 


Depth  in 
Incheji. 


203 
5.03 
3.74 
1.09 
1.89 
1.01 
1.01 
3.17 
1.6R 
1.55 
3.34 


alee  conditions  January  26  to  March  18;  no  estimate  made. 


SUSQUEHANNA    RIVKR    DRAINAGK    BASIN. 
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CHEMUNG  RIA^R  AT  CIIKMUNG,  N.  Y. 

Chemung  River  is  formed  at  PaiDted  Post,  N.  Y.,  by  the  confluence  of  Tioga  and  Cohocton 
rivers.  Cohocton  River  lies  entirely  in  the  State  of  New  York.  Tioga  River  receiver,  just 
above  its  mouth,  Canisteo  River,  a  large  tributary,  which  also  has  its  drainage  basin  in  New 
York  to  the  south  of  the  Cohocton.  The  drainage  area  of  Tioga  River  above  the  CanLsteo 
is  mainly  in  Pennsylvania.  Chemung  River  flows  southeastward  through  Coming,  Elmira, 
and  Chemung,  crosses  the  State  line  and  flows  for  a  short  distance  in  Pennsylvania,  then 
returns  to  New  York,  and  crosses  again  to  Pennsylvania  near  Waverly,  finally  emptying 
into  the  Susquehanna  near  Athens,  Bradford  County,  Pa.  Tlie  total  length  of  the  river  is 
about  40  miles,  of  which  30  miles  lie  in  New  York;  the  drainage  area,  me^usured  at  the 
mouth,  is  2,520  square  miles. 

The  topographic  features  of  the  basin  are  as  a  rule  bold  and  broad.  The  hills  rise  to  a 
height  of  several  hundred  feet  on  either  side,  within  a  short  distance  of  the  stream.  The 
upland  plateau  is  to  a  large  extent  wooded,  has  impervious  soil,  no  lake  storage,  and  few 
marsh  areas.  Tributaries  are  ramifying  and  uniformly  distributed,  though  not  very 
numerous,  and  dry  gullies  or  flood  channels  are  common.  The  main  river  is  sluggish, 
with  low  banks  and  a  broad  valley  or  flood  plain  which  is  often  overflowed.  The  concen- 
tration of  storm  waters  from  the  three  large  streams  which  unitt>  just  above  Coming  makes 
possible  excessive  floods.  Dikes  have  been  erected  in  the  cities  of  Elmira  and  Coming  for 
protection.  One  of  the  highest  recorded  freshets  in  the  stream  occurred  June  1 ,  1889.  It 
was  preceded  by  phenomenal  rainfall,  aggregating  .several  inches  in  a  few  hours  during  the 
night  of  May  31.  The  discharge  at  this  time  has  been  estimated  .at  67  second-feet  per 
.square  mile  from  2,055  square  miles,  or  138,000  second-feet.a 

The  gaging  station  was  established  September  7,  19(Ki,  by  R.  E.  Ilorton.  It  is  located 
at  the  suspension  highway  bridge,  midway  between  Chemung,  N.  Y.,  and  Wiilawana,  Pa., 
nc^ar  the  State  line.  • 

The  channel  is  straight  for  700  feet  alx)ve  and  800  feet  U'low  the  station.  The  right 
Irduk  is  high,  cleared,  and  not  subject  to  overflow;  the  left  bank  is  of  medium  height, 
wtioded,  and  will  overflow  at  high  water.  The  bed  of  the  stream  is  composed  of  gravel  and 
i  i  clean  and  permanent.     The  current  is  good.     There  is  but  one  channel  at  all  stages. 

Dischai^  measurements  are  made  from  the  downstream  side  of  the  bridge,  which  has  a 
single  .span  of  395  feet.  The  initial  point  for  soundings  is  the  face  of  the  right  abutment 
on  the  downstream  side. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  bridge,  near  the  right  bank, 
and  is  read  twice  each  day  by  Daniel  L.  Orcutt.  The  bench  mark  is  formed  by  three  nails 
driven  into  a  telephone  pole  70  feet  to  the  right  of  the  initial  point  for  soundings  and  about 
30  feet  upstream.  The  pole  is  marked  with  black  paint  "  U.  S.  G.  S.  B.  M. "  Elevation  of 
l>cnch  mark  above  gage  datum,  29.88  feet. 

All  records  and  estimates  for  this  station  for  years  prior  to  1905  have  l^een  revised  and 
republished  in  Water-Supply  Paper  No.  109. 

Discharge  ineaawremenls  of  Chemung  River  at  Chemung,  N.  Y.,  in  1905. 


Date. 


Hydrographer. 


March  21... 
March  22... 
March  22... 
MaTx:h26... 
March  26... 

May  18 

July  20 

August  23 . 


F.  H.  Bnindage 

do 

do 

W.  B.  Freeman 

do 

H.  R.  Beebe 

Murphy  and  Covert , 
Covert  and  Weeks. . . 


Width. 

Area  of 
section. 

Feet. 

8q.  feet. 

391 

3,381 

389 

3,412 

389 

3,094 

393 

4,462 

393 

4,194 

220 

1,040 

216 

1.0(30 

197 

904 

Mean 
velocity. 

Gago 
height. 

Feet  per 
second. 

Feet. 

4.87 

9.40 

4.87 

9.49 

4.48 

8.84 

6.58 

12.10 

6.16 

11.39 

.69 

2.04 

.75 

2.62 

.49 

2.28 

Dis- 
charge. 


Sec-feet. 

16,480 

16,630 

13,860 

29,340 

25,800 

714 

748 

436 


«  Report  of  Francis  Collingwood,  C.  E.,  on  the  protection  of  the  city  of  Elmira,  N.  Y.,  against  floods. 
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STREAM    MEASUREMENTS    IN    1906,   PART    III. 


Mean  daUy  gage  heighif  infeetf  of  Chemung  River  at  Chemung  t  N,  Y.^for  1906. 


Day.  I  Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

"" 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pec. 

3.64 

2.93 

3.0 

5.95 

3.38 

2.3 

3.05 

3.1 

1.9 

1.86 

2.26 

.3.58 

3.56 

2.93 

3.05 

5.2 

3.2 

2.05 

3.45 

2.95 

2.04 

1.85 

2.34 

2-« 

3.14 

2.88 

3.0 

4.75 

3.2 

2.25 

5.02 

2.75 

2.08 

1.96 

2.65 

4.96 

2.79 

2.83 

2.95 

4.5 

3.05 

2.3 

3.8 

2.6 

2.08 

2.02 

2.46 

6.16 

2.54 

2.75 

3.02 

4.65 

2.8 

2.15 

3.35 

2.5 

2.04 

2.2 

2.44 

4.  Mi 

3.04 

2.65 

3.1 

4.78 

2.8 

2.3 

3.15 

2.38 

2.04 

2.03 

2.5 

4..'C 

4.09 

2.63 

3.08 

5.0 

2.82 

2.35 

2.95 

2.32 

2.02 

1.88 

2.46 

4.(K 

5.74 

2.63 

3.25 

4.7 

2.95 

3.3 

2.82 

2.3 

1.96 

1.86 

2.83 

3.94 

4.59 

2.63 

3.45 

4^5 

2.82 

3.18 

2.9 

2.25 

1.96 

1.87 

2.76 

4.09 

4.09 

2.72 

3.85 

4.22 

2.68 

2.95 

3.0 

2.3 

1.9 

1.86 

2.76 

4.21 

3.76 

2.72 

3.9 

4.7 

2.6 

2.8 

2.95 

2.22 

1.9 

1.84 

2.68 

4.02 

3.49 

2.72 

3.88 

5.22 

2.58 

2.85 

2.65 

2.65 

2.24 

2.9 

2.6 

3.157 

3.34 

2.72 

3.9 

4.78 

2.7 

3.0 

2.72 

4.05 

2.58 

3.0 

2.6 

3.48 

3.39 

2.72 

3.9 

4.22 

2.68 

2.9 

2.75 

3.1 

2.72 

2.71 

2.42 

3.33 

4.44 

2.87 

3.8 

4.2 

2.7 

2.9 

2.92 

2.88 

2.6 

2.5 

2.43 

2,97 

5.04 

2.91 

3.82 

4.5 

2.75 

2.75 

2.92 

2.75 

2.57 

2.42 

2.4 

2.56 

5.60 

2.95 

4.1 

4.35 

2.7 

2.7 

2.8 

2.85 

2.56 

2.36 

2.38 

•2.m 

5.09 

2.9 

7.3 

4.2 

2.65 

3.45 

2.65 

2.82 

2.7 

2.16 

2.32 

2.76 

4.64 

2.88 

13.6 

4.12 

2.6 

7.1 

2.9 

2.65 

2.51 

2.19 

2.34 

2. 72 

3.58 

2.8 

14.1 

3.98 

2.6 

6.05 

2.55 

2.58 

2.58 

2.54 

2.24 

2.« 

3.23 

2.8 

9.48 

4.08 

2.58 

5.05 

2.4 

2.4 

2.38 

2.87 

2.18 

3.26 

2.96 

2.95 

9.3 

5.95 

2.5 

10.65 

2.2 

2.4 

2.28 

2.9 

2.1 

7.05 

2.68 

3.0 

9.6 

5.1 

2.5 

7.88 

2.12 

2.33 

2.19 

2.77 

2.14 

6.  .12 

2.63 

3.0 

11.6 

4.52 

1V36 

5.9 

3.2 

2.16 

2.06 

2.62 

2.22 

5.74 

2.73 

3.0 

13.2 

4.2 

2.4 

5.08 

2.9 

2.08 

2.04 

2.58 

2.17 

4.54 

2.48 

3.0 

11.9 

4.0 

2.35 

4.4 

2.8 

2.02 

2.0 

2.5 

2.06 

4.13 

2.83 

3.0 

10.35 

3.85 

2.4 

3.88 

2.65 

1.94 

1.86 

2.49 

2.1 

,1.84 

2.93 

3.0 

9.9 

3.7 

2.2 

3.68 

2.4 

1.91 

1.9 

2.44 

2.06 

3.58 

3.08 



8.52 

3.55 

2.4 

3.45 

2.42 

1.97 

1.92 

2.32 

2.61 

4.18 

2.93 



7.6 

3.5 

2.3 

3.25 

3.45 

1.94 

1.86 

2.32 

4.02 

fV.68 

2.93 



6.6 

2.25 

3.45 

1.9 

2.24 

4.74 

Note.— River  frozen  entirely  across  January  16  to  March  18,  approximately,  except  for  open  water  at 
the  rapids  lx>low  the  station.  The  gage  heights  are  to  the  surface  of  the  water  in  a  hole  cut  in  the 
ice.    The  following  comparative  readings  were  also  made: 


Date. 


January  28 . . 
February  4. . 
February  11. 
February  18. 
February  26. 

March4 

March  11 ... . 


Water 
surface. 

Top  of 
ice. 

Feet. 
2.93 

Feel. 
3.13 

2.83 

.1,13 

2.72 

3.0! 

2.9 

3.0 

3.0 

3.2 

2.95 

3-06 

3.9 

4.0 

8USQUEHANNA    RIVER    DRAINAGE    BASIN. 
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>VEST  BRANCH  SUSQUEHANNA  RIVER  AT  WILLIAMSPORT,  PA. 

The  West  Branch  of  the  Susquehanna  rises  in  the  mountains  of  Cambria  County,  Pa.,  at 
an  elevation  of  not  less  than  2,000  feet  above  sea  level,  flows  northeast,  then  southeast,  and 
unites  with  the  main  stream  above  Sunbury.  Its  total  length  is  about  425  miles  and  its 
drainage  area  is  approximately  7,030  square  miles. 

The  topography  of  the  basin  is  rugged,  the  banks  of  the  main  stream  and  tributaries  are 
generally  high,  and  there  are  few  low  grounds  subject  to  overflow.  The  fall  is  variable,  but 
is  much  greater  above  Queens  Run  than  below,  where  the  river  traverses  a  wide,  fertile, 
well-cultivated  valley.  Facilities  for  artificial  storage  are  probably  good,  and  the  flow  of 
many  of  the  tributaries  might  no  doubt  be  regulated  to  considerable  extent.  The  river  is 
navigable,  by  means  of  the  canal  along  its  banks,  to  Lock  Haven  and  beyond. 

The  gaging  station  at  Williamsport  was  established  March  1,  1895,  by  Geoi^  D.  Snyder, 
who  was  at  that  time  city  engineer,  and  daily  gage  heights  have  been  recorded  since  that 
date.  It  is  located  at  the  Market  Street  Bridge.  A  standard  chain  gage  was  instaUed  on 
August  16, 1901,  by  E.  G.  Paul. 

The  channel  is  about  1,000  feet  wide  at  the  station,  is  broken  by  four  bridge  piers,  and  is 
straight  for  several  hundred  feet  above  and  below.  There  is  a  dam  about  one-half  mile 
above.  Both  banks  are  high  and  rocky.  The  bed  of  the  stream  is  composed  of  gravel  and 
ailt,  and  will  probably  change  to  some  extent  in  the  shore  spans.  The  current  velocity  is 
.sufficient  for  accurate  measurements  except  at  extreme  low  stages. 

DLachaige  measurements  are  made  from  the  upper  side  of  the  bridge  to  which  the  gage  Ls 
attached.    The  initial  point  for  soundings  is  the  face  of  the  abutment  on  the  left  bank. 

A  standard  chain  gage  is  attached  to  the  upper  side  of  the  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  40.29  feet.  The  gage  is  read  once  each 
day  by  Henry  H.  Guise,  who  is  employed  in  the  city  engineer's  oflBce.  The  bench  mark  is 
a  cut  in  the  face  of  the  left  abutment  of  the  bridge,  10.07  feet  above  the  gage  datum. 

During  nearly  eleven  years,  from  March,  1895,  to  January,  1906,  the  range  of  gage  height 
at  this  station  has  been  21.3  feet,  and  the  estimated  maximum  and  minimum  discharges 
have  been  164,100  and  410  second-feet,  respectively. 

All  records  and  estimates  for  this  station  prior  to  1905  have  been  revised  and  repub- 
lished in  Water-Supply  Paper  No.  109. 


DUeharge  jneasuremeTiis  of  West  Branch  Susquehanna  River  at  WiUiamaporty  Pa,,  in  1905. 


Pate. 


Hydrographer. 


March  22.. 
March  22.. 
March  23.. 

March  23 '. 

March  24 '. 

March  25 ' do 

March28 1  O.  F.  Hariey 

March  31 ' do 

July? I  OroverandBIggi. 


H.  D.  Comstock. 

do 

do 

do 

do 


Width, 


Frrt. 
935 
935 
935 
935 
935 
935 
935 
935 
783 


Area  of 
spction. 

Mean 
velocity. 

Gaee 
height. 

Sq.feet. 

Feet  per 
second. 

Feet. 

16,580 

5.23 

15.82 

16,190 

•5.09 

15.47 

13,480 

4.30 

12.64 

14,190 

4.38 

13.33 

12,150 

3.81 

11.05 

12,050 

3.64 

10.98 

11,140 

3.67 

10.12 

8,022 

2.78 

6.92 

3,976 

1.05 

2.25 

charge. 


Sec-feet. 
86,780 
82,3.50 
57,960 
62,150 
46,250 
43,930 
39,730 
22,330 
4,179 
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Mean  daily  gage  hright,  in  feet,  of  West  Branch  Susquehanna  River  at  WUliamsport,  Pa.,  for 

1905. 


Day. 


1. 
2. 
:\. 
4. 

ii. 

H. 
0. 
10- 

11. 

12. 
13. 
14. 
1/i. 
1«. 
17. 
IS. 
19. 
2(). 
21. 
22. 
23. 
24. 
2.'>. 
21*.. 
27. 
2S. 
2J>. 
.30. 
31. 


Jan. 

Feb. 

3.8 

2.9 

3.6 

2.9 

3.7 

2.8 

4.4 

2.6 

4.0 

2.4 

4.0 

2.2 

5.8 

2.2 

9.7 

2.2 

8.0 

2.0 

6.8 

1.9 

5.5 

2.1 

6.2 

2.1 

5.0 

1.9 

6.1 

1.8 

6.7 

2.2 

6.1 

2.2 

5.4 

2.2 

4.9 

2.1  * 

5.5 

1.9, 

5.3 

1.9 

5.2 

1.8 

4.8 

1.8 

4.2 

1.7 

4.0 

1.7 

4.0 

1.7 

4.0 

1.8 

3.8 

1.8 

3.3 

2.1 

3.0 

2.7 

3.0 

Mar.     Apr. 


2.2 
2.2 
2.4 
2.4 
2.4 
2.3 
2.3 
2.4 
2.8 
3.8 
6.7 
6.1 
5.6 
4.9 
4.8 
4.5 
4.3 
5.2 
13.2 
18.4 
16.7 
15.9 
13.6 
10.9 
10.9 
11.7 
10.9 
10.1 
10.2 
8.1 
7.2 


6.3 
5.5 
4.8 
4.4 
4.2 
4.1 
4,2 
4.0 
3.8 
3.7 
3.6 
4.6 
6.0 
5.5 
5.0 
4.6 
4.3 
3.9 
3.6 
3.4 
3.3 
3.7 
6.1 
5.4 
4.9 
4.5 
4.1 
3.9 
3.7 
3.4 


May.  I  June. 


3.2 
2.9  ' 
2.7' 
2.5  I 

2.4  ' 
2.3  ' 

2.3  I 

2.5  ' 
2.5  ' 
2.6 
2.4 

2.4  ; 
2.7  I 

3.4  I 

3.5  I 
3.8 
4.2 
4.0 
3.8 
3.4 
3.2 
3.0 
2.7 
2.5 
2.3 
2.2 
2.2 
2.1 
2.0 
1.8 
1.8 


July.    Aug. 


1.7 
1.7 
1.6 
1.7, 

1.7  I 
1.6  , 

1.8  , 
3.1, 
4.2  I 
4.5, 
3.7, 
3.9 

4.5  ; 

4.3 
3.8 
3.3 
3.0 
2.7 
2.6 
2.7 
3.8 
6.0 
5.9 
5.8 
5.0 
4.4 
3.8 
3.3 
2.8 
2.5 


2.2 
2.0 
2.2 
2.2 
2.5 
2.4 
2.3 
2.2 
6.5 
4.8 
3.7 
3.4 
2.9 
3.3 
3.7 
3.5 
3.1 
2.6 
2.3 
2.0 
1.8 
1.6 
1.6 
1.7 
1.7 
1.8 
1.5 
1.3 
1.3 
,1.6 
1.6 


2.2 
2.2 
1.6 
1.5 
1.3 
1.4 
2.1 
2.2 
1.8 
1.5 
1.3 
2.3 
4.9 
4.7 
4.1 
5.9 
6.7 
4.5 
3.7 
3.0 
2.6 
2.3 
2.1 
1.9 
2.0 
2.1 
2.2 
2.0 
1.7 
1.5 
1.4 


Sept.     Oct. 


Nov.     Dec. 


1.3 

1.2 

1.3 

2.8 

2.1 

1.8 

1.4 

1.2  I 

1.1  j 

.9  I 

.9  ' 
1.9  I 
3.1  I 
3.5  ' 
2.8 
2.2, 
1.8 
2.0  , 
2.5 
2.4 
2.3 
2.0 
1.8 
1.6 
1.4 
1.3 
1.1 
1.0 

.9 

.8 


0.7 

1.2  I 

1.3  1 

1.8  I 
1.6 

1.4  1 
1.1  ' 
1.0  I 

.9  ' 
1.0  I 

2.9  I 
3.6  ' 
4.0 
3.2 
2.8 
2.5 
2.3  I 
2.2 
2.8 

6.4; 

6.6 
5.6 
4.7 
4.1 
3.7 
3.3 
3.0 
2.7 
2.5 
2.3 


2.3 
2.4 
2.5 
2.5 
2.3 
2.3 
2.5 
3.0 
3.6 
3.6 
3.0 
2.7 
2.7 
2.6 
2.5 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.8 
1.6 
1.6 
1.6 
1.6 
1.7 
1.6 
2.1 
7.4 


9.0 
(i,9 
8.4 
16.  S 
12.«i 
9.'a 

6.:{ 

.5.5 
4.S 
4.:J 
4.0 
3.S 
3.4 
3.0 
2.3 
2.0 
2-1 
2.2 
2.4 
2.H 
4.^ 
0.7 

a.a 
5.4 
4.9 
4.5 
4.3 
4.0 

5.S 
7.0 


Nt>TE.— River  frozen  January  15  to  March  18.    During  this  pt»riod  the  gage  was  read  to  the  top  of  ice. 
The  following  comparative  readings  were  also  made: 


Date. 


Water     i  ,r^^  ^t  i^     Thicknew 
surface.    'Top  of  Ice.  ^     ^ji^_ 


February  15 

February  20 

February  27 


Feet. 


2.1 
1.8 
1.8 


Feet.       '  Feet. 

2.2  I  1.0 

1.9  1.0 

1.8  .5 


SUSQUEHANNA   RIVER   DRAINAGE   BASIN. 
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Slaiion  rating  table  far  West  Branch  Susquehanna  River  at  WiUiameport,  Pa.yfrom  January  1 

to  December  31, 1906. 


Gage 

height. 

Dischaige. 

Gage 
heSit. 

Diacharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

,     Gage 
!   heigRt. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

-0.20 

410 

'       2.20 

4,530 

5.80 

17,160 

!      10.20 

40,380 

0.00 

600 

2.30 

4,770 

6.00 

18,060 

10.40 

41,600 

0.10 

710 

'        2.40 

5.010 

6.20 

18,980 

10.60 

42,840 

o.ao 

830 

2.50 

5,250 

0.40 

19,940 

10.80 

44,120 

0.30 

OTO 

2.60 

5,500    i; 

6.60 

20,900 

11.00 

45,400 

0.40 

1,120 

2,70 

5.760     1 

6.80 

21,900 

11.20 

46,700 

0.50 

1.280 

2.80 

6,020     1 

7.00 

22,000 

11.40 

48,050 

0.60 

1,440 

'        2.90 

6.300 

7.20 

23,900 

11.60 

49,450 

0.70 

1,610 

3.00 

6,580     1 

7.40 

24,900 

11.80 

50,000 

0.80 

1,780 

3.20 

7,170 

7.e» 

25,920 

12.00 

52,400 

0.00 

1.900    1 

3.40 

7,780     1 

7.80 

26,960 

12.20 

53,900 

1.00 

2,140    . 

3.60 

8,400     1 

8.00 

28,000 

12.40 

55,450 

1.10 

2,320    , 

3.80 

9,030 

8.20 

29,080 

12.60 

57,050 

1.20 

2,510    ; 

4.00 

9,690 

8.40 

30,160 

12.80 

58,660 

1.30 

2,700    i 

4.20 

10,400 

8.60 

31,240 

13.00 

60,300 

1.40 

2,880 

4.40 

11,150 

8.80 

32,340 

13.20 

62,000 

1.50 

3,080 

4.60 

11,040 

9.00 

33,460 

13.40 

63,700 

1.60 

3,270    1 

4.80 

12,750    1 

0.20 

34,580 

13.60 

65,500 

1.70 

3,460 

5.00 

13,600 

.    9.40 

35,700 

13.80 

67,300 

1.80 

3,600 

5.20 

14,470 

9.60 

36,840 

'      14.00 

69,100 

i.go 

3,860    : 

5.40 

15,350 

9.80 

38,000 

14.50 

73,650 

2.00 

4,070    1 

5.60 

16,250 

10.00 

38,180 

15.00 

78.400 

2.10 

4,300    1 

1 

Nora.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  dischaige 
measurements  made  during  1901-1905.  It  is  well  denned  between  gage  heights  1.4  feet  and  16  feet.  The 
table  has  been  extended  beyond  these  limits.  The  only  low-water  measure  taken  in  1905  is  12  per  cent 
less  th&Q  the  curve.  The  lower  part  of  the  curve  is  so  well  defined  by  measurements  of  prRvious  years 
that  the  table  of  1904  has  been  used  below  5  feet. 

Estimaied  monthly  discharge  of  West  Branch  Susquehanna  River  at  WUUamspori,  Pa.  y  for  1905, 
[Drainage  area,  5,640  square  miles.] 


Month. 


January  (l-14)a 
March  (19-31) . . 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-fw.t. 


aximum. 

Minimum. 

37,420 

8,400. 

111,100 

23,900 

19,460 

7,470 

10,400 

3,660 

18,060 

3,270 

20.420 

2,700 

17,600 

2,700 

8,000 

1,780 

20,900 

1,610 

24,900 

3,270 

96,560 

4,070 

Mean. 

16,480 
56,810 
11,320 
6,029 
8,256 
5,622 
5,985 
3,682 
6,541 
5,550 
18,320 


Run-off. 


Second-feet 

per  square 

91IIC. 


Depth  in 
inches. 


2.92 
10.07 
2.01 
1.07 
1.46 

.997 
1.06 

.653 
1.16 

.984 
3.25 


1.52 
4.87 
2.24 
1.23 
1.63 
1.15 
1.22 
.729 
1.34 
1.10 
3.75 


a  River  frozen  January  15  to  March  18  inclusive;  no  estimates. 
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JUNIATA  RIVER  AT  NETTPORT,  PA. 

Juniata  River  rises  in  the  mountains  of  Bedford,  Blair,  and  Somerset  counties,  Pa.,  at 
a  general  elevation  of  2,000  feet  above  the  sea,  though  the  divide  between  its  waters  and 
those  of  the  Ohio  attains  in  places  an  elevation  of  2,800  feet.  The  river  has  two  chief  upper 
divisions,  the  Frankstown  and  Raystown  branches.  From  their  union,  a  few  miles  south- 
east of  Huntington,  the  main  river  winds  eastward  to  the  point  where  it  enters  the  Susque- 
hanna at  Duncans  Island.  The  length  below  the  branches  is  about  76  miles.  The  total 
drainage  area,  measured  at  the  mouth,  is  3,530  square  miles. 

The  valley  of  the  main  river  is  very  narrow  and  the  banks  are  generally  high,  with  few 
low  grounds  to  be  overflowed.  As  a  rule  the  bed  is  of  gravel  or  sand,  often  with  rock  at 
very  small  depth  and  sometimes  at  the  surface.  The  whole  basin  is  traversed  from  south- 
west to  northeast  by  a  number  of  parallel  ranges,  across  and  between  which  the  river  and 
its  tributaries  wind.  There  are  no  lakes  in  the  region,  but  facilities  for  artificial  storage 
are  good.  The  Pennsylvania  Railroad  follows  the  main  river,  Frankstown  Branch,  and 
the  Little  Juniata  almost  to  the  summit  of  the  mountains. 

The  gaging  station  was  established  March  21,  1899,  by  £.  G.  Paid.  Until  the  autumn  of 
1904  it  was  located  on  the  covered  wagon  bridge  800  feet  east  of  the  public  square  at  New- 
port, Pa.  In  the  latter  part  of  1904  this  bridge  was  removed  and  a  steel  structure  erected  on 
the  same  site. 

The  channel  is  straight  for  one-half  mile  above  and  below  the  station.  Both  banks  are 
high  and  are  not  subject  to  overflow.  There  is  a  single  channel  broken  by  three  bridge 
piers.  The  piers  do  not  interfere  with  the  flow  of  the  stream,  and  there  is  little  eddying  and 
boiling  near  them.  The  bed  is  of  hard  material  and  is  probably  permanent.  Thero  is 
a  good  measurable  velocity  at  aU  stages. 

Dischai^e  measurements  are  made  from  the  lower  side  of  the  bridge  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  end  of  the  hand  rail  on  the  right  bank, 
downstream  side  of  the  bridge. 

On  March  29,  1905,  a  standard  chain  gage  was  attached  to  the  hand  rail  on  the  lower 
side  of  the  new  bridge  in  the  flrst  span  from  the  right  bank.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  36.81  feet.  The  gage  is  read  once  each  day  by 
N.  M.  Eyth.  Bench  mark  No.  l^is  on  the  extreme  east  end  of  the  stone  doorsill,  east  front 
of  Ewing\s  store  building,  near  end  of  bridge.  The  elevation  above  gage  datum  is  28.83 
feet.  Bench  mark  No.  2  is  on  shelf  in  southeast  comer  of  underpinning  of  store  of  J.  M. 
Ewing;  elevation  above  gage  datum,  27.37  feet.  This  is  a  bench  mark  of  the  Pennsylvania 
Railroad,  and  ac<x)rding  to  its  levels  is  390.69  feet  above  sea  level. 

During  nearly  seven  years  the  range  in  gage  height  has  been  22.8  feet,  and  the  estimated 
maximum  and  minimum  discharge  has  been  292,500  and  230  second-feet,  respectively. 

All  records  and  estimates  for  this  station  for  years  prior  to  1905  have  been  revised  and 
republished  in  Water-Supply  Paper  No.  109. 

Discharge  msasuremsTds  of  Juniata  River  at  Newport,  Pa.,  in  1905. 


Date. 


Uydrographer. 


I 
March  24 Robert  Foll&nsliec . 

March  27 ' do 

March  29 | do : 

Aprill i  H.M.Morse 

April  4 G.F.Harley 

July  4 N.  C.  Grover 

July  6 Grover  and  Biggi. . 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.feet, 

Feet  per 
second. 

608 

4,012 

4.14 

608 

3,730 

4.47 

676 

2,509 

3.91 

575 

2,182 

3.49 

550 

1,464 

2.78 

512 

1,113 

2.04 

512 

1,057 

1.80 

G^ 
heig 


Dif^ 
charge. 


Feet. 

8.56  I 
8.20 
6.23  I 
5.68  J 

3.7i>l 
3.48 


See.-ffiU 

16,  (i» 
16,690 
9,»5 
7,605 
4,06S 
2.271 

,     i.wi 


8U8QUEHANNA    KIVER   DRAINAGE   BA8IN. 
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Mean  daily  gage  height ,  infeety  of  Juniata  Biver  at  Newport,  Pa.,  for  1906. 


Day. 

Jan. 

re. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

1 

4.0 
4.3 
4.5 

4.7 

4.7 
4.7 

4.3 
4.3 
4.3 

5.2 
5.1 
5.1 

3.8 
3.6 
3.6 

3.7 
3.9 
3.9 

3.5 
3.5 
3.5 

3.5 
3.5 
3.6 

3.6 
3.6 
3.6 

3.0 
3.2 
3.2 

3.6 
36 
3.6 

5.7 

2 

5.9 

3 

7.6 

i 

4.6 

4.7 

4.3 

4.5 

3.5 

3.7 

3.6 

3.5 

4.9 

3.2 

3.6 

7.4 

5 

4.6 

4.5 

4.3 

4.3 

3.5 

3.7 

3.7 

3.5 

4.7 

3.2 

3.6 

7.0 

6 

4.6 

4.5 

4.3 

4.4 

3.5 

3.6 

3.6 

3.4 

4.3 

3.2 

3.6 

7.0 

7 

5.2 

4.5 

4.5 

4.5 

3.5 

4.2 

3.6 

3.4 

4.0 

3.2 

3.5 

5  9 

8 

7.8 
6.8 

4.4 
4.4 

5.1 
5.2 

4.4 

4.3 

3.6 
3.6 

6.3 
5.9 

3.6 
3.6 

4,2 
3.2 

3.6 
3.6 

3.4 
3.4 

3.5 
3.5 

4.6 

9 

4.6 

10 

6.2 

4.4 

7.1 

4.4 

3.5 

5.9 

3.6 

3.4 

3.6 

3.6 

3.5 

4.6 

11 

6.2 

4.4 

12.2 

4.3 

3.5 

5.1 

3.7 

3.7 

3.9 

3.8 

3.5 

4.6 

12 

6.2 

4.2 

7.2 

4.3 

3.5 

4.9 

3.7 

4.0 

4.2 

3.8 

3.5 

4.5 

13 

5.7 

4.1 

6.2 

4.5 

3.6 

4.3 

3.7 

4.2 

4.7 

3.8 

3.4 

4.2 

M 

5.7 

4.1 

5.3 

4.6 

3.7 

4.3 

3.7 

4.6 

4.3 

3.8 

3.9 

4.0 

15 

6.2 

4.1 

5.2 

4.6 

4.1 

4.1 

3.7 

6.35 

4.3 

3.8 

3.4 

3.8 

16 

6.2 

4.1 

5.2 

4.3 

4.5 

4.0 

3.7 

10.0 

4.0 

3.6 

3.4 

3.8 

17 

6.2 

4.1 

5.2 

4.3 

4.7 

4.0 

3.7 

8.0 

3.8 

3.6 

3.4 

3.8 

18 

6.2 

4.1 

5.3 

4.2 

4.5 

4.0 

3.7 

5.0 

3.8 

3.6 

3.4 

3.8 

19 

6.0 

4.1 

8.6 

4.2 

4.5 

4.0 

3.6 

4.6 

3.7 

4.0 

3.4 

4.2 

2n 

6.0 

4.1 

10.2 

4.2 

4.5 

4.0 

3.6 

4.0 

3.7 

4.7 

3.4 

4.2 

21 

5.9 

4.1 

11.2 

4.2 

4.1 

3.9 

3.4 

4.0 

2.8 

4.9 

3.3 

5.3 

22 

5.2 

4.1 

11.7 

4.2 

4.0 

3.9 

3.4 

3.8 

2.6 

4.9 

3.8 

6.4 

23 

5.2 

4.1 

10.2 

4.0 

3.8 

3.9 

3.3 

4.9 

2.6 

4.9 

3.2 

6.4 

24 

5.2 

4.1 

10.2 

3.9 

3.7 

3.8 

3.3 

4.8 

2.8 

4.7 

3.2 

4.8 

25 

5.4 
5.9 
5.9 
4.9 
4.9 

4.1 
4.3 
4.3 
4.3 

9.2 
9.2 
7.2 
6.2 
6.0 

3.8 
3.8 
3.8 
3.8 
3.8 

3.5 
3.5 
3.5 
3.5 
3.5 

4.1 
3.7 
3.7 
4.1 
4.1 

3.3 
3.6 
3.6 
3.4 
3.6 

4.8 
4.8 
4.8 
4.7 
4.5 

2.8 
2.8 
2.8 
2.7 
2.7 

4.7 
4.6 
4.5 
4.5 
4.0 

3.2 
3.2. 
3.2 
3.9 
4.3 

4.8 

2f> 

4.6 

27 

4.6 

28 

4.6 

29 

5.1 

30 

4.9 
4.7 



5.8 
5.2 

3.8 

3.5 
3.7 

3.9 

3.7 
3.3 

4.0 
6.6 

2.7 

3.8 
3.8 

5.6 

5.4 

31.  . 

NoTB.— January  8,  loe  goige  below  causing  backwater. 
ieadinsB  to  top  of  ice. 
Gage  beight  mteipolated  July  15  and  August  12. 


February  12-March  8,  river  frozen  at  gage 
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Station  rating  table  for  Juniata  River  at  Newport,  Pa.,  from  January  1  to  December  31, 1905. 


Feet. 
2.60 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 


Discharge. 

Gage 
hcifiSt. 

Second-feet. 

Feet. 

230 

4.30 

320 

4.40 

430 

4.50 

570 

4.60 

750 

4.70 

950 

4.80 

1,160 

4i90 

1,370 

5.00 

1,580 

5.10 

1,790 

5.20 

2,000 

5.30 

2,210 

5.40 

2,430 

5.50 

2,650 

5.60 

2,880 

5.70 

3,120 

5.80 

3,360 

5.90 

3,610 

6.00 

Dijscharge. 


Second-feet 
3,870 
4,130 
4,400 
4,670 
4,950 
5,230 
5,520 
5,810 
6,100 
6,400 
6,700 
7,000 
7,310 
7,620 
7,930 
8,250 
8,570 
8,890 


Gage 
height. 


Feet. 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.00 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 


Discharge. 

I 
Second-feetJ. 

9,210 

9,540  ' 

9,870  ' 

10,200  ' 

10,540  j 

10,880  ' 

11,220  I 

11,560  I 

11,910  I 

12,280  I 

12,970  I 

13,700  I 

14,440  { 

15,200  I 

15,960 

16,740 

17,520 

18,320 


Gage 
height. 

Feet. 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 
10.00 
10.20 
10.40 
10.60 
10.80 
11.00 
11.20 
11.40 
11.60 
11. 8U 
12.00 
12.20 


,  Discharge. 

Second-feetJ 

j        19,120  , 

I        19,940  I 
,        20,780 

j        21,620  ' 

22,460  ' 

23,300  I 

24,140  I 

25,020  I 

25,900  I 

28,780  J 

27,660  , 
28,540 

29,420  I 
30,340 
31,260 

SZfim  ! 

33,100  ' 
34,060 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
measurements  made  during  1899-1905.  It  is  well  defined  between  gage  heights  2.8  feet  and  6.2  feet. 
The  table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  8.2  feet.  The 
table  is  the  same  as  that  for  1904  up  to  gage  height  4  feet. 


Estimated  monthly  discharge  of  Juniata  River  at  Newport,  Pa.,  for  1906. 
[Drainage  area,  3,476  square  miles.] 


Month. 


January  a 

March  (9^1)6.. 

April 

May 

June 

July 

August 

September 

October 

November 

December  (1-30) 


Discharge  in  accond-feet. 


Run-off. 


cimum. 

Minimum. 

Mean. 

15,200 

3,120 

7,497 

34,060 

6,400 

15,230 

6,400 

2,660 

3,890 

4,950 

2,000 

2,646 

9,870 

2,210 

3,777 

2,430 

1,580 

2,139 

24,140 

1,370 

4,606 

5,620 

320 

2,265 

5,520 

950 

2,944 

7,620 

1,370 

2,204 

14,440 

2,650 

6,334 

Second-feet  |  rk^,.,*%,  i„ 
Mean.    |  per«jaa«  |  IJ^?*^  - 


2.16 

4.38 

1.12 

.761 

1.09 

.615 

1.33 

.652 

.847 

.634 

1.82 


2.49 
3,75 
l.» 
.877 
1.22 

.709 
1.53 
-  7*27 
.W76 
.707 
2.08 


a  Ice  gorge  during  a  few  days  in  J  anuary  caused  slight  baclrwater.    No  correction  made  in  e8timat4>s. 
b  River  frozen  February  1  to  March  8,  approximately;  no  estimates. 
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BROAD  CRBEK  AT  MILL  GREEN,  MD. 

Broad  Creek  rises  in  the  northern  part  of  Harford  County,  Md.,  flows  southeast,  then 
northeast,  and  unites  with  Susquehanna  River  at  a  point  a  few  miles  above  the  fall  line. 
Its  basin,  which  lies  almost  wholly  in  Harford  County,  is  generally  hilly  and  comprises 
principally  farming  lands. 

The  gaging  station  was  established  December  14,  1904,  by  F.  H.  Tillinghast.  It  is 
lurated  in  the  village  of  Mill  Green,  on  the  steel  highway  bridge,  and  is  best  reached  from 
('ardiff,  Md. 

The  channel  is  straight  for  200  feet  above  and  *500  feet  below  the  station.  The  bed  i.s 
nnigh,  and  the  velocity  of  the  current  at  the  bridge  i.s  small  at  low  stages  of  the  stream. 

No  high-water  measurements  have  been  made  on  this  creek;  low-water  measurements 
an>  made  by  wading  at  a  point  about  100  feet  above  the  station. 

A  standard  chain  gage  is  attached  to  the  bridge.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  14.97  feet.  The  gage  is  read  twice  daily  by  James  F.  Snod- 
grass.  Bench  mark  No.  1  is  a  chiseled  square  on  the  upstream  end  of  the  right  abutment ; 
elevHtion  above  gage  datum,  10.60  feet.  Bench  mark  No.  2  is  the  top  of  chord  of  bridge 
dirpctly  over  pulley  of  gage;  elevation  above  gage  datum,  16.31  feet.  Bench  mark 
N'u.  3  is  a  nail  in  a  lai^  blazed  tree  about  100  feet  upstream  from  bridge  on  left  bank; 
elevation  above  gage  datum,  12.83  feet. 

Discharge  metisuremenis  of  Broad  Creek  at  MiU  QreeUy  Md.y  in  1906. 


I>at«. 


June  23 

Xovcrabcr  2 . 


Hydrographer. 


Grovpr  and  Lyman . 
O.F.Harley 


November  2  <» do . 


Width. 


Feet. 
14.5 
26.0 
17.0 


Area  of 
section. 


Sq./eet.  I 
8,8  ; 
2ti.O  I 
12.1 


,     Mean 
!  veioclty. 

Gase 
height. 

Dis- 
charge. 

1  Feet  per 
1  second. 
;         1.84 

Feet. 
2.40 

Sec-feet. 
16.2 

;         0.46 

2.20 

11.9 

1.06 

2.25 

12.8 

o  Measurement  made  at  diflerent  section. 
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Mean  daily  gojge  heighty  infeety  of  Broad  Ctuk  at  MiU  OretUf  Md.ffor  1906, 


Day.. 


I 


Jan.      Fob. 


1 

2.45 

2 

2.5 

3 

2.5 

4 

2.5 

I) 

2.5 

C 

4.0 

1.9 

7 

1  3.46 

8 

1  2.58 

9 

i  2.5 

10 

2.4 

11 

1.2.4 

1« 

3.0 

13 

2.6 

14 

2.5 

15 

2.8 

16 

'  2.5 

17 

2.5 

1.5 

18 

2.5 



19 

2.5 

1.5 

20 

2.5 

21 

.  2.4 

22 

2. 4 

23 

2.4 

24 

2.4 

2.4 

'       1 
25 ' 

2.4 

a, ' 

2.95 

27 ' 

28 J 

2.5 

29..  .. 

1 

30 ' i 

31 i 1 

Mar.  ,  Apr. 


2.55 

2.56 

2.55 

2.52 

2.7 

2.5 

2.8 

2.5 

2.75 

3.0 

3.1 

2.9 

2.9 

2.65 

3.08 

2.6 

4.02 

2.56 

3.88 

2.65 

3.28 

2.98 

2.78 

2.8 

2.72 

2.65 

2.7 

2.6 

2.75 

2.6 

2.65 

2.6 

2.75 

2.6 

2.78 

2.6 

2.9 

2.6 

3.7 

2.6 

2.88 

2.6 

2.66 

2.58 

2.65 

2.55 

2.6 

2.55 

2.58 

2.66 

2.65 

2.66 

2.65 

2.58 

2.56 

2.65 

2.55 

2.5 

2.56 

2.6 

2.55 

May.  I  June.  I  July. 


Aug. 


Sept.  I  Oct.     Nov, 


2.5    I 

2.5 

I 
2.5    . 

2.46  ' 

2.45  { 

2.46  I 
2.42  I 
2.4    I 
2.4    i 
2.4    I 
2.4 
2.4 
2.4    j 
2.42  I 
2.45  , 
2.45  , 
2.45 
2.63  [ 
2.42 
2.4    ' 
2.4    ! 
2.4    I 
2.4    I 
2.36  I 
2.36  I 
2.35 
2.35 
2.35  ' 
3.32  I 
3.2    i 
2.65 


2.5 

2.38 

2.3 

2.3 

2.3 

2.25 

3.22 

2.65 

2.45  I 


2.3 

2.3 

2.45 

2.35 

2.32 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.4 

2.52 

2.38 

2.3 

2.3 

2.3 

2.3 

2.3 


2.3 

2.5 

2.35 

2.35 

4.4 

3.65 

2.48 

2.4 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3, 

2.3 

2.28 

2.26 

2.26 

2.62 

2.82 

2.32 

2.22 

2.2 

2.2 

2.6 

2.52 

2.32 


2.3 

2.3 

2.25 

2.25 

2.2 

2.2 

2.2 

2.2 

2.3 

2.3 

2.28 

2.26 

2.25 

2.28 

4.35 

2.35 

2.25 

2.25 

2.22 

2.2 

2.2 

2.2 

2.2 

2.2 

4.65 

2.52 

2.3 

2.3 

2.3 

2.3 

2.3 


2.3 

2.38 

2.82 

2.4 

2.32 

2.3 

2.3 

2.3 

2.3 

2.3 

2.38 

2.38 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.28 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 

2.25 


2.25 
2.25 
2.25  I 
2.2    ' 

2.15  i 

2.16  I 
2.2    I 
2.15 
2.2 
2.15  I 
2.6 
2.3 
2.2 
2.25  I 
2.15  1 
2.15  I 
2. 18  ! 

2.1  : 

2.2  I 
3.45 
2.28 
2.3 
2..18 
2.32 
2.28 
2.38 
2.3 
2.26 
2.3 
2.22 
2.25 


Dec. 


2.2 

2.2 

2.22 

2.25 

2.25 

2.28 

2.25 

2.25 

2.25 

2.25 

2.28 

2.22 

2.2 

2.15 

2.18 

2.18 

2.14 

2.2 

2.25 

2.2 

2.25 

2.25 

2.2 

2.2 

2.2    j 

2,2    ' 

2.2     ■ 

2.2    I 

2.78  I 

2.35 


2.25 

2.3 

3.5 

2.42 

2.3 

2.3 

2.32 

2.32 

2.3 

2.3 

2.25 

2.2 

2.22 

2.25 

2.28 

2.3 

2.3 

2.3 

2.3 

2.28 

4.0 

2.48 

2.45 

2.4 

2.35 

2.3 

2.32 

2.35 

2.9 

2.48 

2.32 


Note.— €reek  frozen  over  January 
ing  the  bottom  in  places.    Gage  was 


25  to  February  23.  inclusive;  thickness  of  loe,  0.8  to  1.4  fept,  n«ch- 
read  to  surface  of  water  in  hole  in  ice. 


I>£SR  CREEK  NEAR  CinTRCHVlL.I.E,  1VIT>. 

Deer  Creek  has  it.s  headwaters  in  York  County,  Pa.,  flows  southeastward  througli  Balti- 
more and  Harford  counties,  Md.,  and  unites  with  Susquehanna  River  opposite  Port 
Deposit.  Its  basin  is  hilly  and  generally  in  farming  lands.  Slopes  are  steep,  and  at 
several  places  small  power  plants  are  in  use.  * 

The  gaging  station,  was  established  December  14,  1904,  by  F.  H.  Tillinghast.  It  Is 
located  at  the  highway  bridge  on  the  Deer  Creek  road  about  3  miles  north  of  Churchville, 
and  is  best  reached  by  driving  from  Belair. 

The  channel  is  straight  for  .500  feet  above  and  below  the  .station.  The  bed  is  generally 
smooth,  is  composed  of  sand  with  a  few  bowlders,  and  is  practically  permanent.  The 
current  has  a  good  velocity  at  all  stages. 

Discliarge  measurements  are  made  from  the  lower  side  of  the  bridge.  The  initial  point 
for  soundings  is  on  the  right  bank,  at  the  end  of  the  inclined  end  post,  downstream  aide  of 
the  bridge. 

A  standard  chain  gage  is  attached  to  the  bridge.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  15.20  feet.  The  gagt»  is  read  twice  daily  by  Harris  Archer. 
The  datum  of  the  gage  is  referred  to  the  following  bench  marks:  No.  1,  a  chiseled  square 
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on  the  downstream  end  of  the  right  abutment,  elevation  14.10  feet;  No.  2,  top  of  eyebar 
of  bottom  chord  in  middle  of  second  panel  from  the  right  bank,  elevation  14.68  feet. 
Additional  discharge  measurements  are  given  in  Water-Supply  Paper  No.  126,  page  56. 


Dftte. 


Distharge  meamtremerUs  of  Deer  Creek  near  Chttr^viRe,  Md.,  in  1906. 
Hydrographer. 


June  23 

November  2 . . 


Grover  and  Lyman . 
G.  F.  Harley 


Width. 


Area  of 

section,    velocity.     heig1 


Mean 


Gage 
.     height. 


Feet.  !  Sq.feet 
8B  170 

80  ,  150 


I  Feet  per 
second. 
1.22 
.80 


Dis- 
charge. 


Feet.     I  Sec. -feet. 
2.05  206 

1.81  119 


Mean  daUy  gage  height,  in  feet ,  of  Deer  Creek  near  ChvrcKviUe,  Mi. ,  for  1906. 


Day. 


Jan.      Feb.     Mar      Apr. 


».. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
30.. 
21.. 
22.. 


24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.85 

1.0 

1.9 

1.65  I 

1.95  ' 

2.0    I 

5.95  I 

2.5 

2.2 

2.1 

2.0 

2.45 

2.35 

2.0 

2.1 

2.3 

2.1 

2.1 

2.0 

2.0 

1.9 

1.8 

1.76 

1.7 

1.5 

1.6 

2.3 

2.25 

2,1 

2.15 

2.1 


2.1 

2.1 

2.1 

2.1 

2.1 

2.25 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.9 

2.55 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.4 

2.3 

2.3 

2.3 

3.15 

2.9 

2.25 


2.05 

1.95 

2.05 

2.0 

2.45 

2.2 

2.25 

2.2 

3.6 

3.55 

2.8 

2.55 

2.4 

2.35 

2.25 

2.25 

2.3 

2.25 

2.35 

2.95 

3.4 

2.8 

2.45 

2.3 

3.5 

2.55 

2.45 

2.3 

2.2 

2.2 

2.2 


2.1 

2.1 

2.1 

2.2 

2.6 

2.85 

2.3 

2.2 

2.1 

2.1 

3.05 

2.45 

2.75 

2.2 

2.1 

2.1 

2.0 

2.16 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.16 

2.1 

2.a5 

2.0 


May. 


2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

2.1 

2.0 

1.9 

1.9 

1.9 

1.9 

1.85 

1.9 

2.05 

2.05 

1.9 

2.2 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.75 

1.8 

1.75 

1.8 

2.35 


June. 


July. 


1.95 

1.8 

1.8 

1.8 

1.8 

1.75 

2.25 

2.0 

1.85 

1.8 

1.8 

2.45 

2.0 

1.85 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

2.0 

2.0    I 

2.15  I 


1.65 

2.0 

2.02 

1.75 

1.72 

2.8 

2.2 

2.3 

2.0 

1.8 

1.82 

1.78 

1.92 

1.85 

1.8 

1.75 

1.7 

1.7 

1.7 

1.65 

1.65 

1.65 

2.0 

2.42 


Aug.     Sept.  I   Oct. 


1.9 

1.82 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

2.05 

1.65 

2.35 



2.05 

1.8 

1.75 

1.72 

1.7 

1.65 


Nov.     Dec. 


1.68 

1.75 

2.18 

1.82 

1.8 

1.75 

2.55 

1.92  ' 

1.9 

2.08  ' 

1.82  I 

1.75  I 

1.7 

-I 

2.05  I 
1.75 
1.72  i 
5.48  I 
2.98  j 
2.35 
2.18 
2.1     I 
2.C^ 
2.0    i 


1.92 

1.95 

3.5 

2.38 

2.22 

2.05 

2.0 

2.0 

2.0 

2.0 

2.05 

2.36 

2.02 

1.92 

1.9 

1.9 

2.2 

2.08 

1.05 

1.9 

1.85 

1.85 

1.8 

1.8 

1.82 

1.8 

1.8 

1.75 

1.75 

1.7 


■| 


1.7 

1.7 

1.92 

1.8 

1.75 

1.72 

1.7 

1.7 

1.7 

1.72 

1.85 

2.38 

1.92 

1.8 

1.75 

1.75 

1.75 

1.75 

1.78 

3.36 

2.1 

2.0 

1.92 

1.82 

2.1 

2.3 

2.08 

1.95 

1.85 

1.88 

1.85 


1.78 

1.75 

1.82 

1.8 

1.8 

1.82 

1.78 

1.78 

1.82 

1.8 

1.8 

1.75 

1.78 

1.78 

1.76 

1.78 

1.78 

1.75 

1.75 

1.78 

1.78 

1.75 

1.75 

1.76 

1.78 

1.7 

1.7 

1.72 

2.42 

2.15 


1.85 

1.8 

3.5 

2.32 

2.0 

1.95 

1.9 

1.9 

1.9 

1.9 

1.85 

1.85 

1.85 

1.8 

1.82 

1.75 

1.85 

1.95 

1.88 

1.85 

5.06 

2.4 

2.18 

2.05 

1.98 

1.92 

1.95 

1.9 

2.62 

2.15 

2.0 


Note. — From  January  26  to  February  22  creek  was  frozen  entirely  across  from  the  dam  to  a  point 
200  feet  below  the  gage;  thiclcness  of  ice,  0.9  foot.  During  this  period  occasional  readings  to  the  water 
surface  in  a  hole  in  tne  ice  were  taken  and  coincided  very  nearly  with  the  readings  to  the  top  of  the  ice. 
From  February  22  to  March  4  the  ice  was  melting  and  going  out. 
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STREAM   MEASUREMENTS    IN    1905,  PART    III. 


MISCELLANEOUS  MEASLTRKMENTS. 


The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  the  Susquehanna 
River  drainage  basin  during  1905: 

Miscellaneous  discharge  measurements  in  Susquehanna  River  drainage  basin. 


Date. 


Stream. 


1905. 
Aug.  22 

Oct.     3 

Oct.     4 
Oct.     4 


Cayuta  Creek... 
UnadiJla  River . 

Chenango  River 

Susquehanna 
Rfver. 


Locality. 


Waverly,  N.  Y.. 

S.      Edmebton, 
N.Y. 

S.Oxford,  N.Y. I . 

Highway  bridge, , . 
Sydney,  N.  Y. 


Hydrog- 
rapher. 


Covert      and 
Wee  s. 

C.C.  Covert... 


.do. 
.do. 


Width. 

of  sec- 
tion. 

Feet. 

Sq  ft. 

96 

m 

376 

113 

565 

194 

1,091 

Mean    ■   Ga 


Dis- 


tion!"  velocity,  height,  charge- 


Feet  per  ' 

second.     Feet.   ,  Sec.-ft. 


0.49 
1.61  I 


1.39  ]     (O 
1.59  '     (rf) 


47 
607 


7W 

l,73h 


a  17.16  feet:  distance  to  water  surface  from  top  of  hand-rail,  station  20,  upstream  side. 

&  Water  surface  7.8  feet  below  downstream  comer,  left-hand  abutment. 

e  Water  surface  12.8  feet  below  top  of  guard  rail,  upstream  side  of  bridge. 

d  Water  surface  25.4  feet  below  top  of  hand  rail,  25  feet  from  loft-hand  end  of  bridge,  upstream  side. 

GUNPOWDER   RIVER   DRAINAGE   BASIN. 
DESClirPTION  OF  BASIN. 

The  headwaters  of  Gunpowder  River  lie  in  York  County,  Pa.,  near  the  Maryland  line. 
Thence  the  river  flows  southeastward  through  Baltimore  Ck)unty,  Md.,  and  empties  into 
Chesapeake  Bay  about  10  miles  northeast  of  Baltimore.  The  river,  though  small,  has  steep 
slopes,  and  the  powers  have  considerable  value  on  account  of  their  proximity  to  a  large  city, 
A  portion  of  the  water  supply  for  Baltimore  is  taken  from  this  river  at  Loch  Raven,  and 
the  city  has  purchased  all  the  power  rights  below  this  place.  Little  Gunpowder  Falls, 
which  is  tributary  below  the  fall  line,  has  the  same  general  characteristics  as  the  lariger 
river.  Throughout  its  entire  length  it  forms  the  boundary  between  Harford  and  Baltimore 
counties,  Md.    There  are  several  small  power  developments. 


GUNPOWDER  FALLS  AT  GLENCOE,  MD. 

This  station  was  established  December  15,  1904,  by  F.  H.  Tillinghast.  It  is  locat-ed  at 
a  steel  highway  bridge  near  the  Pennsylvania  Railroad  station  at  Glencoe. 

The  channel  is  straight  for  300  feet  above  and  300  feet  below  the  station.  The  bed  is 
smooth  and  of  sand  and  shifts  slightly.    The  velocity  of  the  current  is  good  at  all  stages. 

Dischai^  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  end  of  the  end  post  on  the  left  bank. 

A  standard  chain  gage  is  attached  to  the  upstream  truss  of  the  bridge.  In  the  spring 
of  1905  the  bridge  was  lowered,  and  the  chain  was  shortened  so  that  the  gage  continued 
to  read  to  the  same  datum.  The  length  of  chain  is. 22.05  feet.  The  gage  is  read  twice 
daily  by  Samuel  Wilhelm,  the  station  agent  at  Glencoe.  Bench  mark  No.  1  is  a  chiseled 
cross  on  the  downstream  comer  of  the  left  abutment;  elevation,  18.30  feet.  Bench  mark 
No.  2  is  the  top  of  iron  standard  of  gate  at  railroad  crossing  nearest  bridge:  elevation. 
19.77  feet. 


GUNPOWDER   RIVER    DRAINAGE    BASIN. 
Disckarge  measuremerUs  ofOunpowder  Falls  at  Glencoe,  Md.y  in  1906, 
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Date. 


Hydrographer. 


June22 Orover  and  Lyman. 

November  3 . . .    F.  F.  Henshaw 


Width. 


Feet. 
66 
66 


Area  of 
section. 


Mean 
velocity. 


Sq.feet. 
03 
89 


,  Feet  per 
second. 

1.48 

1.55 


Gage  Dis- 

helgnt.     charge. 


Feet.      Sec-feet. 
1.53  I  138 

1.80  I  138 

i 


Mextn  daily  ga/ge  heightf  in  feet  ^  ofOunfowder  Falls  at  Olencoe,  Md.j  for  1906. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

2.02 

2.3 

2.05 

2.28 

2.18 

2.15 

1.9 

2.15 

2.22 

2.06 

2.25 

2.25 

Mar.  Apr.  |  May. 


8.1 

3.08 

2.4 

2.2 

2.1 

2.66 

2.5 

2.02 

3.1 

3.2 

3.2 

2.95 

2.65 

2.55 

2.45 

1.6 

1.78 

1.7 

1.62 

2.5 

2.8 

2.48 

2.2 

2.35 

2.3 


2.32 

2.2 

2.32 

2.32 

2.2 

2.28 

3.12 

2.55 

2.5 

2.3 

2.45 

2.35 

2.4 

2.35 

2.6 

2.6 

2.4 

2.42 

2.5 

3.15 

3.85 

2.78 


2.6 

2.38 

2.2 

2.75 

2.62 

2.45 

2.^^ 

2.4 

4.38 

4.4 

3.22 

3.05 

2.7 

2.58 

2.42 

2.38 

2.48 

2.5 

2.45 

3.32 

4.3 

3.08 

2.7 

2.48 

4.38 

3.02 

1.78 

2.52 

2.4 

2.3 

2.22 


2.12 

2.08 

2.02 

1.92 

2.72 

3.15 

2.38 

2.2 

2.18 

2.0 

3.7 

2.82 

2.62 

2.35 

2.3 

2.3 

2.2 

2.18 

2.05 

2.02 

2.05 

2.06 

1.92 

1.92 

1.88 

1.9 

1.98 

2.0 

1.98 

1.98 


June.    July.  |  Aug.     Sept. 


1.82 

1.78 

1.78 

1.78 

i.72 

1.78 

1.75 

1.75 

1.78 

1.68 

1.68 

1.68 

1.68 

1.92 

1.98 

1.98 

1.8 

2.05 

1.78 

1.7 

1.62 

1.65 

1.6 

1.55 

1.65  ' 

1.55 

1.55 

1.5 

1.4 

1.55 

2.0 


1.82  I 

1.68  ' 

1.62  ' 

1.58 

1.68 

1.6 

3.18  I 

2.28 

1.82 

1.68 

1.62 

2.02 

2.0 

1.7 

1.65 

1.62 

1.58 

1.48 

1.48 

1.52 

1.55 

1.4 

1.82 

2.9 

2.0 

1.78 

1.72 

1.6 

1.48 

1.52 


1.38 

1.68 

1.52 

1.42 

1.45 

3.35 

2.65 

2.52 

2.25 

2.05 

1.8 

1.8 

2.75 

2.15 

2.0 

1.78 

1.78 

1.7 

1.62 

1.62 

1.58' 

1.6 

2.02 

2.22 

1.9 

1.72 

1.7 

1.82 

2.72 

2.55 

2.28 


1.78 

3.72 

1.72 

2.78 

1.68 

2.42 

1.6 

2.15 

1.68 

2.1 

1.75 

2.22 

2.05 

2.05 

1.88 

1.98 

1.8 

2.35 

1.68 

2.48 

2.82 

2.18 

2.42 

2,02 

2.12 

2.0 

I 


2.0 

1.82 

1.78 

1.72 

1.68 

1.6 

1.68 

1.75 

2.05 

1.88 

1.8 

1.68 

2.82 

2.42 

2.12 

2.52 

2.02 

1.85 

1.78 

1.82 

1.8 

1.72 

1.72 

1.72 

8.7 

3.88 

2.88 

2.52 

2.28 

2.22 

2.12 


Oct.     Nov,     Dec. 


2.12 

4.0 

3. 

2. 

2. 

2. 

2. 

2. 

2. 

1. 

2. 

2. 

2. 

2. 

2. 

1. 

1.95 

1.92 

2.02 

1.98 

1.9 

1.88 

1.82 

1.82 

1.82 

1.85 

1.78 

1.68 

1.62 

1.68 


1.7 

1.65 

1.75 

1.75 

1.72 

1.72 

1.62 

1.62 

1.58 

1.52 

3.52 

2.6 

2.08 

1.92 

1.88 

1.82 

1.8 

1.82 

1.82 

4.92 

2.5 

2.15 

2.08 

2.05 

1.95 

2.52 

2.1 

2.0 

1.95 

2,0 

1.96 


1.88 

1.85 

3.88 

2.75 

2.28 

2.12 

2.08 

2.02 

2.0 

2.02 

1.98 

1.92 

1.95 

1.9 

1.9 

2.22 

l!95 

2.75 

2.5 

1.9 

6.55 

3.05 

2.75 

2.45 

2.25 

2.2 

2.1 

2.1 

3.0 

2.5 

2.1 


Note.— River  frozen  January  4-6;  also  January  15  to  March  4,  Inclusive.     During  this  period  the 
gage  was  read  to  the  top  of  the  ice.    The  following  comparative  readings  were  also  made: 


Date. 


February  6. 
February  8. 
February  11 , 
February  14. 
February  16. 
February  18 
February  23 
February  25. 


Water 
surface. 


Feet. 
2.1 
2.15 
2.15 
2.6 
2.25 
2.3 
2.35 
2.45 


Top  of  Ice.    ™f\^^^ 


Feet. 
2.25 
2.2 
2.2 
2.56 
2.3 
2.35 
2.4 
2.5 


Feet. 


.7 
.7 
.8 
.8 
.8 
.8 
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LITTLE  GUNPOVTDER  FALLS  NEAR  BELAIR,  MD. 

This  station  was  established  December  13,  1904,  by  F.  H.  Tillinghast.  It  is  located  at 
a  steel  highway  bridge  on  the  road  from  Belair  to  Kingsville,  at  a  distance  of  about  5  miles 
from  Belair,  from  which  place  it  is  best  reached  by  driving. 

The  channel  is  straight  for  900  feet  above  and  100  feet  below  the  station.  The  bed  is 
Bind,  with  bowlders,  and  may  shift  slightly  in  the  sand.  The  velocity  of  the  current  is 
good  at  all  stages.    There  is  a  flood  plain  100  feet  wide  on  the  right  bank. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge,  to  which  the 
gage  is  attached.    The  initial  point  for  soundings  is  the  face  of  abutment  on  the  right  bank. 

A  standard  chain  gage  is  attached  to  the  bridge.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  13.36  feet.  The  gage  is  read  twice  daily  by  A.  D.  Unkhart. 
Bench  mark  No.  1  is  a  chiseled  square  on  the  downstream  end  of  right  abutment;  elevation, 
13.36  feet.    Bench  mark  No.  2  is  top  of  pulley  wheel;  elevation,  12.96  feet. 

Additional  discharge  measurements  are  given  in  Water-Supply  Paper  No.  126,  page  58. 

Discharge  meaauremerUs  of  Little  Gunpowder  Falls  Tiear  Belair,  Md.,  in  1905. 


Date. 


June  22 

November  1 . 


Hydrographer. 


Width. 


Feet. 


Grover  and  Lyman . 
G.  F.  Harley 


Area  of  |    Mean 
section,    velocity. 


aq.feet. 
32 
47 


Feet  per 
second. 

1.56 

.95 


Gaee  Dis- 

nt.     cb&rige. 


Feet. 
1.50 
1.39 


Sec.'fett. 
49.9 
44.5 


Mean  daUy  gage  Tieight,  in  feet,  of  Little  Gunpowder  FaUs  near  Belair,  Md.,  for  1905. 

Feb.     Mar.  I  Apr.     May.    June.  !  July,  i  Aug.     Sept.     Oct.  \  Nov.     Dec. 


Day. 


Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
10. 
20. 
21. 
22. 
23 
24. 
25. 
28. 
27. 
28. 
29. 
30. 
31. 


I 


1.72 

2.1 

1.75 

2.28 

1.72 

2.08 

1.58 

2.15 

1.92 

2.05 

1.78 

2.22 

3.62 

2.2 

2.0 

2.1 

1.85 

2.2 

1.72 

2.12 

1.7 

1.9 

2.32 

2.08 

1.82 

2.8 

1.75 

2.32 

1.92 

2.1 

2.12 

1.95 

2.12 

1.9 

1.8 

2.0 

1.7 

1.95 

1.62 

1.85 

1.68 

1.8 

1.6 

1.92 

1.55 

1.75 

1.5 

1.82 

1.5 

2.0 

2.18 

2.4 

2.1 

2.28 

1.9 

1.82 

1.78 

1.65 

1.9 

1.8 
1.85 
1.95 
2.1 
2.02 
J.  02 
1.88 
2.25 
3.38 
2.&5 
2.2 
2.1 
2.38 
1.92 
1.82 
1.8 
1.85 
1.88 
1.88 
2.45 
2.68 
2.08 
1.88 
1.88 
3.02 
1.95 
1.82 
1.78 
1.85 
1.8 
1.82 


1.72 

1.72 

1.7 

1.7 

2.3 

2.5 

1.9 

1.75 

1.78 

1.72 

2.32 

2.02 

1.88 

1.82 

1.85 

1.8 

1.72 

1.68 

1,7 

1.7 

1.75 

1.75 

1.68 

1.7 

1.72 

1.68 

1.72 

1.68 

1.72 

1.7 


1.68 

1.6 

1.62 

1.6 

1.68 

1.68 

1.68 

1.6 

1.6 

1.62 

1.6 

1.6 

1.72 

1.85 

1.9 

1.78 

1.7 

1.9 

1.7 

1.65 

1.55 

1.6 

1.55 

1.52 

1.48 

1.65 

1.6    , 

1.52 

1.5 

1.5 

1.88  ' 


1.75 

1.45  I 

1.35 

1.5    I 

1.58  I 

1.58  ' 

1.82  I 

1.78 

1.55 

1.52 

1.52 

2.38 

1.8 

1.58 

1.48 

1.52 

1.52 

1.52 

1.68 

1.55 

1.52 

1.48 

1.78 

1.8 

1.65 

1.5 

1.52 

1.45 

1.42 

1.45 


ruly. 

Aug. 

Sept. 

1.42 

1.55 

1.42 

1.72 

1.52 

1.7 

1.48 

1.48 

2.36 

1.48 

1.45 

1.68 

1.38 

1.45 

1.5 

3.48 

1.42 

1.5 

2.02 

1.45 

1.62 

1.72 

1.48 

1.38 

1.6 

1.45 

1.58 

1.58 

1.38 

1.48 

1.55 

1.42 

1.65 

1.8 

1.38 

1.48 

1.78 

1.5 

1.48 

1.72 

1.45 

f.52 

1.6 

1.52 

1.42 

1.5 

1.52 

1.4 

1.45 

1.45 

1.4 

1.48 

1.28 

1.45 

1.42 

1.4 

1.48 

1.48 

1.4 

1.45 

1.38 

1.4 

1.45 

1.38 

1.4 

1.48 

1.58 

1.32 

1.42 

2.12 

1.38 

1.42 

1.42 

2.2 

1.4 

1.48 

1.78 

1.45 

1.45 

1.42 

1.4 

1.42 

1.48 

1.4 

2.8 

1.45 

1.4 

3.0 

1.45 

1.4 

1.68 

1.4 

1.35 

1.42 

1.42 

1.42 

1.38 

1.42 

1.38 

1.35 

1.3 

1.38 

2.06 

1.72 

1.42 

1.42 

1.38 

1.42 

1.38 

1.38, 

1.38 

1.85  I 

1.42  I 

1.45  ' 

1.38 

1.38 

1.5 

1.48 

1.98 

1.58 

1.48 

1.52 

1.82 


1.75 

1.75 

1.75 

1.52 

1.42; 

1.42 

1.48  ' 

1.5 

1.55 

1.48 

1.6    I 

1.42  I 

1.38  I 

1.3    I 

1.32  j 

1.32 

1.45 

1.3 

1.38 

1.42 

1.3 

1.26 

1.22 

1.4 

1.4 

1.35 

1.38 

1.42 

2.2 

1.65 


1.5 

1.42 

2.5 

1.65 

1.65 

1.55 

1.52 

1.58 

1.32 

1.55 

1.45 

1.48 

1.4 

1.42 

1.3 

1.6 

1.48 

1.62 

1.58 

1.48 

4.1 

1.83 

1.72 

1.62 

1.6 

1.58 

1.55 

1.52 

2.28 

1.65 

1.6 


GUNPOWDER   AND    HATAF8CO    DKAINAOK    BASINS. 
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Note.— River  frozen  January  1-6 and  January  26  to  February  25.  For  this  period  th«  readings  were 
to  the  top  of  loe.  The  ioe  was  approximately  0.9  foot  thick.  The  following  comparative  readings 
were  made: 


Febmary  7.. 
February  11. 
February  16. 
February  17. 
February  21 . 
February  23. 
February  25. 


Date. 


Water 

Top  of 

surface. 

Ice. 

Fret. 

Feet. 

2.0 

2.2 

1.6 

1.9 

1.9 

2.1 

1.95 

1.9 

1.6 

1.8 

1.6 

1.75 

2.0 

2.0 

PATAPSCO  RIVER  DRAINAGE  BASIN. 
DESCRIPnOX  OF  BASIN. 

Pat&peoo  River  is  formed  by  the  junction  of  North  Branch  and  Soutli  or  Pincy  Branch 
near  Marriottsvilje^  Md.,  and  flows  in  a  southeasterly  direction  into  Oiesapeake  Bay  13 
miles  south  of  Baltimore.  Both  branches  rise  in  the  central  part  of  Maryland,  and  the 
whole  baan,  which  has  an  area  of  about  3^  square  miles,  lies  within  that  State. 

The  drainage  basin  is  hilly  and  largely  under  cultivation.  It  has  no  lakes  or  artificial 
reservoirs,  and  the  flow  of  the  stream  is  variable.  The  maximum  estimated  flow  at  the 
gaging  station  at  Woodstock,  Md.,  where  the  drainage  area  is  251  square  miles,  is  about 
12XKX)  second-feet,  while  the  minimum  estimated  flow  has  been  about  50  second^feet. 
The  record  from  which  these  estimates  have  been  taken  extends  over  a  period  of  nine  and 
one-half  years.  The  freshets  do  not,  however,  cause  very  large  rises  of  the  water  because  of 
the  steep  slope  of  the  stream.  The  maximum  recorded  difference  in  gage  height  at  Wood- 
stock is  13  feet,  while  the  usual  range  within  a  year  is  about  3  or  4  feet. 

The  bed  is  generally  rock.  The  banks  are  of  rock  and  very  little  land  is  subject  to  over- 
flow. The  Baltimore  and  Ohio  Railroad  follows  the  stream  closely  throughout  nearly  its 
entire  length. 

The  river  carries  a  small  volume  of  water,  but  as  it  has  considerable  slope  a  large  number 
of  water  powers  have  been  developed  along  its  course.  These,  though  small,  are  made 
valuable  by  their  proximity  to  Baltimore. 


PATAPSCO  RIVER  AT  WOODSTOCK,  MD. 

Tliis  station  was  established  August  6,  1896,  by  E.  G.  Paul.  It  is  locat€*d  near  the  rail- 
road station  at  Woodstock,  1.5  miles  below  the  mouth  of  the  North  Branch. 

The  channel  is  straight  for  150  feet  above  and  several  hundred  feet  below  the  station. 
At  ordinary  stages  the  river  flows  in  one  channel  100  feet  wide;  at  high  stages  it  flows  in 
two  channels  220  feet  wide.  The  velocity  is  rapid.  Both  banks  are  high  and  are  not  sub- 
ject to  overflow.  The  right  bank  is  without  trees;  the  left  is  wooded.  The  bed  of  the 
stream  is  rough  and  is  composed  of  bowlders  and  cobblestones.  It  is  subject  to  change 
at  extreme  high  water. 

Discharge  measurements  are  made  from  the  upper  side  of  the  iron  highway  bridge  to 
which  the  gage  is  attached.    The  initial  point  for  soundings  is  near  the  right  bank. 

The  original  wire  gage  was  destroyed  whep  the  bridge  was  repaired  January  20-25,  1899, 
and  a  new  wire  gage  was  established  January  30, 1899,  on  the  same  datum.  On  November 
1 1 ,  1903,  a  standard  chain  gage  was  installed  on  the  upper  side  of  the  bridge.  The  datum 
was  not  changed.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
28.28  feet.  The  gage  is  read  twice  daily  by  William  Donovan.  The  bench  mark  is  a 
I'nited  States  Geological  Survey  standard  copper  bolt  set  in  the  face  of  the  retaining  wall 
at  the  entrance  to  the  college  grounds  at  the  north  end  of  the  bridge.  Its  elevation  is 
22.06  feet  above  gage  datum. 
IRR  167—06 4 
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Infonnation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  p  16;  22,  iv,  p  130;  WS  15,  p  13;  27,  p  10;  35,  p  83;  48,  p  115;  66,  p  228;  75,  p  33; 
82,  p  165;  97,  p  303;  126,  pp  58-^. 

Discharge:  Ann  18,  Iv,  p  17;  WS  15,  p  13;  27,  p  23;  35,  p  83;  48.  p  115;  65,  p  228;  82,  p  165;  97,  p  303;  126 
p59. 

Discharge,  monthly:  Ann  18,  iv,  p  17;  19,  iv,  p  130;  20,  iv,  pp  113, 116;  21,  iv,  p94;  22,  Iv,  p  130;  WS  75, 
p  33:  82,  p  167;  97,  p  305. 

Discharge,  yearly:  Ann  20,  iv,  p  48. 

Oage  heights:  WS  11,  p  8;  15,  p  13;  27,  p  18;  35,  p  83;  48,  p  115;  65,  p  228;  82,  p  166;  97,  p  304;  126,  pp 
50-60. 

Hydrographs:  Ann  19,  iv,  p  130;  20,  iv,  p  115;  22,  iv,  p  131. 

Rating  tables:  Ann  18,  iv,  p  17;  19,  iv,  p  129;  WS  27,  p  24;  39,  p  442;  52,  p  511;  65,  p  318;  82,  p  166;  97, 
p304. 

Discharge  meagurements  of  Patapsco  River  at  Woodstock ^  Md.,  in  1905. 


Date. 


Hydrographer. 


I  wMth  I  -A-rea  of  I    Mean    :     Gage 
^**'^"-i  section,    velocity,     height. 


March  12 '  Tillinghast  and  Comstock . 

June  21 

October  31 . 


G  rover  and  Lyman . 
0.  F.  Harley 


tet. 

Sq.feet. 

105 

200 

101 

87 

102 

119 

Feet  per  , 
second.  '     Feei. 


3.87 
2.13 
2.22 


4.90 
3.86 
4.07 


Dis- 
charge. 


Sec-feet. 
774 
186 
264 


Day 


Mean  daily  gage  height ^  in  feet ,  of  Patapsco  River  at  Woodstock,  Md.tfor  1905. 
Apr. 


Jan. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
,  26. 
27. 
28. 
29.. 
30.. 
31.. 


Feb.     Mar. 


4.05 

3.9 

4.0 

3.95 

4.15 

4.1 

4.2 

4.0 

4.55 

3.85 

4.25 

4.05 

8.05 

3.96 

4.55 

4.2 

4.26 

3.9 

4.1 

4.1 

3.95 

4.15 

4.45 

4.2 

4.3 

4.26 

4.05 

4.4 

4.3 

4.1 

4.35 

4.1 

4.0 

4.0 

4.0 

4.05 

3.95 

4.26 

3.9 

4.2 

3.85 

4.0 

3.96 

4.2 

3.85 

4.2 

3.8 

4.05 

3.8 

4.15 

3.95 

4.2 

4.0 

5.36 

4.2 

4.6 

4.25 

4.25 

4.0 

4.1 

4.0 

3.95 

4.35 

4.65 

4.85 

4.7 

4.6 

6.26 

6.6 

6.16 

4.8 

4.6 

4.46 

4.36 

4.3 

4.3 

4.36 

4.46 

5.5 

6.75 

6.3 

4.76 

4.6 

6.05 

4.9 

4.7 

4.5 

4.45 

4.46 

4.26 


4.2 

4.2 

4.25 

4.15 

4.8 

6.2 

4.45 

4.26 

4.3 

4.25 

4.7 

4.6 

4.6 

4.25 

4.5 

4.26 

4.2 

4.06 

4.1 

4.06 

4.06 

4.16 

4.15 

4.15 

4.06 

4.0 

4.45 

4.2 

4.15 

4.1 


May.  ;  June. 


4.05 

3.95  j 

3.96  I 
3.95 
3.96 
3.9 
4.05 
3.9 
3.9 
3.8 
3.9 
3.85 
3.8 
4.0 
4.6 
4.36 
4.0 
4.4 
4.1 
3.9 
3.95 
3.9 
3.85 
3.76 
3.8 
3.8 
3.8 
3.75 
3.75 
3.85 
3.96 


3.9 

3.8 

3.75 

3.76 

3.95 

3.7 

4.76 

4.06 

3.8 

3.86 

3.76 

6.4 

4.4 

4.0 

3.9 

3.8 

3.8 

3.65 

3.8 

3.76 

3.7 

3.65 

4.65 

6.26 

4.3 

4.06 

4.0 

3.75 

3.76 

3.7 


July. 


3.76 
4.56 
3.96 
3.75 


Aug.     Sept.     Oct.     Nov.     Dec. 


4.1 
3.96 
3.86 
3.8 


3.9 

3.95 

6.53 

3.8 

3.86 

4.4 

3.8 

3.96 

3.96 

3.9 

3.9 

4.3 

4.8  1 

3.8 

3.96 

4.0 

3.76 

3.86 

3.9 

4.4 

3.8 

3.85  1 

4.0 

6.47 

4.1 

3.86 

4.97 

4.06 

4.0 

4.75 

4.1  j 

3.9 

4.15 

4.4  1 

3.9 

3.95 

4.16 

3.85 

3.9 

3.96 

4.2 

3.8 

3.86  1 

4.0 

3.8 

3.9 

3.96 

3.8 

3.8 

3.9 

3.7 

3.8 

3.86 

6.43 

3.76 

3.8 

4.25 

3.7  1 

3.65 

4.06 

10.07 

3.9 

3.96 

6.36 

3.9 

4.0 

4.6  , 

3.8 

3.85 

4.16 

3.8 

6.05 

4.05  \ 

3.7 

5.25 

4.05 

3.7 

4.56 

3.95 

3.7 

3.7  ; 
3.95  I 
3.85 

3.8  I 
3.7    I 
3.76  I 
3.8 
3.7 
3.7    ' 
4.2 
4.35  i 
3.95  : 
3.65  , 
3.85 
3.9 
3.65 
3.75 
3.7 
4.4 
3.96 
3.8 
3.75 
3.65 
4.1 
4.4 
4.06 
3.9 
3.76 
3.85 
3.76 


3.75 

3.75 

3.76 

3.7 

3.6 

3.65 

3.76 

3.75 

3.8 

3.75 

3.8 

3.65 

3.8 

3.76 

3.7 

3.76 

3.7 

3.7 

3.8 

3.8 

3.75 

3.8 

3.85 

3.8 

3.75 

3.9 

3.8 

3.85 

4.55 

4.16 


4.0 
3.85 
6.5 
4.4 
.4.0 
4.0 
3.9 
3.9 
4.0 
4.0 
4.0 
3.9 
3.95 
4.0 
3.9 
3.95 
3.9 
3.8 
3.95 
3.95 
9.45 
4.8 
4.45 
4.35 
4.25 
4.2 
4.15 
4.1 
4.65 
4.35 
4.15 


Note.— During  February  the  river  was  frozen  entirely  across  above  the  gaj 
row  channel  of  open  water  extended  downstream.  The  gage  readings  areto  t 
ness  of  ice,  0.5  to  1  foot. 


e.    From  the  gage 
le  water  surface.    ' 


anar- 
Thick- 
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SUUion  rating  table  for  Paiapeco  River  at  Woodstock y  Md.yfrom  Janvary  1, 1904,  ^  December 

31, 1905. 


heiSTt.     Discharge.'.  j,«|f,      Discharge.     ^%^,      Disc-harge.     ^«^f,      Discharge. 


Feet.  Second-feet. 

3.20  3fi 

3.30  50 

3.4)  66 

I        3.90  86 


3.60 


Hi 


Feet.  Second-feet. 

3.70  ;  139 

3.80  170 

3.90  204 

4.00  !  242 

4.10  '  285 


Fert.     Second-feet. 

4.20  332 

4.30  383 

4.40  438 

4.50  497 

4.60  561 
I 


Feet.  Second-fret, 
4.70  629 

4.80  701 

4.90  777 

5.00  !  857    , 


NoTK.— The  above  table  ia  applicable  only  for  open  channel  conditions.  It  is  based  on  six  discharge 
measurements  made  during  1904  and  1906.  It  is  well  defined  between  gage  heights  3.25  feet  and  r*  f(<ot. 
Above  5  feet  discharge  was  estimated. 

Eaimated  monthly  discharge  ofPatapseo  River  at  Woodstock,  Md.,for  1904  <^nd  1906. 
[Drainage  area,  251  square  miles.] 

Discharge  in  awond-feet.  Hnn-oiT. 


Month. 


'  Second-feet    TVor^fii  in 

Maximum.   Minimum.      Mean,    t  per  squaPP  '  ^^{jpg 


1904. 

January  22-31 2,877 

February 7,173 

March 1,444 

April 308 

May 332 

June 285 

July 1,348 

August 308 

September 898 

October 1, 160 

November 285 

December 1 ,  160 

1905. 

January 3,822 

March 2.283 

April I  1.026 

May 561 

June '  1,206 

July 2.214 

August 5,801 

September '  701 

October '  438 

November '  529 

December 5, 262 


223 
139 
187 
125 

76 : 

50 
66 
58 
50 
58 
66 


170 
223 
242 
154 
125 
130 
139 
125 
125 
111 
170 


775 

498 

345 

194 

145  I 

120 

207 

117  , 

110 

137 

136  I 

245 


I 


412 
739 
390 
230 
285 
463 
463 
226 
203 
174 
520 


3.09    ' 
1.98 
1.37 
.773  ' 

.578 ; 

.478  I 

.825 : 

.466  I 

.438 ; 

.546  ' 
.542! 
.976  ' 


1.64     I 

2.94    I 

1.55 
.917 

1.14 

1.84 

1.84 
.900 
.809 
.693 

2.07 


1.15 
2.14 
1.58 
.862 
.(i66 
.534 
.951 
.537 
.489 
.(>30 
.604 
1.13 


1.80 
3.39 
1.73 
1.06 
1.27 
2.12 
2.12 
1.00 
.033 
.773 
2.39 


KoTE.— loe  conditions  during  January,  1904,  and  Fobruary,  1905;  no  estimate  made. 

POTOMAC   RIVER   DRAINAGE   BASIN. 

DESCRIPTION  OF  BA.SIN. 

Potomac  River  is  formed  by  the  junction  of  the  North  and  South  branches,  about  15  miles 
below  Cumberland,  Md.,  from  which'point  it  flows  in  a  southeasterly  direction  into  Chesa- 
peake Bay.  For  its  entire  length  it  makes  the  southern  boundary  of  the  State  of  Mary- 
land and  the  northern  boundary  of  the  States  of  West  Virginia  and  Virginia.  It  drains  a 
total  area  of  about  14,500  square  miles. 
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North  Brahch  rises  in  the  Allegheny  Mountains  near  the  west  comer  of  Maryland,  South 
Branch  in  the  AUeghenies  in  Virginia  and  West  Viiginia  These  branches,  with  their  tribu- 
taries and  the  tributaries  of  the  main  stream  as  far  down  as  the  Shenandoah,  drain  a  series 
of  narrow  and  generally  fertile  valleys  lying  between  the  parallel  ranges  which  make  up  the 
system  of  the  Alleghenies  in  this  region.  Their  slopes  are  not,  as  a  rule,  very  great,  and  their 
beds  are  of  gravel  and  sand.  The  slopes  of  their  drainage  basins  are,  however,  usually  very 
steep,  and  after  a  rain  the  water  collects  quickly  in  the  rivers.  There  are  few  lowlands  to  be 
overflowed,  and  no  lakes  whatever  in  the  region.  Consequently  these  streams,  and  with 
them  Potomac  River,  are  subject  to  very  sudden  and  heavy  freshets  in  wet  seasons,  while  in 
dry  seasons  their  discharge  becomes  small.  The  record  of  gage  height  at  Point  of  Rocks, 
Md.,  covering  a  period  of  nearly  eleven  years,  shows  a  maximum  range  of  29  feet,  and  for  sev- 
eral years  the  range  has  been  more  than  20  feet  each  year.  The  corresponding  maximum 
and  minimum  dischai^ges  have  been  estimated  at  218,700  and  900  second-feet,  respectively. 

The  slopes  of  the  tributary  basin  of  Shenandoah  River  are  in  many  instances  steep,  but 
tlie  valley  through  which  the  Shenandoah  flows  is  generally  broader  and  more  lands  are  sub- 
ject to  overflow.  The  slope  of  the  river  itself  is  usually  greater  than  the  slope  of  the  tribu- 
taries above  mentioned.  As  a  result  the  fluctuations  of  this  stream  are  not  so  great,  having 
a  maximum  range  of  about  19  feet  at  Millville  in  eleven  years,  while  the  average  annual 
fluctuation  is  10  feet  or  less.  The  discharge  in  this  period  has  ranged  between  140,000 
and  480  second-feet. 

From  the  junction  of  North  and  South  branches  below  Cumberland,  Md.,  the  Potomac 
cuts  through  the  mountains  at  nearly  a  right  angle. ^  Its  valley  is  narrow,  its  slope  in  many 
places  great.  The  bed  is  generally  gravel  and  bowlders,  with  ledge  rock  at  small  depth, 
which  often  appears  at  the  surface.  The  banks  are  usually  high  and  are  not  subject  to  over- 
flow. It  crosses  the  fall  line  a  few  miles  above  Washington  and  reaches  tide  water  at 
Geoi^town. 

The  Baltimore  and  Ohio  Railroad  follows  the  river  for  its  entire  length,  and  the  Shenan- 
doah Valley  and  the  Cumberland  Valley  railroads  cross  the  stream.  The  Chesapeake  and 
Ohio  Canal  follows  it  from  Cumberland  to  Georgetown. 

As  a  water-power  stream  the  principal  disadvantage  of  the  Potomac  is  the  great  varia- 
bility of  its  flow.  Good  rock  foundations  for  dams  can  generally  be  found  at  small  depth, 
the  banks  are,  as  a  rule,  favorable,  and  there  are  several  sites  where  laige  falls  could  be  ren- 
dered available.    A  very  insignificant  amount  of  power  has  been  developed. 

During  1905  the  United  States  Geological  Survey  has  maintained  gaging  stations  in  this 
basin  at  the  following  points: 

North  Branch  Potomac  River,  at  Piedmont,  W.  Va. 

Potomac  River,  at  Point  of  Rocks,  Md. 

South  Branch  Potomac  River,  near  Springfield,  W.  Va. 

Savage  River,  at  Bloomington,  Md. 

Georges  Creek,  at  Westemport,  Md. 

Wills  Creek,  at  Cumberland,  Md. 

Opequon  Creek,  near  Martinsburgi  W.  Va. 

Tuscarora  Creek,  at  Martinsburg,  W.  Va. 

Antietam  Creek,  near  Sharpsburg,  Md. 

Shenandoah  River,  at  Millville,  W.  Va. 

South  Branch  Shenandoah  River,  near  Front  Royal,  Va. 

South  River,  at  Basic,  Va. 

Lewis  Creek,  near  Staunton,  Va. 

Cooks  Creek,  at  Mount  Crawford,  Va. 

Elk  Run,  at  Elkton,  Va. 

Hawksbill  Creek,  near  Luray,  Va. 

North  Branch  Shenandoah  River,  near  Uivcrton,  Va. 

Passage  Creek,  at  Buckton,  Va. 

Monocacy  River,  near  Frederick,  Md. 
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NORTH  HRANC:iI  POTOMAC'  KIVKK  AT  PIEDMONT,  W.  VA. 

This  station  was  established  June  27, 1899,  by  E.  G.  Paul.  It  is  located  at  the  iron  high- 
way bridge  connecting  Luke,  Md.,  with  Piedmont,  W.  Va. 

The  channel  is  straight  for  1,200  feet  above  and  600  feet  below  the  station.  The  current 
has  a  moderate  velocity.  The  right  bank  is  high  and  rocky  and  will  not  overflow.  The  left 
bank  is  low  and  liable  to  overflow,  but  all  water  passes  beneath  the  bridge.  The  bed  of  the 
stream  is  composed  of  gravel  and  cobblestones,  is  free  from  vegetation,  and  is  permanent. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached  from 
the  downstream  side.  The  initial  point  for  soundings  is  the  face  of  the  pier  on  the  right 
bank. 

The  standard  chain  gage  is  attached  to  the  hand  rail  on  the  lower  side  of  the  bridge  in  the 
span  next  to  the  right  bank.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  38.87  feet.  The  gage  is  read  twice  each  day  by  Charles  H.  Beck.  The  bench 
mark  is  the  top  of  a  small  shoulder  in  the  face  of  the  sandstone  ledge  which  forms  the  right 
abutment  of  the  bridge.  It  is  about  4  feet  above  the  ground  and  10  feet  downstream  from 
the  bridge.  The  point  is  indicated  by  an  arrow  cut  in  the  vertical  face  of  the  ledge.  Its 
elevation  is  20.40  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS=  Water-Supply  Paper) : 

De«^ption:  WS35,p84;  48,  p  115;  65, p  229;  82,  pp  167-168;  97,  p  322;  126,  pp  61-62. 

Discbaige:  WS35,p84;  48,  p  115;  66,  p  229;  82,  pp  168-169;  97,  p  322;  126,  p  62. 

Dischaige,  monthly:  Aim  22,iv,p  132;  WS  75, p  34;  82,  p  169;  97,  p  324. 

Gage  heights:  WS35,p84;  48, p  116;  65,  p  229;  82,  p  168;  97,  p  323;  126,  p  62. 

liydrograph :  Ann  22,  iv,  p  133. 

Rating  tables:  .\nn  19,iv,p  146;  WS  48,  p  115;  52,  p  511;  65,  p  318;  82,  p  169;  97,  p  323. 

Rainfall  and  ran-off  relation:  Ann  20,  iv, p  121. 

Discharge  measuremenUf  of  North  Branch  Potomac  River  at  Piedmont,  W.  Fa.,  in  1906. 


Date. 


B(arch9... 
March  10. . 
March  29.. 
April  18... 
April  24... 
May  4.... 

June  7 

July  17... 


Hydrographer. 


E.C.  Murphy 

do 

....do 

N.  C.  Grover 

A.  H.  Horton 

TUIinghaat  and  Soifer. 

R.  H.  Bolster 

N.  C.  Grover 


November  7 Ilanna  and  Grieve . 


Width. 


Area  of 
section. 


I 


Feet. 
286 
286 
153 
144 
146 
143 
144 
142 
145 


Sq.feet. 
1,076 
1,305 
339 
235 
277 
227 
263 
195 
258 


Mean 
velocity.  I  heigl 


Fea  per 
second. 

4.20 

4.63 

3.23 

1.77 

1.90 

1.43 

1.67 

1.44 

1.70 


Gage 
leignt. 


Dis- 
charge. 


Feet. 

Sec-feet. 

6.70 

4,516 

7.47 

6,047 

4.25 

1,096 

3.46 

416 

3.63 

526 

3.22 

326 

3.44 

441 

3.15 

280 

3.38 

439 

54 
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Mean  daily  gage  height^  in  feet,  of  North  Branch  Potomac  River  at  Piedmont  ^  W.  Va.,for  1905. 
Day.  Jan.      Fob.      Mar.      Apr.     May.    June.  :  July.  '  Aug.     Sept.  |  Oct.      Nov.     IH"C. 


1. 

2. 

3. 

4. 

5. 

f). 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
1.-). 
10. 
17. 
18. 
19. 
20. 
21. 
22. 


24. 

2ri. 

2*5. 
27. 
28. 
29. 
30. 
31. 


3.05 

3.05 

3.05 

2.95 

2.95 

2.95 

2.9 

2.8 

2.75 

2.65 

2.75 

2.8 

5.95 

4.45 

3.65 

3.3 

3.25 

3.25 

3.25 

3.25 

3.25 

3.3 

3.15 

3.05 

2.85 

2.55 

2.55 

2.75 

2.75 

2.85 

2.75 


2.75 

2.7 

2.65 

2.55 

2.55 

2.55 

2.55 

2.55 

2.55 

3.15 

3.1 

3.05 

3.05 

3.4 

3.3 

3.05 

2.95 

2.95 

2.85 

2.85 

2.85 

2.95 

3.4 

3.3 

3.25 

3.25 

3.55 

3.45 


3.35 

3.25 

3.15 

3.15 

3.35 

4.15 

4.5 

5.0 

7.05 

7.46 

6.3 

5.7 

5.65 

5.3 

5.0 

4.» 

6.1 

6.4j 

6.7/ 

6.7 

8.1 

6.75 

5.8 

5.25 

5.65 

5.05 

4.9 

4.6 

4.3 

4.15 

4.0 


5.0 

3.65 

4.85 

3.55 

6.1 

3.6 

6.45 

3.5 

6.75 

3.45 

6.7 

3.75 

8.1 

3.85 

3.85 

3.7 

3.6 

3.55 

3.55 

3.8 

3.95 

3.95  ' 

3.95  I 

4.0 

3.95 

3.Q5 

3.85 

3.75 

3.61 

3.5; 

3.6 

3.5 

3.4i 

3.7J 

3.8^ 

3.9 

3.85 

3.7 

3.6 

3.5 

2.8 

2.9 

2.65 

3.5 


3.5 
3.3 
3.3 
3.2  , 
3.2 
3.2  ' 
3.3 
3.2 
3.1    ' 

3.1  ; 

3.15  . 
3.5    I 
3.9 
3.65  I 

5.02  I 
4.4 
4.55  I 

4.a5 1 

3.95  I 

3.75 

3.65  I 

3.5    I 

3.4 

3.2    ' 

3.1 

3.1 

3.1 

3.0 

2.9 

2.9 

3.15 


4.75  I 
4.0  , 
3.65 

3.4  ' 
3.3    I 
3.2    , 
3.55  ' 
4.15  I 
3.65  I 
3.45 
3.85  I 
4.2    I 
4.15  ' 
3.75 
3.45 
3.25 

3.05  ' 
3.65  I 
3.45  I 
3.65 
3.65 
3.65 
3.4 
3.45 
3.65 
3.45 
4.4 
3.65 
3.35 
3.2 


3.3 
3.85 
3.55 
3.4 
4.05 
4.2 
4.3 
5.45 
4.55 
4.05 
4.1 
4.0 
.3.95 
3.6 
3.35 
3.3 
3.15 
3.05 
2.95 
3.35 
3.30 
3.10 
3.65 
3.6 
3.25 
3.05 
2.9 
2.8 
2.9 
6.05 
4.2 


3.85 

3.45 

3.2 

3.1 

3.5 

3.15 

3.0 

2.85 

2.8 

2.8 

3.2 

3.25 

3.0 

2.8 

2.85 

4.15 

3.5 

3.15 

3.0 

2.95 

2.9 

2.75 

2.65 

2.5 

4.35 

4.9 

3.7 

3.35 

3.15 

3.0 

3.0 


2.8 

2.3 

3.2 

3.9 

2.8 

2.3    1 

3.1 

3.75 

2.8 

2.< 

3.05 

5.75 

2.8 

2.45 

3.0 

4.9 

2.7 

2.4 

3.0 

4.4 

2.6 

2.35 

3.15 

3.95 

2.5 

2.3 

3.36 

3.R5 

2.5 

2.2 

3.2 

3.7 

2.5 

2.2 

3.2 

3.65 

2.45 

2.2 

3.05 

3.6 

4.2 

2.65 

3.0 

3.3 

4.15 

3.6    ' 

2.9 

3.25 

3.6 

3.05 

2.0 

3.35 

3.25 

2.75 

2.9    1 

Z.Z'i 

3.05 

2.6 

2.9 

3.0 

2.9 

2.55 

2.85, 

2.9:. 

2.8 

2.5    ' 

3.a5 

3.3 

2.8 

2.45  , 

3.0    1 

3.2 

2.8 

3.8 

2.9    , 

3.1 

2.7 

4.45 

2.9 

3.1 

2.6 

4.0 

2.9 

4.0 

2.55 

3.4 

2.75 

5.4 

2.5 

3.15 

2.75 

4.9 

2.4 

3.0 

2.85 

4.9 

2.45 

2.95 

2.8 

4.05 

2.4 

4.85  I 

2.8 

4.0 

2.4 

4.4 

2.8 

3.85 

2.3 

3.9    , 

2.8    , 

3. 65 

2.3 

3.6 

3.65 

3.8 

2.3 

3.45  ' 

4.55  1 

4.15 

3.3    , 

3.65 

Note.— loe  went  out  March  7. 

Station  rating  table  for  North  Branch  Potomac  River  at  Piedmont ^  W.  Va.,from  January  1, 

lOOJ^,  to  December  31, 1905. 


Gage 
height. 

Discharge. 

Ga«3 
height. 

Discharge. , 

Gaee 
height. 

DiscliAige.  1 

Gaee 
height. 

1  Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

1               15    1 

3.60 

515 

5.10 

2,010    1 

6.60 

4,340    , 

2.10 

i               2^     1 

3.70 

584 

5.20 

2,130    ! 

6.70 

1          4,530 

2.20 

36 

3.80 

660 

5.30 

2,280    1 

6.80 

4,720    , 

2.30 

51     ' 

3.90 

742 

5.40 

2,390    ' 

6.90 

4,910 

2.40 

68    , 

4.00 

830    1 

5.50 

2,530 

7.00 

5,100 

2.  .50 

88 

4.10 

923 

5.60 

2.670 

7.10 

5,300 

2.W 

1             110    ' 

4.20 

1,020    1 
1,120    1 

5.70 

2.820 

7.20 

5,500 

2.70 

1              1.34     1 

4.30 

6.80 

2,970 

7.30 

5,700     1 

2.80 

161 

4.40 

1,225 

5.90 

3.130    1 

7.40 

5,910 

2.90 

'              191 

4.50 

1,330    1 

6.00 

3.290 

7.50 

6,120    1 

3.00 

224 

4.60 

1,440    , 

6.10 

3.460    1 

7.60 

6,330     1 

\        3. 10 

261     ' 

4.70 

1..550 

6.20 

3,630 

7.70 

6.540    ' 

3.20 

302 

4.80 

1.060 

6.30 

3,800 

7.80 

1          6,760 

3.30 

347 

4.90 

1,775    1 

6.40 

3,980    1 

7.90 

6.980     , 

3.40 

1             397 

5.00 

1,890    1 

6.50 

4.160    1 

8.00 

7,200    ' 

3.50 

1             453 

1 

Note.  Tho  above  ta])le  is  applicable  only  for  open  channel  conditions.  It  is  based  on  ei^t  dls- 
ch.'irj?«Mm'H8unMnents  made  during  1905  and  two  during  1904.  It  i.s  fairly  well  defined  between  gage 
hcii^hts  3  Ht't  nnd  7.5  fci'i.  The  table  has  been  extended  Ix'yond  these  limits.  Below  3  feet  the  tabl<> 
i.s  l.asj'd  on  two  nieasuromonta  at  2  fwt.  The  application  of  this  table  for  1904  introduces  a  possible 
error  of  10  to  20  |M'rc<'nt  inestinuites. 
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EiAimaUd  monthiy  discharge  cf  North  Branch  Potomac  River  at  Piedmont,  W.  Va.,  for 

190^-5. 

[Draiiui^  area,  406  square  miles.] 


Month. 


■  1904. 


JajDoary 

February.., 

March 

April 

May 

June 

July 

August 

September. 
October.  .. 
November.. 
December.. 


The  year. 


1906. 


January... 
February.. 

Maroh 

.\pril 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


Discharge  in  second-feet. 


Maximum. 


4,720 

3,630 

4,340 

2,195 

3,210 

786 

425 

99 

30 

68 

51 

1,600 


4,720 


3.210 
484 
7,420 
830 
1,914 
1,605 
2,460 
1,775 
1,020 
1,718 
1,385 
2,805 


7,420 


Minimum. 


110 
224 
484 
372 
302 
134 
60 


90 

99 
282 
161 
191 
242 
161 

88 

51 

36  I 
148 
206  I 


Mean. 


643 

795 

,433 

937 

792 

392 

160 

37 

17 

28 

34 

243 


360 
232 
2,484 
585 
496 
58» 
♦V53 
376 
195 
348 
267 
815 


36  I 


617 


Run-oll. 


sa^i»» 


a  1904  estimates  may  be  too  low  by  10  to  20  per  cent. 
Note.— Ice  conditions  unknown;  discharge  applied  as  for  open  channel. 


1.58 
1.96 
3.53 
2.31 
1.95 
.966 
.394 
.091 
.042 
.069 
.084 
.599 


1.13 


.571 
6.12 
1.44 
1.22 
1.45 
1.61 
.926 
.480 
.857 
.658 
2.01 


1.52 


1.82 
2.11 
4.07 
2.58 
2.25 
1.08 
.454 
.106 
.047 
.080 
.094 
.601 


15.38 


1.02 
.595 
7.06 
1.61 
1.41 
1.62 
1.86 
1.07 
.536 
.988 
.734 
2.32 


20.8/ 


POTOMAC  RIVER  AT  POINT  OP  ROCKS,  MD. 

This  station  was  established  by  C.  C.  Babb  February  17, 1895.  It  is  located  at  the  steel 
hj^way  bridge  at  Point  of  Rocks,  Md. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  It  is  1,900  feet 
wide,  broken  by  seven  bridge  piers.  Both  banks  overflow  only  at  extremely  high  water,  and 
are  not  wooded.  In  the  two  right  spans  the  bed  is  composed  of  mud,  and  is  subject  to 
5K>nie  change;  in  the  other  spans  the  bed  is  composed  of  gravel  and  cobblestones  and  is 
permanent.    The  current  does  not  flow  at  right  angles  with  the  bridge  in  all  of  the  spans. 

Discharge  measurements  are  made  from  the  eight-span  steel  toll  bridge,  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  left  end  of  the  lower  guard  rail, 
0.4  foot  beyond  the  center  of  the  end  pin,  on  the  downstream  side  of  the  bridge. 

As  originally  placed  the  gage  was  located  in  the  third  span  of  the  bridge  from  the  left 
bank.  The  length  of  the  wire  from  the  end  of  the  weight  to  the  marker  was  48  feet  and 
the  zero  of  the  gage  was  6  feet  from  the  center  of  the  pulley.  The  zero  of  the  gage  was 
40.9  feet  below  bench  mark  No.  1,  described  below.    On  June  18,  1896,  a  new  wire  gage 
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was  placed  on  the  lower  side  of  the  first  span  of  the  bridge.  The  zero  of  the  ga^  was 
changed  to  41.3  feet  below  bench  mark  No.  1,  the  wire  length  being  44.19  feet.  During 
1896  and  1897  the  wire  became  rusted  and  broke  frequently;  the  changes  in  wire  length 
were  not  recorded.  January  25,  1898,  a  new  wire  was  put  in,  the  length  being  44.22  feet, 
and  this  length  has  been  maintained  since  that  date,  the  datum  elevation  continuing  at 
41.3  feet  below  bench  mark  No.  1. 

During  the  period  between  the  measurements  of  April  16^nd  July  29, 1901,  a  laige  quan- 
tity of  earth  excavated  from  the  canal  was  thrown  into  the  river  along  its  left  bank,  chang 
ing  the  section  and  possibly  affecting  the  flow  of  the  river.  The  shifting  of  this  material 
necessitated  moving  the  gage  farther  from  the  shore.  This  was  done  by  the  observer, 
who  .attempted  to  install  a  temporary  gage  to  read  the  same  as  the  old  one.  The  indica- 
tions are,  however,  that  the  gage  was  not  set  to  read  exactly  the  same,  and  the  gage  heights 
between  April  16, 1901,  and  September  2, 1902,  are  somewhat  in  error. 

A  standard  boxed  chain  gage  was  installed  at  this  station  September  2, 1902.  It  is  bolted 
to  the  hand  rail  on  the  lower  side  of  the  bridge  on  the  first  span  from  the  left  bank.  The 
length  of  the  chain  is  44.22  feet,  the  same  length  as  had  been  previously  used.  In  placing 
the  box,  however,  the  center  of  the  pulley  was  raised  0.45  foot,  making  elevation  of  the  bench 
mark  above  gage  datum  41.75  feet,  instead  of  41.3  feet.  The  gage  is  read  once  each  day 
by  George  H.  Hickman.  Bench  mark  No.  1,  established  November  16,  1896,  is  a  copper 
bolt  in  a  large  capstone  on  the  lower  wing  wall  of  the  north  abutment,  about  10  feet  from 
the  north  end  of  the  first  iron  truss  and  41.75  feet  above  the  datum  of  the  gage.  Bench 
mark  No.  2,  established  in  July,  1904,  is  a  cross  chiseled  on  the  lower  step  of  the  upstream 
wing  wall  on  the  left  bank  of  the  river,  being  just  across  the  towpath,  15  feet  from  the 
canal.     Its  elevation  is  24.00  feet  above  gage  datum. 

All  records  and  estimates  for  this  station  for  yea,rs  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Viiginia,  Thomas  L.  Watson, 
geologist  in  charge,  Blacksburg,  Va. 

Discharge  meas^urements  of  Potomac  River  at  Point  of  Rocks,  Md.,  in  1905. 


Date. 


March  13 

Aine20 

October  30. . . 

November  9. 

Do 


Hydrographer. 


Tillinghast  and  Comstock . 

G  rover  and  Lyman 

G.  F.  llarley 

do 

Ilarley  and  Stewart 


Width.' 


I  Area  of 
section. 


Feet. 
1,164 
1,012 
1,000 
987 
987 


Sq.feet. 
8,600 
2,727 
3,532 
2,703 
2,703 


Mean    I     Qaee 
velocity.  I  heignt. 


Feet  per 
second.  | 

3.33  , 

1.10  i 

1.38 
.94  I 
.91  I 


Feet. 
C..% 
1.29 
2.05 
1.20 
1.20 


Dis- 
charge. 


Sec-feet. 
28,640 
2,997 
4,889 
2,531 
2,467 


Discharge  meaf^urements  of  Chesapeake  and  Ohio  Canal  at  Point  of  Rocks,  Md.,in  19()5. 
Hydrographer.  I  Width.   ^J* »'  L^^jiy     ,.«^,    ,  ,  »^ 


Date. 


October  30 llarley  and  Tlonshaw. 

Nov««ni]KT 9  . . .    llarley  and  Stewart.. 


I  Feet  per 

Feet.  Sq.  feet.  I   second.  Feet,     i  Sec.-fert. 

45  243  I        0.324  «21.61               7K8 

45  I  236             .381  a21.51  >            90.0 


«  Klevation  of  water  surface  of  canal  above  Potomac  River  gage  datum  determined  with  a  level. 
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DaUy  gage  height,  in  feet  ^  of  Potomac  River  at  Point  of  Rocks,  Md,,for  1906, 


Day. 


Jan.      Feb.     Mar.  i  Apr.     May.    June.    July.     Aug. 


1 

2 

3 1 

4 1 

5 1 

8 1 

7 

8 

9 

10 

I 
11 

12 

13 

U 

15 

16 ■ 

18 

19 

30 

21 

22 ' 

23 

24 

25 

28 

27 

28 

29 

30 

31 


2.0 

2.4 

2.5 

2.8 

3.0 

3.2 

4.4 

4.6 

4.0 

3.4 

3.0 

2.8 

2.6 

2.5 

2.5 

2.9 

3.8 

3.2 

2.8 

2.6 

2.6 

2.7 

2.8 

2.4 

2.1 

1.9  I 

3.0 

2.6  I 

2.6  I 

2.5 

2.5  I 


2.4 

2.4 

2.3 

2.2 

2.2 

2.2 

2.2 

2.1 

2.1 

2.0 

2.0  I 

2.0  I 

2.0 

2.0  I 

2.0 

2.0 

2.1 

2.1 

2.1 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.3 

2.3 

2.4 


I 


2.4 

2.5 

2.6 

2.8 

3.4 

4.0 

4.4 

5.1 

6.0 

6.4 
11.0 
10.1 

6.9 

6.0  I 

5.9  . 

5.5  I 

6.0  ' 

4.5 

I 

4.4 

5.0 
5.9 
7.5 
8.4 
6.7 
5.8 
6.9 
5.9 
5.2 
4.6 
4.0 
3.6 


3.2 

3.0 

2.7 

2.5 

2.6 

2.7 

2.8  ! 

3.0 

3.0  ' 

2.9 

2.8  ' 

2.8 

2.9 

2.8 

2.6 

2.4 

2.3 

2.2 

2.1 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

1.7 


1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
3.0 
2.8  I 

2.7  I 

2.6  [ 

2.5  I 

2.4  , 
2.3 
2.2  ' 
2.2 
2.0  I 

1.8  ' 

1.7  ^ 

1.6  I 
1.5 

1.5  , 
1.4  ' 
1.3 


1.5 
1.4 
1.4 

1-4: 

1.3  I 

1.3  I 
1.5  ! 
1.6 

2.0 
1.9 
1.9 
2.3 
2.2 
2.0 
2.0 
1.9 
1.8 


1.4 
1.3 
1.5 
2.5 
3.6 
5.2 
7.0 
5.0 
3.6 
3.0 
2.6 


2.1  I 
1.8 
1.6 
1.5  i 
3.0  I 
3.5' 
4.0 

4.5  I 
4.0  I 

3.6  ' 
2.8 
2.3  I 
3.2 

5.0  I 
5.4 

4.2  I 
4.0  I 
3.6  j 

3.3  I 
3.0 
2.8 
2.6  ! 
4.0  ' 
3.5 
3.0 
2.6 
2.3  I 

.0; 

1.8  I 
2.5  I 


2.9 
2.7 
2.4 
2.2 
2.0 
1.8 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.6 
2.0 
2.9 
3.4 
2.5 
2.1 
1.8 
1.7 
1.5 
1.5 
2.0 
2.9 
3.4 
3.9 
2.9 
2.8 
2.5 


Sept.  I   Oct.  I  Nov.     Dec. 


2.2  ; 

2.0  I 
1.8  I 
1.7  I 
1.6 
1.5 
1.5 
1.4  i 
1.4 
1.3, 
1.3 
1.4  I 
1.4 
2.0  • 

1.7 1 

i.s  I 

1.4  I 

1.4! 

1.4  [ 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.1 

1.1 

1.1 

1.1 

1.0 


1.0  ! 
1.0' 
l.O' 

1.0  ; 
1.0 

..oj 

1.0  i 

1.0 , 

1.0 
.9  I 
.9  ' 

1.2 

1.1 

1.4 

1.6 

1.5  , 

1.3  i 

1.2 

1.0 

1.2 

1.4 1 

1.8  I 

1.6 

1.4 

1.4 

1.5 

1.6 

1.7 ' 

2.1  I 
2.0 
1.8  I 


1.6 
1.5  ! 
1.5 
1.4  i 
1.4 
1.3 
1.3 
1.3 

1.2, 

1.2 
1.0 
1.0 
1.0 
1.0, 
1.0  ' 
1.0 
1.0 
.9 

::i 

.9 
.9 

.9' 

.9 


1.3 


1.6 
1.6 
2.5 
4.6 
4.0 
3.4 
3.0 
2.4 
2,3 
2.2 
2.1 
2.0 
1.9 
1.8 
1.8 
1.7 
1.6 
1.5 
1.5 
1.5 
2.8 
7.6 
7.5 
6.1 
5.5 
4.8 
4.1 
3.4 
3.1 
3.0 
3.2 


Note.— January  27,  rise  caused  by  Ice  gorge. 
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Station  rating  table  for  Potomac  River  at  Point  of  Rocks,  Md.,from  April  i,  190S^  to 

December  31, 1906. 


h^t. 

Diflcharge. , 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
'  height. 

1     Feet. 

Discharge. 
Secondrfeet. 

Gage 
height. 

Diflchaige. 

Feet. 

Feet. 

aeeond-feet. 

Feet. 

Sewndrfeet. 

0.50 

900    , 

2.40 

6,520 

4.60 

17,430 

8.40 

42,980 

.60 

1,090    . 

2.50 

6,920 

4.80 

18,610 

8.60 

44,500 

.70 

1,295    ' 

2.60 

7,330 

6.00 

19,820 

8.80 

46,040 

.80 

1,515    1 

2.70 

7,750 

5.20 

21,060 

9.00 

47,600 

.90 

1,750 

2.80 

8,180 

5.40 

22,300 

9.20 

49,160 

1.00 

2,000 

2.90 

8,620 

5.60 

23,560 

9.40 

50, 7W 

1.10 

2,260    1 

3.00 

9,070 

!        5.80 

24,840 

9.60 

52,360 

1.20 

2,530    1 

3.10 

9,530 

6.00 

26,140 

9.80 

53,960 

1.30 

2,810    1 

3.20 

10,000 

6.20 

27,460 

10.00 

55,600 

1.40 

3,100 

3.30 

10,480 

6.40 

28,780 

11.00 

63,900 

1.50 

3,400    ' 

3.40 

10,970 

6.60 

30,100 

12.00 

72,200 

1.00 

3,700 

3.50 

11,470 

6.80 

31,460 

13.00 

80,500 

1.70 

4,010 

3.60 

11,980    1 

7.00 

•32,820 

14.00 

88,800 

1.80 

4,330 

3.70 

12,490 

7.20 

34,220    1 

15.00 

97,100 

1.90 

4,670 

3.80 

13,010 

7.40 

35,620    1 

16.00 

105,400 

2.00 

5,020 

3.90 

13,530 

7.60 

37,060  ; 

17.00 

113,700 

2.10 

5,380 

4.00 

14,070 

7.80 

38,500 

18.00 

122,000 

2.20 

5,750 

4.20 

15,150 

8.00 

39,980 

19.00 

130,300 

2.33 

6,130 

1 

4.40 

16,270 

8.20 

1 

41,460    , 

20.00 

138,600 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  diaehargp 
meaaurements  made  during  1902-1905,  incluaive.  It  is  fairly  well  defined  between  gage  heighto  1  foot 
and  14  feet.  The  table  has  been  extended  beyond  these  limits.  Above  gage  height  10  feet  the  rating 
curve  is  a  tangent,  the  difference  being  830  per  tenth.  The  above  table  supersedes  previous  tables, 
from  April  1, 1902,  to  December  31, 1905. 

Estimated  monthly  discharge  of  Potomac  River  at  Point  of  Rocks,  Md.,  1902-1905. 
[Drainage  area,  9,654  square  miles.] 


Month. 


1902 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Decemlier 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


75,110 

203,800 

218,700 

106,700 

9,530 

4,330 

4,330 

4,330 

2,000 

5,380 

11,470 

64,780 


218,700  , 


7,680 
9,020 
14,700 
7,750 
4,670 
2,530 
2,000 
1,515 
1,295 
1,515 
1,750 
7,330 


17,620 

32,520 

54,410 

28,760 

5,973 

3,186 

3,086 

2,464 

1,490 

2,767 

2,837 

18,970 


Run-off. 


Second-feet 

per  souare 

mile. 


1.81 
3.37 
5.64 
2.99 
.619 
.330 
.320 
.255 
.154 
.287 
.294 
1.96 


Depth  in 
inches. 


2.09 
3.51 
6.50 
3.34 
.714 
.36M 
.369 
.294 
.172 
.331 
.328 
2.26 


1,295  ,       14,500 


1.50 


20.28 
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L  .  tnied  tnonthly  discharge  of  Potomac  River  at  Poiid  of  BockSy  Md.,  190e-1906— Cont'd. 


Month. 


1903. 


January 

February... 

March 

April 

May 

June 

July 

Auguat 

September.. 
October... - 
November., 
December.. 


The  year. 


January.. 
February. 
March.. .. 

April 

May 


1904. 


June 

July 

Augnat 

September.. 

October 

November. , 
December.. 


The  year. 


January.. 
February. 
March.... 
April 


1905. 


May 

June 

July 

August 

September. 
October.... 
November. 
December.. 


Ttieyear. 


Diachaige  In  secouu-feet. 


I 


Run-off. 


Maximum. 


49,160 

99,S0O 

97,030 

9,070 

73,S60 

45,260 

8,620 

16,850 

6,130 

2,810 

4,010 


99,500 


35,620 

37,060 

22,300 

28,120 

27,460 

38.500 

10,970 

3,400 

2,000 

2,  COO 

1,515 


38.. 500 


17,430 

6,520 

63,900 

10,000 

9,070 

32,820 

22,300 

13,530 

5,750 

5,380 

3,700 

37,060 


■I 


63,900 


6,520 
12,400 
9,070 
9,530 
4,330 
6,520 
4,330 
2,810 
2,530 
2,000 
2,000 
2,000 


2,000 

3,400 
8,620 
5,380 
3,400 
5,380 
3,100 
2,530 
1,750 
1,205 
000 
1,090 
1,515 


900 


4,670 
5,020 
6,520 
4,010 
2,810 
2,810 
3,400 
2,810 
2,000 
1,750 
1,750 
3,400 


1,750 


Mean. 


17,200 

22,100 

26,730 

28,000 

6,212 

17,070 

12,760 

4,826 

4,660 

3,212 

2,176 

2,926 


12,480 

7,287 

17,480 

11,170 

7,406 

0,362 

10,160 

4,510 

2,304 

1,502 

1,164 

1,340 

2,201 


6,330 


Second-feet 
persouare 


aqua 
Qile. 


mil 


8,626 
5,625 

23,480 
6,581 
4,403 
6,579 

10,190 
5,830 
3,205 
2,888 
2,267 

10,640 


7,534  , 


Depth  in 
inches. 


1.78 
2.30 
2.77 
2.00 
.643 
1.86 
1.32 
.500 
.484 
.333 
.225 
.303 


.755 
1.81 
1.16 
.767 
.070 
1.06 
.467 
.248 
.165 
.121 
.130 
.228 


.804 
.683 

2.43 
.682 
.465 
.681 

1.06 
.604 


1.10 


.780 


2.05 
2.40 
3.10 
3.34 
.741 
2.08 
1.52 
.576 
.540 
.384 
.251 
.340 


17.42 

.870 
1.05 
1.34 
.856 
1.12 
1.17 
.538 
.286 
.184 
.140 
.156 
.263 


8.87 


1.03 
.607 

2.80 
.761 
.536 
.760 

1.22 
.606 
.370 
.345 
.262 
.127 


10.66 


NoTB.~1902, 1003, 1006,  ice  conditions  existed  during  portions  of  the  winter  months;  1004,  ipe  condi- 
tions during  portions  of  January  and  February.  Discharge  applied  as  for  open  channel  throughout 
the  winter  months. 

Estimates  January  to  August,  1902,  liable  to  error. 


60  STREAM   MEAWREMENT8   IN   1905,   PART   III. 

SOUTH  BRANCH  POTOMAC  RIVER  NEAR  SPRINGFIELD,  >V.  VA. 

A  gaging  station  was  established  at  the  Baltimore  and  Ohio  Railroad  bridge,  3  miles 
southwest  of  Springfield,  by  C.  C.  Babb,  in  April,  1894.  This  station  was  discontinued  in 
1896  for  want  of  an  observer.  On  June  26,  1899,  a  station  was  established  by  E.  G.  Paul 
at  the  highway  bridge  1.5  miles  below  the  original  station,  near  Grace  station.  This  bridge 
was  carried  away  by  flood  in  February,  1902.  The  present  station  was  established  August 
28, 1903,  by  E.  G.  Paul.  It  is  located  at  the  steel  highway  bridge  2.5  miles  ca^t  of  Spring- 
field, W.  Va. 

The  channel  is  straight  for  several  hundred  feet  above  and  below  the  station.  Both 
banks  are  low  and  liable  to  overflow.  The  bed  of  the  stream  is  of  gravel.  The  bridge  has 
two  spans  of  150  feet  each.  During  high  water  the  river  flows  beneath  both  spans,  but  at 
low  stages  beneath  the  left  span  only.  There  is  a  dam  about  2  miles  above  the  station,  and 
a  small  island  above  and  also  one  below. 

Dischai^  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  river  face  of  the  left  abutment  at  the  do^Tistream  side  of 
the  bridge. 

A  standard  chain  gage  is  located  in  the  center  of  the  left  span  on  the  downstream  side  of 
the  bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  37.59  feet. 
The  gage  is  read  twice  each  day  by  James  R.  Blue.  Ben<%  mark  No.  1  is  a  nail  in  a  large 
sycamore  tree  15  feet  downstream  from  the  left  approach  to  the  bridge.  The  nail  is  in  the 
side  of  the  tree  away  from  the  river  and  about  6  feet  above  the  ground.  Its  elevation  is 
18.80  feet  above  gage  datum.  Bench  mark  No.  2  is  a  nail  in  a  lai^  willow  tree  on  the  left 
bank  of  the  river  about  65  feet  upstream  from  the  bridge.  It  is  on  the  side  of  the  tr^e 
away  from  the  river  and  about  2.5  feet  above  the  ground.  Its  elevation  is  14.52  feet  above 
gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Sur\'ey  (Ann = Annual  Report;  WS= Water  Supply  Paper): 

Description:  Ann  18,  iv,  pp  19-20;  Bull  131,  p  88;  140,  pp  4S-44;  WS  35,  p  85;  48,  p  116;  05,  p  229;  82.  p 
170;  97,  pp  320-321;  126,  p  66. 

Discharge:  Ann  18,  iv,  p  20;  19,iv,pl34;  BuU140,p44;  WS35,p86;  48,  p  116;  65,  p 229;  82,  p  170;  97, p 
321;  126,  p  66. 

Discharge,  monthly:  Ann  18,  iv,  p  21;  20,  iv,  p  120;  Bull  140,  p  45;  WS  76,  pp  34-35. 

Gage  heights:  Bull  131,  p  88;  140,  p  45;  WS  35,  p  85;  48,  p  117;  65,  p  230;  97,  p  321;  126,  p  67. 

Rating  table:  Ann  18,  iv,  p  21;  Bull  140,  p  44;  WS  65,  p  318. 

Water  powers:  Ann  19,  iv,  pp  134-135. 

Discharge  measurements  of  South  Branch  Potomac  River  near  SpringJUld^  W.  T'a.,  in  1905. 


Date. 


March  29. 


Hyd^grapher.  I  Width    ^.^  \  J^,^_ '  ,«^,.      ^^^._ 


\  Feet.      Sq.feet. 

E.C.Murphy 162  |           019 

April24 lA.H.Horton i  147  1           385 

Junes |R.  M.Packard 145'           393  1          1.99  1         3.11                7M 

NovpmlKT 0.... I  H anna  and  Grieve '  144             284  i           .99            2.30               2^e 


Feei  per  , 

second.  Feet.  Sec.-fett. 

3.68  I          4.48  2,2s3 

1.94            3.02  74«> 
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Mean  daUy  gage  heighif  in  feet ^  South  Branch  of  Potomac  Riwr  near  Sp-ingfeld^  H'.  Va.^ 

for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.35 

2.9 

4.1 

3.55 

2.9 

2.9 

• 
3.55 

2.9 

2.7 

2.0 

2.4 

2.3 

2 

2.45 

2.9 

3.9 

3.35 

2.9 

3.0 

3.7 

2.75 

2.6 

2.0 

2.35 

2.3 

3 

2.3 

2.9 

3.8 

3.3 

2.8 

2.95 

3.45 

2.6 

2.5 

2.0 

2.3 

3.2 

A 

2.45 

2.9 

3.4 

3.1 

2.8 

2.75 

4.16 

2.6 

2.5 

2.0 

2.2 

5.15 

5 

2.  .55 

2.9 

3.7 

3.1 

2.7 

2.7 

3.8 

2.5 

2.4 

2.0 

2.2 

4.35 

6 

2.35 

3.0 

4.56 

4.0 

2.7 

2.7 

6.35 

2.5 

2.4 

2.0 

2.2 

3.9 

-» 

2.3 
2.2 
2.3 

3.0 
3.0 
3.1 

4.9 

5.25 

7.05 

4.7 

4.55 

4.2 

2.7 
2.8 
2.8 

2.7 
3.0 
2.75 

4.35 
3.9 
3.65 

2.65 
2.65 
2.55 

2.3 

2.26 

2.2 

2.0 
2.0 
2.0 

2.2 
2.2 
2.2 

3.5 

8 

3.2 

9 

3.05 

10 

2.4 

'     3.1 

11.1 

3.95 

2.8 

2.65 

3.35 

2.5 

2.25 

2.0 

2.2 

2.96 

11 

2.4 

3.1 

8.75 

3.9 

2.8 

2.6 

3.4 

2.85 

2.46 

2.0 

2.2 

2.85 

12 

2.3 

3.1 

7.25 

3.8 

3.85 

2.65 

3.85 

2.85 

2.46 

2.0 

2.1 

2.7 

13 

4.7 

3.1 

6.15 

3.5 

7.5 

2.65 

4.85 

2.5 

2.3 

2.0 

2.1 

2.65 

14 

6.05 

3.1 

5.35 

3.35 

5.8 

2.55 

6.95 

3.6 

2.4 

2.25 

2.1 

2.56 

1.5 

4.75 

3.1 

4.9 

3.3 

7.65 

2.45 

5.6 

4.4 

2.45 

2.2 

2.1 

2.45 

16 

3.6 

3.1 

4.75 

3.2 

7.05 

2.4 

4.75 

3.9 

2.3 

2.1 

2.1 

2.56 

17 

3.2 

3.1 

4.75 

3.2 

5.75 

2.3 

3.9 

3.4 

2.2 

2.0 

2.1 

2.6 

18 

3.1 

3.1 

5.25 

3.1 

4.9 

2.3 

3.5 

3.1 

2.2 

2.0 

2.1 

2.5 

19 

3.15 
3.2 
3.3 
3.2 

3.1 
3.1 
3.1 
3.1 

5.55 
5.9 
7.1 
10.05 

3.0 
3.0 
2.9 
2.9 

4.3 
4.0 
3.6 
3.45 

2.3 
2.2 
2.65 
3.9 

3.25 
3.05 
3.2 
3.25 

3.0 
2.96 
2.76 
2.7 

2.1 
2.1 
2.0 
2.0 

2.0 
2.1 
2.1 
2.15 

2.1 
2.1 
2.1 
2.1 

2.4 

20.. 

2.35 

21 

6.1 

22 

9.45 

23 

3.2 

3.1 

7.55 

2.9 

3.25 

6.0 

3.95 

2.6 

1.9 

2.25 

2.1 

7.75 

24 

3.05 

3.1 

6.15 

2.8 

3.05 

9.2 

5.2 

2.55 

1.9 

2.3 

2.1 

7.05 

25 

3.0 

3.1 

7.25 

2.7 

2.95 

8.55 

4.16 

4.0 

1.9 

2.45 

2.1 

6.15 

26 

2.85 

3.8 

6.2 

2.7 

2.9 

5.9 

3.65 

5.65 

1.8 

2.65 

2.1 

5.65 

27 

2.7 
2.5 
3.0 

3.9 
4.1 

5.4 
4.8 
4.3 

2.8 
2.8 
2.6 

2.8 
2.8 
2.7 

6.85 

6.8 

4.45 

3.3 
3.0 
3.0 

4.2 
3.36 
3.0 

1.8 
1.8 
1.8 

2,9 
3.25 
2.65 

2.1 
2.1 
2.1 

5.2 

28 

4.65 

29 

4.05 

30 

2.9 

4.0 

2.9 

2.7 

3.85 

3.85 

2.8 

2.0 

2.66 

2.2 

4.4 

31 

2.5 

3.85 

2.6 



3.1 

2.7 

2.46 

4.0 

Note.— February  I,  river  froxen  over. 


JMOTB. — jcoruary  i,  nver  irozen  over. 

StaHon  rating  table  for  South  Branch  Potomac  fiiver  near  Springfeld^  W.  V a.,  from  August  28 , 

1903,  to  December  31, 1905. 


Gage 
height. 

Feet. 

Discharge. 

1     Gago 
1   height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet  1 

Gaec 
height. 

Feet. 

Discharge. 

Seccnd^feei. 

Feet. 

Second-feet. 

Second-feet. 

1.80 

78 

2.90 

630 

4.00 

1,672    , 

5.10 

3,195 

1.90 

96 

3.00 

702 

4.10 

1.790    ' 

6.20 

3,365 

2.00 

125 

3.10 

778    1 

4.20 

1,912    ' 

6.30 

3,620 

2.10 

163 

3.20 

860    ' 

4.30 

2,038    1 

6.40 

3,690 

2.20 

210 

3.30 

947    ' 

4.40 

2,168 

5.50 

3,860 

2.30 

261 

3.40 

1,039 

4.50 

2,302 

5.60 

4,030 

2.40 

315 

3.50 

1,135 

4.60 

2,440 

5.70 

4,205 

2.50 

372 

3.60 

1,235 

4.70 

2,582 

5.80 

4,:»o 

2.60 

432 

3.70 

1,339 

4.80 

2,728    , 

5.90 

4,560 

2.70 

495 

3.80 

1,447 

4.90 

2,879 

6.00 

4,745 

2.80 

561 

3.90 

1,558 

6.00 

3,035 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  dis- 
char:ge  measurements  made  during  1903-1906.  It  is  fairly  well  defined  between  sage  heights  2  feet  and 
4.5  feet.  The  table  has  been  extended  beyond  these  limits.  Above  6  feet  gage  height  the  discharge  is 
estimated. 
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Esiimated  tnorUMy  discharge  of  South  Branch  Potomac  River  near  SpringJiMy  W.  Va.,for 

1903-1905. 
[Drainage  area,  1,475  square  miles.] 


Month. 


1903. 

September 

October 

November 

December 

1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

1905. 

January 

February*.... 

Maroh 

April 

May : 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


702 
432 
281 
495 


12,150 

5.540 

4.030 

10.930 

9,500 

4.118 

2,302 

561 

210 

96 

96 

1,558 


12,150 


18,300 


210  ' 


1Q3 
163 


Mean. 


327 
271 
206 
290 


432 

1,009 

432 

1,004 

740 

1,461 

495 

1,660 

702 

2.143 

402 

1,121 

315 

568 

123 

8a9 

79.9 
296 


814 


Run-off. 


Second-feet 


Depth  in 


•"".r"  ^^- 


4,840 

210 

821 

1,790 

630 

831 

18,300 

1,039 

4,793 

2,582 

432 

1,015 

8,245 

432 

1,744 

12,600 

210 

1,948 

4,652 

702 

1,673 

4.118 

372 

854 

495 

78 

228 

904 

125 

229 

315 

163 

190 

13.350 

261 

2.298 

78  I     1,385 


0.222 
.184 
.140 
.197 


.684 
.681 
.984 

1.13 

1.45 
.760 
.385 
.161 
.063 
.055 
.054 
.200  I 


.552 


I 

.557 
.563  ' 

3.25    I 
.688 

1.18    I 

1.32 

1.13    I 
.579 
.155 
.155 
.129 

1.56 


.939 


0.248 
.212 
.156 
.227 


.789 
.734 
1.13 
1.26 
1.67 


.186 
.093 


.090 
.231 


.642 
.586 
3.75 
.768 
1.36 
1.47 
1.30 
.6t9( 
.173 
.179 
.144 
1.80 


12.  S4 


Note.— Ice  conditions  unknown;  discharge  applied  as  for  open  channel. 
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SAVAGE  BIVKR  AT  BLOOMINGTOX,  Ml). 

Savage  River  riaee  in  the  northwestern  part  of  Allegany  County,  Md.,  flows  southwest, 
then  south,  uniting  with  Potomac  River  near  Bloomington.    , 

The  gaging  station  was  established  May  3, 1905.  It  is  located  at  a  highway  bridge  about 
800  feet  above  the  junction  of  Savage  River  with  North  Branch  of  the  Potomac. 

The  channel  is  strai^t  for  200  feet  above  and  below  the  station.  The  current  is  swift. 
The  right  bank  is  low,  clean,  and  has  an  overflow  channel  at  hi^  water.  The  left  bank  is 
high  and  does  not  overflow.  The  bed  of  the  stream  is  rocky,  very  irregular,  and  permanent. 
There  is  but  one  channel  at  low  and  ordinary  stages;  during  hi^-water  stages  there  are 
two  channels. 

EMacharge  measurements  are  made  from  the  downstream  side  of  the  steel  bridge  to  which 
the  gage  is  fastened.  The  initial  point  for  soundings  is  the  center  of  the  bridge  pier  at  the 
left  abutment,  downstream  side. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  the  bridge  near  the  left  abut- 
ment. Tlie  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  21.19  feet. 
During  1905  the  gage  was  read  twice  each  day  by  F.  S.  dine.  Bench  mark  No.  1  is  a  chis- 
eled cross  on  the  downstream  comer  of  the  left  abutment.  Its  elevation  is  16.49  feet  above 
gage  datum.  Bench  mark  No.  2  is  a  circular  chisel  draft  on  a  large  rock  on  the  fence  line 
about  100  feet  norCh  of  bench  mark  No.  1.  Its  elevation  is  18.88  feet  above  gage  datum. 
Bench  mark  No.  3  is  the  top  of  the  eyebar  of  the  lower  chord  5  feet  from  the  initial  point 
for  soundings,  on  the  downstream  side  of  the  bridge.  Its  elevation  is  16.88  feet  above  gage 
datum.  Bench  marie  No.  4  is  the  top  of  the  pulley  wheel  of  the  gage.  Its  elevation  is  20.86 
feet  above  gage  datum. 

Discharge  measurements  of  Savage  River  <U  BhomingUnij  Md.,  in  1906. 


Date. 


April  18 

May  4 

June? 

July  17 

November  7 


Hydrographer. 


N.  C.  Qrover 

Tillins^iast  and  Soper. 

R.H.  Bolster 

N.C.  Qioyer 

Haima  and  Grieve 


Width. 


Feet. 
36 
38 
34 
29 
34 


Area  of 
flection. 

ICean 
velocity. 

Sq./eei. 

Feet  per 
second. 

63 

1.41 

66 

1.08 

66 

1.23 

45 

.82 

66 

1.01. 

Oace     '      Dls- 
heignt.  I  charge. 


Feet. 
2.96 
2.68 
2.88 
2.47 
2.59 


I 


Sec-feet, 
89 
72 
81 
37 
66 
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Mean  daily  ga'je  heijht,  in  feet,  of  Savage  River  at  Bloomijigion,  Md.yfor  1905. 


9.. 
10.. 
11., 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


May. 


2.7 

2.7 

2.62 

2.62 

2.62 

2.58 

2.5 

2.45 

2.4 

2.78 

2.7 

3.0 

4.15 

3.92 

3.75 

3.65 

3.48 

3.25 

3.1 

2.92 

2.78 

2.62 

2.6 

2.6 

2.6 

2.48 

2.4 

2.4 

2.5 


June. 

July. 

2.8 

2.32 

2.72 

3.3 

2.62 

2.92 

2.52 

2.82 

2.52 

2.72 

2.42 

2.48 

2.97 

3.62 

3.42 

4.32 

3.22 

3.75 

2.92 

3.52 

3.93 

3.38 

4.55 

3.1 

4.25 

2.92 

Aug.       Sept.       Oct. 


,75 
A    I 
18  i 
,92  I 
,78 
,68  I 
72 
,78  I 
6 

,52  I 
,85  I 
,82  I 
,68  I 
,8  I 
58 
,48, 
32  , 


2.88 

2.72 

2.52 

2.4 

2.32 

2.28 

2.4 

2.28 

2.22 

2.6 

2.35 

2.18 

2.18 

2.02 

1.9 

2.15 

2.62 

2.82 


2.6 

2.42 

2.22 

2.12 

2.05 

2.1 

1.92 

1.85 

1.9 

1.85 

1.85 

2.25 

2.08 

1.95 

2.05 

2.45 

2.22 

2.19 

2.15 

2.05 

2.05 

1.95 

1.82 

1.85 

305 

3.55 

2.92 

2.68 

2.62 

2.48 

2.32 


2.18 

2.20 

2.13 

2.12 

1.9 

1.88 

1.85 

1.7 

1.9 

1.78 

4.48 

3.85 

3.4 

3.08 

2.75 

2.58 

2.52 

2.45 

2.42 

2.28 

2.18 

2.12 

2.05 

2.3 

1.9 

1.9 

1.95 

1.9 

1.9 

1.85 


1.98 

2.12 

2.08 

2.15 

2.05 

1.9 

1.9 

1.8 

1.85 

1.78 

2.22 

2.75 

2.48 

2.42 

2.32 

2.22 

2.18 

2.02 

2.1 

4.42 

3.75 

3.28 

3.05 

2.92 

2.85 

3.55 

3.6 

3.48 

3.35 

2.7 

2.92 


Nov.    I     Dw. 


2.82 

2.78 

2.62* 

2.55 

2.5 

2.58 

2.68 

2.48 

2.52 

2.42 

2.4 

2.35 

2.28 

2.25 

2.22 

2.42 

2.32 

2.25 

2.22 

2.2 

2.08 

1.92 

2.05 

2.22 

2.28 

2.2 

2.12 

2.1 

3.42 

4.2 


3.38 
3.?2 
5.22 
4.58 
4.28 
3.7 
3.52 
3.35 
3.  IS 
3.25 


2.82 

2.72 

2.62 

2.45 

2.82 

2.65 

2.52 

2.65 

3.75 

4.52 

4.48 

4.25 

3.9 

3.7* 

3.48 

2.78 

3.4 

2.2 

2.15 


GEORGES  CREEK  AT  WESTERNPORT,  MD. 

This  station  was  established  May  4,  1905.  It  is  located  at  a  highway  bridge  in  Western- 
port,  Md.,  about  one-half  mile  above  the  mouth  of  the  creek. 

Above  the  station  the  channel  is  straight  for  about  50  feet  and  then  makes  a  sharp  bend; 
below  the  station  it  is  straight  for  300  feet.  The  current  is>  swift.  Both  banks  are  fairly 
high,  clean,  and  do  not  overflow.  The  bed  of  the  stream  is  rocky  and  shifting.  There  is 
but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  inside  face  of  the  left  abutment, 
upstream  side. 

A  standard  chain  gage  is  attached  to  the  middle  of  the  upstream  side  of  the  bridge.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  16.23  feet.  During  1905 
the  gage  was  read  twice  each  day  by  G.  A.  Biggs.  Bench  mark  No.  1  is  the  top  of  the 
downstream  bedplate  at  the  left  abutment,  on  the  downstream  comer  toward  the  railroad 
track.  Its  elevation  is  11.58  feet  above  the  datum  of  the  gage.  Bench  mark  No.  2  is  the 
top  of  the  eyebar  on  the  upstream  side  of  the  bridge,  34  feet  from  the  left  abutment.  It«: 
elevation  is  12.39  feet  above  the  datum  of  the  gage.  Bench  mark  No.  3  is  the  top  of  the 
pulley  wheel  of  the  gage.     Its  elevation  is  15.88  feet  above  the  datum  of  the  gage. 


POTOMAC    BIVER   DRAINAGE   BA8IN. 

DiacKarge  measwrefneiUs  <ff  Georges  Creek  at  Westemportf  Md.,  in  1906. 
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Date. 


May  4 

June? 

July  17 

April  18 

November?. .. 


Hydrograpber. 


TillingbAst  and  Soper. 

R.  H.  Bolster 

N.  C.  Grover 

....do 

Murphy  and  Hamia  . . . 


Width. 

Area  of 
aectioo. 

Mean 

velocity. 

Feet. 

Sq.feet. 

Feet  per 
tectmd. 

41 

30 

1.06 

44 

49 

2.70 

43 

16 

2.71 

38 

26 

2.04 

24 

18 

2.43 

Oase 
height. 


Feet. 
1.35 


Dia- 
charge. 


Sec.'/eet. 
33 
131 
43 
63 
46 


Mean  daily  gage  heighif  infeety  of  Georges  Creek  at  Westemjwrtf  Md.^for  1906, 


Day. 


May. 


2.. 
3.. 
4.. 

5.. 
6.. 
7.. 
8.. 


12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.45 

1.4 

1.42 

1.5 

1.4 

1.35 

1.38 

1.38 

1.5 

1.38 

1.48 

1.T2 

1.68 

1.05 

1.62 

1.58 

1.52 

1.5 

1.46 

1.4 

1.38 

1.28 

1.28 

1.25 

1.3 

1.3 

1.28 

1.32 


June. 


July. 

1.38 

1.58 

1.32 

1.48 

1.52 

1.48 

3.45 

3.38 

2.65 

2.15 

2.05 

1.96 

l.«2 

1.8 

1.7 

1.62 

1.52 

1.42 

1.32 

1.4 

1.38 

1.35 

1.7 

1.48 

1.22 

1.18 

1.15 

1.15 

1.2 

1.45 

1.38 


Aug.       Sept. 


1.22 
1.12 
1.1 
1.1 
1.06 
1.05 
1.05 
-1.05 
1.05 
1.06 
1.06 
1.12 
1.15 
1.12 
1.28 
1.25 
1.12 
1.05 
1.02 
1.0 
1.0 
1.0 
.96 
.92 
1.72 
1.65 
1.45 
1.26 
1.1 
1.12 
1.08 


I 


1.06 
1.06 
1.06 
1.12 
1.1 
1.1 
1.06 
1.0 
1.0 
1.28 
2.65 
1.9 
1.66 
1.6 
1.42 
1.32 
1.38 
1.28 
1.22 
1.18 
1.12 
1.1 
1.06 
1.06 
1.0 
1.0 
1.0 
1.0 
.95 
.95 


Oct. 

0.06 
1.28 
1.18 
1.1 
1.05 
1.02 
1.0 
1.0 
1.0 
.96 
1.76 
1.55 
1.25 
1.12 
1.08 
1.05 
1.0 
1.0 
1.18  i 
2.3 
1.66 
1.52 
1.48 
1.42 
1.62 
2.02 
1.85 
1.72 
1.62 
1.52 
1.5 


Nov.   I    Dec. 


1.5 

1.6 

1.46 

1.38 

1.4 

1.62 

1.4 

1.32 

1.25 

1.2 

1.12 

1.1 

1.05 

1.0 
.95 
.96 

1.0 

1.0 

1.02 

1.02 

1.0 

1.0 

1.0 

1.0 

1.08 

1.06 

1.06 

1.1 

1.55 

1.65 


1.62 

1.8 

2.36 

2.22 

2.12 

2.55 

2.36 

2.22 

2.12 

2.02 

1.9 

1.88 

1.82 

1.78  . 

1.42 

1.45 

1.3 

1.3 

1.36 

1.4 

3.4 

3.08 

2.2 

2.2 

2.12 

2.15 

1.96 

1.95 

2.06 

1.88 

1.76 


yim»JJ»>  CREEK  AT  CUMBERLAND,  ]VrD. 

This  station  was  established  May  5,  1905.  It  is  located  at  the  highway  bridge  at  the 
upper  end  of  "The  Narrows,"  Cumberland,  Md. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the  station.  The  current 
is  fairly  swift.  Both  banks  are  high  and  do  not  overflow.  The  bed  of  the  stream  is  rocky, 
very  rou^,  and  permanent.    There  are  two  channels  at  all  but  very  low  stages. 

Dischaige  measurements  are  made  from  the  downstream  side  of  the  two-span  steel  bridge 
to  whuh  the  gage  is  fastened.  The  initial  point  for  soundings  is  the  face  of  the  right  abut- 
ment 

IBB  167-06 6 


66 


STREAM   MEASUREMENTS   IN    1906,   PART   III. 


A  standard  chain  gage  is  fastened  to  the  downstream  side  of  the  bridge,  near  the  middle 
of  the  right  span.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  mariner  is 
26.98  feet.  During  1905  the  gage  was  read  twice  each  day  by  H.  E.  McKenzie.  Bench 
mark  No.  1  is  a  square  chisel  draft  on  the  top  of  the  bridge-seat  stone  at  the  downstream 
side  of  the  right  abutment.  Its  elevation  is  21.88  feet  above  the  datum  of  the  gage.  Bench 
mark  No.  2  is  the  top  of  the  pulley  wheel  of  the  gage.  Its  elevation  is  26.65  feet  above  the 
datum  of  the  gage.  Bench  mark  No.  3  is  top  of  horizontal  of  second  projecting  piece 
from  right  bank,  downstream  side  of  bridge.  Its  elevation  is  23.40  feet  above  the  datum 
of  the  gage. 

Discharge  medsuremenis  of  Wills  Creek  at  Cumheriand,  Md.^  in  1906. 


Date. 


April  17 

May  6 

June  8 

November  6 . 


Hydrographer. 


N.  C.  Grover 

Tilllnghast  and  Soper 

R.  M.  Packard 

E.G.  Murphy 


Width. 

Area  of 
section. 

Mean 
velocity. 

hel^t. 

charge- 

Feet. 

Sq.feet. 

Feet  per 
second. 

Feet. 

Sec.-feei^ 

78  1           233 

1.01 

4.20 

236 

83  1           217 

.60 

3.72 

130 

80 

254 

.98 

4.22 

248 

68 

301 

.(« 

3.68 

130 

Mean  daily  gage  height,  in  feet,  of  Wills  Creek  at  Cumberland,  Md.,for  1905. 


Day. 


2 

3 ' 

4 

s...  .              .                 ! 

0 

3.7 

7 

1      4.0 

8 

3.82 

9 

3.8 

10 

'      3.8 

11 

3.8 

12.. 

1      4.08 

13 

..     .   .                        3.98 

14 

4.05 

15 

5.42 

16... 

5  08 

17 

..     .   .                        4.85 

18 

4.6 

19 

4.45 

20.. 

4.28 

21 

4.1 

22 

4.0 

23 

3.92 

24 

3.82 

2.5 

3  72 

26 

.1.<«2 

27 3.98 

•28 

3.7 

29. 
30. 
31. 


3.6 

3.52 

3.52 


- 

—    -- 





June. 

July.   , 
3.65 

Aug. 
3.55 

Sept.   1 

Oct. 
3.05 

Nov. 



3.92 

Dec. 

3.72 

3.62 

4  52 

3.95 

4.0    ! 

3.45 

3.55  1 

3.2 

3.8 

4.38 

3.82 

3.75 

3.4 

3.6    ; 

3.35 

3.75 

7.08 

3.7 

3.65; 

3.3 

3.55  1 

3.3 

3.75 

6.23 

3.68 

3.6    i 

3.3 

3.45  1 

3.18 

3.65 

5.4.5 

3.6 

3.58; 

3.28 

3.38 

3.08 

3.65 

5.02 

4.2 

6.58  1 

3.2 

3.32 

3.0 

3.65 

4-7 

4.25 

6.7 

3.18 

3.22, 

3.0 

3.6 

4.5 

4.05 

5.7 

3.15 

3.2     ' 

3.0 

3.6 

4., 18 

3.9 

5.42 

3.08 

3.18 

3.0 

3.55 

4.25 

6.2 

5.05 

3.1 

5.25  , 

4.05 

3.5 

4.05 

5.42 

4.7    ■ 

3.8 

5.0    ' 

4.0 

3.45 

4.02 

4.88 

4.6 

3.48 

4.6 

3.72 

3.42 

3.W 

4.48 

4.98 

3.45 

4.15 

3.55 

3.4 

3.8 

4.25 

4.58 

5.85 

3.96 

3.42 

3.35 

3.55 

4.52 

4.. 32 

4.85 

3.82  1 

3.4 

3.38 

4.42 

3.9 

4.1 

4.35 

3.72 

3.32 

3.45 

3. .-52 

3.9 

3.85 

4.02 

3.78* 

3.3 

3.4 

3.t* 

3.9 

3.82 

3.85 

3.68 

3.3 

3.35 

3.92 

3.7 

4.25 

3.?2 

3.56 

5.15 

3.3 

3,75 

4.05 

3.88 

3.68 

3.45 

4.65 

3.25 

6.6 

4.15 

3.88 

3.52 

3.4    I 

4.38 

3.2 

6.25 

4.32 

4.32 

3.42 

3.32 

4.15 

3.25 

5.8 

4.45 

3.98 

3.32 

3.28  1 

4.02 

3.3 

5.32 

4.5 

3.8 

5.10 

3.18 

3.9 

3.35 

5.0 

4.38 

3.68 

4.58 

3.15 

4.45 

3.3 

4-75 

4.3 

3.6 

4.18 

3.10 

4.25 

3.26 

4.5S 

4.02 

3.55 

3.98 

3.10 

4.18 

3.25 

4. .15 

3.9 

3.6 

3.82 

3.05  1 

4.12 

5.1 

5.22 

3.72 

3.85 

4.08 

3.05 

4.02 

4.88 

5.(15 

3.65 

3.72 

1 

4.0 
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OPEQTTOX    CTREEK    NEAR    MARTINSBURG,   W.   VA. 

This  station  was  established  May  8,  1905.  It  is  located  at  the  highway  bridge  known  as 
"  Rilejrs  Ford  Bridge/*'  about  4  miles  southeast  of  Martinsburg,  W.  Va. 

The  channel  is  straight  for  al>out  300  feet  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  clean.  The  right  bank  is  high  and  does  not  overflow.  The  left 
bank  has  a  flood  plain  extending  600  feet  across  a  level  meadow.  The  bed  of  the  stream  is 
rocky,  very  rough,  free  from  vegetation,  and  permanent.  There  is  but  one  channel  at 
ordinary  stages.  The  stream  is  liable  to  extreme  fluctuations  at  high  water,  covering  the 
entire  flood  plain  on  the  west. 

Dischaiige  measurements  are  made  from  the  downstream  side  of  the  steel  liridge  to  which 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  top  face  of  the  left  abutment, 
downstream  side. 

A  standard  chain  gage  is  fastened  to  the  downstream  side  of  the  bridge  near  the  left 
abutment.  Tlic  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  19.90  feet. 
EHiring  1905  the  gage  was  read  twice  each  day  by  Frank  Mose.  Bench  mark  No.  1  is  a 
cross  chiseled  on  the  upstream  left  abutment.  Its  elevation  is  18.44  feet  above  the  datum 
of  the  gage.  Bench  mark  No.  2  is  the  top  of  the  pulley  wheel  of  the  gage.  Its  elevation  is 
19.54  feet  above  the  datum  of  the  gage.  Bench  mark  No.  3  is  a  mark  on  the  downstream 
steel  angle  guard  rail,  about  7  feet  from  the  initial  point  for  soundings.  It^  elevation  is 
19.51  f^t  above  the  datum  of  the  gage. 

Discharge  measurements  ofOpeqiion  Creek  near  Martinsburg,  W,  Va.,  i7i  1905. 


Date. 


Hydrographer, 


May  7 Tillinghaat  and  Soper. 

November  8.. . .    E.  C.  Murphy 


\x.'i^4h  I  Area  of       Mean 
y\iain.\  g^^tion.     velocity. 


Feet.   , 
48 
53  , 


Sq.feet. 
51 
34 


Feet  per 
gecond.  ■ 

2.77 

1.88 


Gage 
height. 


Feet. 
1.3:^ 
1.'25 


Dis- 
charge. 


Sec-feet. 
141 
63 
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Mean  daily  gcuje  heighif  in  feet,  ofOpequon  Creek  near  Martinsburgf  W.  Va.,for  1905. 


Day. 

May. 

June.  !  July.   '   Aug.   i  Sept. 
1.32   

Oct. 

Nov. 

Dec. 

1.... 

1       , 

1  1 

L2    1 
1.18 

1.15 

1 
1.12 

1.1 
1.15' 

1.12 

1.5    1 

1.5    i 

1 
1 

1:1 1 

1.5 
1.52 

1.28 

2.... 

1.28 

1.2 

3.   . 

1.22-' 

2.45 

4.... 

1.2     1 

2.52 

1.78 

0.... 

1 

1.38 

7.   . 

1.3 

8.... 

1              ' 

1.15 

1.12 

1.1 

1.2 

1.28 

1.22 

1.18 

1.12 

1.1 

1.1 

1.3 

1.6 

1.38 

1.32 

1.25 

1.18 

1.12 

1.18 

2.0 

1.68 

1.42 

1.38 

1.3 

1.22 

1.2S 

9.... 

'      1.35 
i      1.38 
1.38  1 
1.38  ' 
1.32 
1.4 
1.98 
1.72  1 
1.52 
1.42 
1.38 
1.32 
1.28  ' 
1.25 
1.25 
1.22^ 
1.18 
1.15 
1.18  1 
1.2 
1.18 
1.15 

1.22  1 

j 

1.2 

10.... 



1.22 

11.   . 

1 

1.2 

12. . . . 

i 

1.2 

13.... 
14.... 

1.2 
1.18 

15.... 
16. . . . 

'                ; 

1.1 
1.22 

17.... 

i 

1.35 

18.... 

'                                 ; 

I.3» 

19.... 

1.2 

20.... 

1.2 

21.... 

7.62 

22.... 

1 

7.3 

23.... 

1                 1                 1 

3.8 

24. . . . 

2.92 

25.... 
26.... 

1 
1 1 

2.5 
2.  IS 

27... 

, 1 1 

2.2 

28.... 

1 

1.8 

29.... 

3.1 

30 

1                 1 

2.5S 

31..                     -     --   

1 

2.0 

1 

TUSCARORA    CREEK    AT    MARTI  XSBURG,   >V.   VA. 

This  station  was  established  May  8,  1905.  It  is  located  at  the  dam  formerly  used  to 
impound  water  for  the  use  of  the  city  of  Afartinsburg,  W.  Va. 

The  channel  is  curved  for  20  feet  above  the  dam  and  straight  for  200  feet  beyond  this 
point.  The  channel  below  is  a  steep  race  way  from  the  crest  of  the  dam,  paved  with  riprap. 
The  current  is  swift.  Both  banks  are  low,  clean,  and  not  liable  to  overflow.  The  bed  of  the 
stream  above  the  dam  is  fairly  uniform  and  shallow,  with  a  mud  bottom.  Tliere  is  but  one 
channel  at  all  stages.  The  stream  is  liable  to  small  fluctuations,  owing  to  the  varying 
demands  of  fa<'tories  above  the  station.  The  water  level  at  the  gage  is  somewhat  unsteady. 
The  velocity  of  approach  is  high. 

The  discharge  is  det^nnincd  by  applying  the  wey*  fonnula  to  the  flow  over  the  crest  of 
the  dam. 

A  vertical  staff  gage  is  bolted  to  the  upstream  face  of  the  left  abutment,  the  zero  being 

.  set  at  the  level  of  the  floor  of  the  spillway.     During  1905  the  gage  was  read  twnce  each  day 

by  B.  N.  Martin.     Bench  mark  No.  1  is  the  crest  of  the  dam  at  the  left  comer;  elevation, 

0.04  foot  below  the  gage  datum.     Bench  mark  Xo.  2  is  the  crest  of  the  dam  at  the  right 

comer;  elevation  0.04  foot  above  the  gage  datum. 

Owing  to  poor  conditions  this  station  was  abandoned  December  31, 1906. 


Date. 
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Discharge  measurement  ofTuscarora  Creek  at  Martin^urgf  W.  Va.,  in  1906. 
Hydrographer. 


May  9 '  R.  C.  Soper. 


Width 


Area  of       Moan 
'   section.  '  velocity. 


feet. 
20 


,  Feet  per 
Sq,feet.  j  second. 

14.3  1.76 


Gage  Dia- 

heignt.      cliargo. 


Feet.      Sec-feet. 
.78  25.2 


Mean  daily  gage  height^  in  feet,  ofTuscarora  Creek  ai  Martiwtburg,  W.  Va.,/or  1905. 


Day. 

1 

2..                                                .  . 

May. 

June. 

0.72 
.64 
.62 
.65 
.62 
.61 
.9 
.68 
.62 
.62 
.6 
.18 
.5 
.7 
.68 
.72 
.65 
.75 
.78 
.72 
.78 
.8 
.72 
.28 
.14 
.42 
.72 
.75 
.72 
.68 

July. 

0.6 

.7 

.72 

.75 

.68 

.85 

.82 

.72 

.78 

.78 

.85 

1.45 

2.65 

3.0 

2.35 

1.15 

.85 

:^ 

.78 
.68 
.7 

1.02 
1.45 
1.25 
1.1 
1.6 
1.5 
1.&5 
1.65 
1.55 

Aug. 

1.56 

1.75 

1.65 

1.7 

1.75 

U.75 

1.3 

1.4 

1.3 

1.25 

.88 

.88 

.85 

.78 

.92 

.78 

.8 

1.25 

1.02 

1.06 

::r 

1.08 

1.5 

1.15 

.98 

1.35 

2.0 

.85 

.8 

.7 

Sept. 

0.68 
.75 
.85 
.75 
.65 
.6 
..58 
.7 
*    .55 
.6 
..)8 

;a5 

.55 

.55 

.55 

.65 

.55 

.55 

.6 

.65 

.6 

.55 

.55 

..55 

.48 

.48 

.75 

.65 

.75 

Got. 

0.75 
.82 
.70 
.85 
.75 
.68 
.75 
.78 
.68 
.65 
.55 
.55 
.78 
.68 
.65 
.70 
.78 
.68 
.72 
.65 
.58 
.75 
.75 
.68 
.58 
.65 
.68 
.58 
.85 
.92 
.82 

Nov. 

0.85 
.9 
.88 
.88 
.8 
.85 
.88 
.6 
.58 
.55 
.68 
.58 
.55 
.55 
.58 
.6 
.52 
.55 
.5 
.52 
.55 
.52 
.58 
.5 
.58 
.65 
.02 
.65 
.55 
.5 

Dec. 

0.55 
.&5 

3 

4 

1.45 

.« 

.&5 

ti 

.55 

.55 

8. 

9 

10.. 

0.75 
.8 
.8 
.74 
.75 
.72 
.75 
.82 
.76 
.8 
.78 
.75 
.72 
.72 
.74 
.72 
.74 
.68 
.62 
.6 
.6 
.62 
.59 
.78 

.5.5 
.55 
.55 

11 .       . 

.58 

12 

.55 

13 

14... 

.58 
.58 

15 

16 

17 

18... 

.65 

.7 

.58 

.68 

19 *.          

.65 

20 

.76 

21 

.88 

22.. 

2.15 

23....                       

1.8 

24 

1.25 

25,. 

1.0 

26..   . 

.75 

27 .              .... 

.65 

28 

.7 

29...  . 

.76 

30 

31.. 

.7 

ANTTETAM   CREEK    XEAK   SHAR1»SBITUG,  MI>. 

Antietam  Creek  rises  in  the  western  part  of  Maryland,  flows  southward,  and  enters  the 
Potomac  10  miles  above  Harpers  Ferry.  Its  drainage  area  is  hilly  in  character  and  is 
largely  under  cultivation. . 

The  gaging  station  was  established  June  24,  1897,  by  A.  P.  Davis.  It  is  located  a  few 
hundred  feet  below  the  bridge  on  the  toll  road  from  Sharpsburg  to  Keedysville,  Md.  There 
is  an  old  dam,  not  now  in  use,  just  below  the  bridge. 

The  channel  is  straight  for  300  feet  al)ove  and  below  the  station.  It  has  a  width  at 
ordinary  stages  of  about  100  feet,  and  is  shallow  and  unobstructed.  There  is  a  good 
measurable  velocity  at  all  stages.  Tlie  right  bank  is  low  and  hable  to  overflow;  the  left 
bank  is  high  and  rocky,  and  both  are  fringed  with  treas.  The  bed  of  the  stream  is  com- 
posed of  gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  channel  at 
&I1  stages. 
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Discharge  measurements  were  made  from  a  steel-wire  cable,  which  is  supported  by  the 
forks  of  a  sycamore  tree  on  each  bank  and  is  anchored  to  timbers  set  in  the  ground.  A 
tagged  wire  is  suspended  above  the  cable.  The  initial  point  for  soundings  is  a  staple  in 
the  tree  on  the  left  bank. 

The  gage  was  a  vertical  rod  driven  into  the  gravel  of  the  stream  bed  and  spiked  to  a  tree 
on  the  left  bank  near  the  cable.  It  was  read  once  each  day  by  Charles  E.  Hammond, 
the  toll  gatherer.  The  bench  mark  is  a  copper  bolt  set  in  a  ledge  of  rock  on  the  left  bank 
at  a  point  about  125  feet  above  the  cable.     Its  elevation  is  16.34  feet  above  gage  datum. 

This  station  was  discontinued  August  26,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report,  WS= Water-Supply  Paper): 

Description:  Ann  19,  iv,  pp  148-149;  WS  15,  p  16;  27,  p  10:  35,  p  86;  48.  p  117;  GR.  p  230;  82,  p  170;  97, 
pp  318-319;  126,  pp  67-68. 

Discharge:  Ann  19,1  v,pp  148-149;  WS15,pl6;  27,p23;  35,p86:  48,^117;  66,  p  230:  82,  p  170;  97,  p  319; 
126,  p  68. 

Discharge,  monthly:  Ann  19,  iv,  p  149;  20,  iv.  pp  120, 122;  21.  iv.  p95;  22.  iv,  p  134;  \VS75,  p36;  82,  p  172; 
97,  p  320;  126,  p  60. 

Discharge,  yeiiriy :  Ann  20,  iv,  p  49. 

Gage  heights:  W8  15,  p  16;  27,  p  19;  35,  p  86;  48,  p  118;  66,  p  231;  82,  p  171;  97,  p  319:  126,  p  6R. 

Hydrographs:  Ann  19,  iv,  p  150:  20,  iv,  p  120;  21,  iv,  p  95;  22.  iv,  p  134. 

Rating  tables:  Ann  19,  iv,  p  149;  WS  27,  p24;  39,  p  442:  62,  p  511;  65.  p  318:  82.  p  171;  97,  p  320;  126, 
pe9. 

Mean  daily  gage  Jieight,  in  feet,  of  Antietam  Creek  near  Sharp^urg,  Md.yfor  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 
6. 

7., 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

Ifi. 


18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
2«1. 
27. 
28. 
29. 
30 
31. 


Jan. 

1.65- 

1.6 

1.7 

1.75 

1.9 

1.75 

3.5 

2.7 

2.25 

2.1 

2.1 

2.05 

2.45 

2.2 

2.^5 

2.45 

2.55 

2.1 

1.95 

1.9 

1.9 

1.9 

1.85 

1.75 

1.8 

1.8 

2.a5 

2.0 

2.0 

1.9 

1.9 


Feb.    I   Mar.    i    Apr 


1.85 

1.9 

1.9 

1.8 

1.75 

2.0 

1.9 

2.0 

1.85 

1.85 

1.9 

1.8 

1.9 

1.9 

1.75 

1.8 

1.8 

1.85 

1.8 

1.85 

1.8 

1.7 

1.7 

1. 7 

1.7 

1.75 

1.95 

1.85 


I 


1.75 

1.7 

1.7 

1.7 

1.95 

2.0 

2.1 

2.15 

2.8 

3.4 

3.05 

2.95 

2.8 

2.8 

2.7 

2.6 

2.7 

2.95 

3.1 

3.6 

3.6 

3.4 

3.2 

3.05 

3.95 

3.8 

3.35 

3.1 

3.0 

2.9 

2.8 


2.75 

2.6 

2.6 

2.6 

2.7 

2.8 

2.65 

2.55 

2.5 

2.5 

2.55 

2.55 

2.45 

2.5 

2.45 

2.4 

2.4 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.1 

2.1 

2.1 

2.1 

2.1 


May.      June.     July 


2.1     I 
2.1     I 
2.05  I 
2.05 
2.0    I 
2.0    I 
2.0    ! 
2.05  ' 
2.0    I 
2.0    ' 
1.95  I 
2.0 
1.95 
1.95  I 
2.05 
2.0 
2.0 
2.25  j 
2.05 
2.05  I 
1.95  ; 
1.9     i 
1.85 
1.8    i 

1.8       ; 

1.8  I 

1.85  I 

1.8  I 
1.85  I 

1.9  ' 
1.9  1. 


1.85  I 

1.9 

1.8 

1.75 

1.7 

1.75 

2.15 

2.1 

1.95 

1.8 

1.8 

2.1 

2.2 

2.0 

1.9 

1.8 

1.8 

1.75 

1.8 

2.06 

2.0 

2.0 

2.6 

2.2 

1.9 

2.0 

1.95 

1.95 

1.85 


I 


uly. 

Aug. 

1.8 

2.25 

1.8 

2.05 

1.85 

2.0 

1.8 

2.0 

2.95 

2.0 

2.1 

2.0 

2.0 

2.0 

1.95 

2.2 

1.85 

2.35 

1.8 

2.3 

1.75 

2.0 

1.85 

2.0 

1.8 

1.9 

1.85 

1.9 

3.25 

2.0 

2.15 

2.3 

2.a5 

2.3 

2.0 

2.1 

2.45 

2.1 

2.4 

2.1 

1.9 

2.1 

1.8 

2.3 

2.25 

2.2 

5.0 

2.1 

3.65 

6.116 

2,25 

(«) 

2.0 

2.0 

2.0 

2.65 

2.45 

a  Gage  washed  out  August 
Note.— There  wa.^  some  ice  at  this  station  during  February* 
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Station  ratiiig  UMe  far  Antietam  Creek  near  Sharpsburgf  Md.,  from  January  1,  1904,  ^ 

Augturt  26,  1905. 


Gage 
height. 


Discharge. 


Gage 
leight. 


I  heigl 


Feet.     Second-feet.]     Feet.     Second-feet 


1.35 
1.40 
1.50 
1.60 
1.70 
1.80 

i.go 

2.00 
2.10 


90 
9d 
108 
121 
137 
155 
179 
20*) 
234 


2.20 
2.30 
?.40 
2.50 
2.fi0 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Gage 
height. 

Discharge. 

!  £^u 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2fi5 

3.10 

.315 

4.00 

1,105 

296 

3.20 

665 

4.20 

1,216 

332 

3.30 

720 

4.40 

1,325 

367 

3.40 

775 

4.60 

1,435 

402 

3.50 

830 

4.80 

1,545 

440 

3.60 

SSTi 

5.00 

1,655 

482 

3.70 

940 

6.00 

2,205 

525 

3.80 

995 

7.r/y 

2,755 

570 

3.90 

l^ORO 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  12  discharge 
measurements  made  during  18*^8-1904.  It  is  well  defined  between  gage  heights  1.6  feet  and  3.5  feet.  The 
table  has  been  extended  beyond  these  limits,  .\bove  gage  heights  3.2  feet  the  rating  curve  is  a  tangent, 
the  difference  being  55  per  tenth. 

Estimated  monthly  discharge  of  Antietam  Creek  near  Sharpshurgy  Md.^for  1906. 
[Drainage  area,  293  square  miles.] 


Discharge  in  second-feet. 


Month. 


liaximum. 


January 

Fcbrjary  « j 

March ' 

April 

May 

June ' 

July 

A  ogust  (1-25) ' 


1,160 
206 

1,215 
482 
332 
332 

1,656  I 

2,2.12 : 


Minimum. 


121 
156 
137 
234 

155  I 
137  I 
155  I 

179  ' 


Mean. 

241 
179 
500 
335 
204 
186 
293 
318 


Run-off. 


Second-feet 

per  square 

mile. 


I 


.823 
.611 
1.71 
1.14 
.606 
.635 
1.00 
1.09 


Depth  in 
inches. 


.949 
.636 
1.97 
1.27 
.802 
.708 
1.15 
1.01 


oNo  correction  made  in  estimates  for  ioe  conditions  during  February. 
8HX:NANI>0AH  river  at  MILL.VILJLE,  W.  VA. 

Shenandoah  River  is  formed  by  the  junction  of  North  and  South  forks  at  Riverton,  Va., 
and  flows  in  a  northeasterly  direction  into  West  Virginia,  where  it  empties  into  the  T>otomac 
at  Harpers  Ferry. 

The  Millville  station  was  estabhshed  April  15,  1895,  by  C.  C.  Babb.  It  is  located  about 
jne-fourth  mile  above  the  Baltimore  and  Ohio  Railroad  station  at  Millville,  VV.  Va.  The 
highway  runs  within  a  few  rods  of  the  stream  at  the  gaging  station.  The  station  is  beat 
reached  by  driving  from  Harpers  Ferry,  W.  Va. 

The  channel  is  straight  for  several  hundred  feet  above  and  below  the  station,  and  the 
current  is  swift  and  unobstructed.  Both  banks  are  low  and  liable  to  overflow.  There 
is  but  one  channel  at  all  stages.     The  bed  of  the  stream  is  composed  of  mud  and  rocks. 

r>ischarge  measurements  are  made  from  a  three-fourths-inch  cable,  from  which  is  sus- 
pended a  car.  The  cable,  which  is  suspended  over  the  branches  of  two  large  sycamore 
trees  and  is  securely  anchored  to  the  bank  ai  both  ends,  has  a  total  span  of  500  feet.  The 
initial  point  for  soundings  is  the  side  of  the  tree  to  which  the  cable  is  attached  on  the  left 
bank. 

The  vertical  gage  is  spiked  to  a  large  sycamore  tree  on  the  left  bank  a  few  hundred  feet 
downstream  from  the  cable.  The  gage  is  read  once  each  day  by  W.  R.  Nicewarner,  the 
railroad  station  agent.     Bench  mark  No.  1  is  a  copper  plug  in  the  upstream  side  of  the 
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base  of  the  second  tree  downstream  from  the  gage.  Its  elevation  is  6.68  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  the  upper  surface  of  the  head  of  a  wire  naU  driven 
horizontally  in  a  blaze  on  the  base  of  the  first  tree  upstream  from  the  gage.  Its  elevation 
is  7.42  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  upper  surface  of  the 
head  of  a  wire  nail  driven  in  a  blaze  on  the  tree  to  which  the  gage  is  fastened,  on  the  side 
away  from  the  river.    Its  elevation  is  9.43  feet  above  the  zero  of  the  gage. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Vii^nia,  Thomas  L.  Wataon, 
geologist  in  charge,  Blacksburg,  Va. 

Discharge  measurements  of  Shenandoah  River  at  MiUviUe,  W.  Va.,  in  1906. 


Date. 

Hydrographer. 

Widt 

h. 

Area  of 
section. 

V 

J 

Mean 
elodty. 

Case 
height. 

Dis- 
charge. 

Feel 

Sq.feet. 

^eetper 
teeond. 

Feet.      Sec-feet. 

April  22 

N.C. 

Orover 

495 

1,604 

0.99 

1.40            1.505 

September  20. . 

R.H. 

Bolstei 

482 

1,325 

.60 

.84  1              700 

90t 

Meandai 

lygage 
Jan. 

heigU,  in  feet,  of  Shenandoah  River  at  MiavilU,  W. 

Va.Ji 
Oct. 

yrl 

}. 

Day. 

Feb. 

1.4 

1.2 

1.3 

1.3 

1.2 

1.2 

1.2 

1.25 

1.25 

1.3 

1.35 

Mar. 

Apr. 

May. 

1.2 
1.15 
1.15 

June. 

1.2 
1.2 
1.5 

J 

uly. 

Aug. 

Sept. 

1.15 

1.0 

.95 

.9 

1.0 

1.05 

1.0 

1.0 

.95 

.8 

.8 

Nov. 

I>ec. 

1 

1.0 
.95 
.85 

1.4 

1.6 

1.55 

2.1 

2.8 

2.5 

2.0 

1.8 

3.35 

2.75 

2.7 

2.8 

2.8 

4.1 

2.5 

2.5 

2.8 

3.7 

4.75 

2.2 

2.05 

1.9 

1.8 

1.8 

2.0 

2.45 

2.45 

2.3 

2.1 

2.0 

19 

2.1 
1.7 
1.4 

0.6    ,    0.7 

O.fi 

2 

1.75 
1.75 

.56        .7            .6 

3 

.5           .65  1        .GA 

4  . 

1.1    ■    1.2 

1 
l.fi         in 

.5          .65  1        .6 

6 

1.1 
1.0 

1.1    1     1.6 

1.2 
1.1 
1.1 

.5    1       .65  1        .6 

6 

1.0 

1.6 
2.3 

.6 
.5 
.5 
.5 

.66  '        .8 

7 

1.0        1.15 

1.0        2.0 

.95       1.2 

.95  '    1.0 

1.0        1.0 

.65        1.35 

8..   . 

2.1         1.1 

.65  1      1.2 

9 

2.3 
2.1 
1.9 

1.1 

1.05 

1.05 

.65         11 

10 

.5           .65  ,      l.O 

11 

.5 

.6    1        ,^ 

12 

1.5 

1.45 

4.3 

1.95 

1.0 

1.1         2.0         1.0 

.85 

.55 

.6    ,        .9 

13 

2.0 

1.4 

3.3 

1.9 

1.0 

.9    1    2.8          .95 

.8 

.7 

.6    .        .85 

14 

2.6 

1.25 

3.2 

1.8 

.95 

.8        2.6    >      .95 

.8 

.7 

.6    1        .8 

15 

2.9 

1.25 

2.9 

1.7 

2.0 

.8        3.8 

1.1 

.8 

.7 

.6    1        .8 

16 

2.5 

1.3 

2.6 

1.7 

2.0 

.75       6.3 

1.1 

.76 

.7    ,      .6            .8 

17 

2.0 

1.55 

2.4 

1.65 

2.1 

.75       3.3 

3.2 

.8 

.65         .6            .8 

18 

2.0 

1.55 

2.3 

1.6    ;    2.3    1      .7    :    2.7 

2.3 

.8 

.65         .6            .8 

19 

2.0 

1.5 

2.2 

1.5 

2.1 

.7    ;    2.3 

1.9 

.85 

.65 

.55 

.9 

20 

1.7 

1.6 

2.1 

1.45 

1.8 

.7 

2.0 

1.6 

.8 

.65 

.55 

.9 

21 

1.6 

1.55 

2.4 

1.4 

1.7 

.9 

1.8 

1.4 

.8 

.6 

.6    1      2.3 

22 

1.5 

1.5 

2.7 

1.4 

1.5 

3.3 

1.8 

1.3 

.8 

.6 

.6    1      4.1 

23 

1.4 

1.55 

4.0 

1.4 

1.4 

3.2 

1.8 

1.2 

.8 

.6 

.6    1      5.3 

24 

1.3 
1.6 

1.6 
2.0 

3.4 
3.2 

1.35 

1.3 

.I..*! 

2.8 

1.1 
1.1 

.8    , 
.75 

.6    '       .6    <      4  25 

25 

1.3         1.3         5.9         2.4 

.6    !      .6    :      3.6 

2G 

1.6 

2.2 

3.6 

1.2         1.2    j    4.8 

2.2 

1.9 

.6 

.65         .6          3.2 

27 

1.85 

2.6 

3.2 

1.2           .9         3.5 

1.9 

2.1 

.6 

.8    '       .6          2.7:» 

28 

1.6 
1.5 

3.0 

2.9 
2.7 

1.2  1.0         3.0 

1.3  1.0         2.5 

1.6         1.8 
1.4         1.6 

.6 
.55 

.9           .6          2  4 

29 

.85         .6          2.2 

30 

1.6 

2.5 

1.3    ■     1.0 

2.1    ■     1.9         1.25 

.55 

.85  j      .6          2.3 

31 

1.5 



2.3 

.  .         1.1 

2.4     1      1.1 

.86                     9  ^ 

1 

Note.— Ico  conditions  at  this  station  unlcnown  with  the  exception  of  March  6,  when  backwater  'i 
reporUHl. 
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Statum  rating  table  for  Shenandoah  River  at  MtUviRe,  W.  Va.,  fnm  January  1  to  December 

31,  1906. 


G&se 
hei^t. 

Dtochaige. 
Second-feet. 

hd^t. 

Dlflcharge. 
Secondrfeet. 

Oase 
height. 

Discharge. 

'     Qace 
height. 

Feet. 

Diacharge. 

Feet, 

Feet. 

Feet. 

Seeondrfeet. 

Seeond-feet. 

0.30 

430 

2.00 

2.380 

3.70 

6,100 

6.80 

17,840 

0.40 

480 

2.10 

2,500 

3.80 

6,380 

7.00 

18,800 

0.50 

540 

2.20 

2,750 

3.90 

6,670 

7.20 

19,780 

0.60 

610 

2.30 

2.040 

4.00 

6,960 

7.40 

20,780 

0.70 

690 

2.40 

3,130 

4.20 

7,560 

7.60 

21,820 

0.80 

780 

2.50 

3,330 

4.40 

8,200 

7.80 

22,880 

0.90 

880 

2.60 

3,  .530 

4.60 

8,860 

8.00 

24.020 

1.00 

980 

j        2.70 

3.730 

4.80 

0,540 

8.20 

25,200 

1.10 

1,090 

2.80 

3.940 

5.00 

10,260    > 

8.40 

26,400 

1.20 

1.200 

2.90 

4,150 

5.20 

11,020 

8.60 

27,700 

1.30 

1,320 

3.00 

4,370 

5.40 

11,780 

8.80 

29,000 

1.40 

1,450 

3.10 

4,600 

5.60 

12,580    j 

9.00 

30,400 

1.50 

1,580 

3.20 

4,840    ' 

5.80 

13,400    , 

9.20 

31,800 

1.60 

1,720 

3.30 

5,080 

6.00 

14,240 

9.40 

33,200 

1.70 

1,870 

3.40 

5,320 

6.20 

15,120    1 

9.60 

34,600 

1.80 

2,030 

3.50 

5,570 

6.40 

16,000 

9.80 

36,000 

1.90 

2,200 

3.60 

6,830 

6.60 

16,920 

10.00 

37,500 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  14  discharge 
measurements  made  during  1895  and  1904-5.  It  is  well  defined  between  gage  heights .0.4  foot  and  5.2 
feet.  The  table  has  been  extended  beyond  these  limits.  Estimates  above  5  feet  are  based  on  a  dis- 
charge curve  which  is  the  product  of  a  well-defined  area  curve  and  a  fairly  accurate  extension  of  the 
velocity  curve, 

EetiTnaUd  m<mthly  discharge  of  Shenandoah  River  at  MiUviUe,  W.  Va.^for  1906. 
[Drainage  area.  2,995  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

Augiut 

September 

October 

November 

Decsember 

The  year. 


Diacharge  applied  as  lor  open  channel  during  the  ice  season  with  the  exception  of  March  6,  which 
waa  corrected. 
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SOUTH  BRANCH  SHENANDOAH  RIVER  NEAR  FRONT  ROYAX.,  VA. 

This  station  was  established  June  26,  1899,  by  A.  P.  Davis.  It  is  located  about  1  mile 
above  the  bridge,  which  is  near  the  Norfolk  and  Western  Railway  station. 

The  channel  is  straight  for  600  feet  above  and  below  the  station  and  'the  current  is 
sluggish.  The  railroad  follows  the  right  bank  of  the  stream,  and  the  railroad  embank- 
ment, a  few  feet  back  from  the  river,  is  overflowed  at  extreme  flood  stages  only.  The 
left  bank  is  low,  liable  to  overflow,  and  is  fringed  with  tree-s.  The  bed  of  the  stream  is 
composed  of  bed  rock  and  is  very  uneven;  in  places  the  rock  is  overlain  by  silt,  and  thi3 
is  liable  to  shift. 

Discharge  measurements  are  made  from  a  cable,  which  has  a  span  of  300  feet  and  is 
suspended  over  the  branches  of  two  large  sycamore  trees,  with  its  right  end  fastened  to 
the  tree  and  its  left  anchored  to  the  ground.  The  initial  point  for  soundings  is  on  the 
main  cable  0.5  foot  from  the  tree  on  the  left  bank. 

The  gage  is  a  vertical  timber  spiked  to  a  lai^  sycamore  tree  on  the  left  bank  about  800 
feet  upstream  from  the  cable.  A  high-water  gage,  reading  from  14  to  26  feet,  was  estab- 
lished September  18,  1905.  It  is  a  vertical  board  spiked  to  the  shore  side  of  a  large  syca- 
more tree  325  feet  upstream  from  the  re.gular  gage.  The  gage  is  read  twice  each  day  by 
Miss  Brentie  Johnson.  Bench  mark  No.  1  is  a  headless  spike  on  the  river  side  of  an  elm 
tree  on  the  left  bank  8  feet  downstream  from  the  gage.  It  is  1.5  feet  above  the  ground 
and  has  an  elevation  of  10.49  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a 
nail  driven  horizontally  into  the  downstream  side  of  the  stump  of  a  large  sycamore  270 
feet  downstream  from  the  gage.  It  is  0.5  foot  above  the  groimd  and  is  immediately  below 
a  blaze.  Its  elevation  is  14.55  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the 
top  of  a  large,  iron,  staple  ring,  3  feet  above  the  ground,  on  the  shore  side  of  the  tree  to 
which  the  high-water  gage  is  attached.  Its  elevation  is  14.32  feet  above  the  zero  of  the 
gage. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  charge,  Blacksburg,  Va. 


Discharge  measurements  of  South  Branch  Shenandoah  River  near  Front  Royals  Fa.,  in  1905. 


Date. 


Hydrographer. 


April  4 Robert  FoUansbee  . 

May  16 ' do 

September  18 . .    R.  H.  Bolster 

October  27 Robert  Follanslwe  , 

December  28 . .  J do 


I 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Sq.feet. 

Feet  per 
second. 

Feet. 

Sec.-ffct. 

860 

1.40 

4.78 

\,20i 

1,068 

1.56 

5.28 

l.riia 

657 

.80 

3.95 

.527 

596 

.77 

3.84 

459 

1,274 

1.87 

5.94 

2,2K 

POTOMAC   RIVER    DRAINAOK   BASIN. 
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Mean  daily  gage  heiglUf  inftet^  of  South  Branch  Shenandoah  Rit'er  near  Front  Royals  Va.y 

for  1905. 


Day. 


8.. 

9.. 
10.. 
11.. 
12.. 
IS.. 
U.. 
15. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 


28.. 
29.. 
30.. 
31.. 


Jan.  Feb. 

3.7  :    4.15 

3.85  4.05 

3.0.5  '    4.0 

4.0  I    4.15 

4.0  4.35 

4.0  4.25 

4.6  4.2 

5. 1.5  4. 3 

5.2  4.3 

4.6  4.5 

4.45  4.45 

4.85  I     4.4 

4.85  '    4.35 

.5.1  4.4 

5.55  4.45 

5.2  4.35 
5.05  4.35 

4.0  4.4 
4.9  4.3 
4.45  I  4.3 
4.32  '  4.4 
4.22  4.4 
4.28  4.75 

4.1  4.05 
3.95  5.7 
4.15  6.45 
4.15  8.0 
4.1      

4.3  ....... 

4.25    

4.05    


Mar. 


6.15 

5.85 

5.4 

5.05 

5.5 

6.65 

8.25 

7.4 

6.9 

6.52 

6.15 

6.0 

5.a5 

5.8 

5.8 

5.75 

5.05 

7.0 

7.6 

6.9 

6.75 

5.55 

6.35 

6.25 

5.05 

5.65 

5.55 


Apr.     May.    June. 


5.4 

5.4 

5.28 

5.2 

4.75 

5. 15 

5.3 

5. 15 

5.1 

5.1 

5.0 

4.8 

4.9 

4.8 

4.8 

4.7 

4.7 

4.6 

4.5 

4.4 

4.35 

4.3 

4.3 

4.3 

4.42 

4.4 

4.5 

4.45 

4.3 

4.3 


.3 
2 
2 
0 

.2 
.  15 
2 

.a5 

0 
05 

.15 

.0 
45 

1.2 
28 
55 
55 

.2 
45 
65 
45 
4 

.35 

.3 

.25 
2 
3 
15 
55 
55 


I 


July.  I  Aug.    Sept.     Oct.     Nov.  I  Dec. 


4.85 

4.7 

4.55 

4.5 

6.25 

5.7 

5.35 

5.05 

4.95 

4.8 

4.65 

5.15 

6.2 

7.45 

6.8 

7.6 

6.45 

5.7 

5.25 

5.0 

4.85 

4.6 

5.8 

6.9 

6.55 

6.35 

6.2 

6.05 

5.5 

5.15 

5.0 


4.85 

4.7 

4.6 

4.5 

4.4 

4.4 

4.35 

4.25 

4.2 

4.1 

4.1 

4.0 

4.25 

4.4 

5.25 

6.2 

6.28 

5.65 

5.1 

4.78 

4.45 

4.3 

4.25 

4.2 

4.15 

4.1 

4.1 

4.3 

4.4 

4.35 

4.3 


4.3 

4.38 

4.85 

4.65 

4.5 

4.4 

4.35 

4.3 

4.15 

4.0 

3.9 

3.88 

3.8 

3.9 

4.0 

3.95 

3.9 

3.9 

3.9 

3.9 

3.9 

3.8 

3.82 

3.82 

3.76 

3.7 

3.7 

3.78 

3.8 

3.68 


3.7 

3.7 

3.7 

3.6 

3.« 

3.6    I 

3.55 

3.6 

3.6 

3.6 

3.6 

3.65  I 

3.6  I 
3.7 
3.72 
3.8 

3.7  ; 
3.7 
3.75  I 
3.75 
3.72  ' 
3.72 
3.6 
3.5    I 
3.60 
3.65 
3.78  ! 
3.82 
3.8 
3.8 
3.82  I 


3.82 

3.7 

3.8 

3.78 

3.75 

3.8 

3.75 

3.7 

3.72 

3.72 

3.7 

3.8 

3,72 

3.7 

3.6 

3.65 

3.58 

3.65 

3.7 

3.7 

3.75 

3.68 

3.68 

3.62 

3.6 

3.65 

3.7 

3.7 

3.65 


r 


3.7 

3.8 

3.8 

3.76 

3.8 

3.82 

3.88 

4.25 

4.18 

4.05 

4.0 

4.12 

4.05 

3.95 

4.  OS 

4.15 

4.16 

4.25 

4.12 

4.0 

5.6 

8.32 

8.0 

6.76 

6.4 

5.95 

5.66 

5.25 

5.25 

5.46 

5.85 


NoTK.— Ice  conditions  during  February  and  March.    Gage  washed  out  February  27  and  replaced 
March  5. 


Station  rating  table  for  South  Branch  Shenandoah  River  near  Front  Royal y  Va.yfrom 
January  1  to  December  31  j  1905. 


he^. 

II 
Discharge. ! 

8eco7td-feet:\ 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

3.40 

320     1 

4.50 

890 

5.60 

2,070    , 

6.60 

3,600 

3.50 

1             350 

4.60 

970 

5.70 

2,210 

6.70 

3,770 

3.60 

385    i 

4.70 

1,060    , 

6.80 

2,360 

0.80 

3,940 

3.70 

425 

4.80 

1150 

6.90 

1          2,490 

6.90 

4,120 

3.80 

1              465 

4.90 

1,250 

6.00 

2,640 

7.00 

4,300 

3.90 

1             510 

5.00 

1,350 

6.10 

2,790 

7.20 

4,680 

4.00 

1             560     1 

5.10 

1,460    , 

6.20 

2,940 

7.40 

5,080 

4.10 

610 

5.20 

1,570    1 

6.30 

1         3,100    I 

7.60 

5,480 

4.20 

670 

6.30 

1,690 

6.40 

'         3,260 

7.80 

6,900 

4.30 

740    ' 

6.40 

1,810 

6.50 

3,430 

8.00 

6,320 

4.40 

,       ""'  li 

6.50 

1,940 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  dis- 
cbarge measurements  made  during  1904  and  1905.  It  is  well  defined  between  gage  heights  3.4  feet  and 
5.3  feet.    The  table  has  been  extended  beyond  these  limits. 
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Estimated  morUlUy  diacharffe  of  South  Branch  Shenandoah  River  near  Front  Boyal,  Va,,for 

1905. 

[Drainage  area,  1,569  square  miles.] 


i        Discharge  in  second-feet. 


Month. 


January... 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December. 


Maximum. 


2,005 
1,810 
2,005 
9,380 
5,180 
3,068 
1,200 
474 
474 
7,024 


Minimum. 


425 
740 
560 
465 
800 
560 
417 
350 
378 
425 


Mean. 


917 

1,143 

920 

1,372 

2,236 

1,014 

595 

417 

425 

1,476 


Run-off. 


Second-feet    n^^thsn 


0.584 
.728 
.586 
.874 

1.42 
.646 
.379 
.266 
.271 
.941 


0.673 

.812 
.676 
.975 

1.64 
.745 
.423 
.307 
.302 

LOS 


Note.— Ice  conditions  during  February  and  March;  no  estimates. 


SOTJTH  RIVER  AT  BASIC,  VA. 

This  station  was  established  June  29,  1905,  by  N.  C.  Grover,  in  connection  with  the 
investigation  of  stream  pollution  in  the  Shenandoah  VaUey.  It  is  located  at  the  highway 
bridge  one-half  mile  below  the  Cliesapeake  and  Ohio  Railway  bridge  at  Basic,  Va. 

The  channel  is  straight  for  300  feet  above  and  500  feet  below  -the  station.  The  current 
is  sluggish  at  ordinary  stages.  Both  banks  are  subject  to  overflow,  the  right  bank  only 
during  very  high  water.  The  bed  of  the  stream  is  composed  of  rocks  and  mud  and  is  liable 
to  change  after  floods.  The  approximate  depth  of  water  is  3  to  4  feet  at  medium  stage. 
Gage-height  observations  and  measurements  are  affected  by  flour  mills  above  the  station, 
which  cause  rapid  fluctuations  in  the  gage  height  at  times. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge  to 
which  the  gage  is  fastened.    The  initial  point  for  soundings  is  the  face  of  the  right  abutment. 

A  standard  chain  gage  is  fastened  to  the  upstream  hand  rail  of  the  bridge.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  outer  edge  of  the  ring  is  20.84  feet.  During 
1905  the  gage  was  read  once  each  day  by  F.  J.  Bates.  Bench  mark  No.  1  is  the  upstream 
comer  of  the  lowest  step  of  the  wing  wall  of  the  bridge  at  the  right  bank,  nearest  the  river. 
It  is  marked  with  red  paint.  Its  elevation  is  13.97  feet  above  the  datum  of  the  gage. .  Bench 
mark  No.  2  is  at  the  cximer  of  the  wing  wall  next  above  bench  mark  No.  1.  Its  elevation  is 
14.98  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  South  River  at  Basic f  Va.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Feet. 
70 
70 
70 

Area  of 
section. 

Mean 

helgfct. 

Dis- 
charge. 

June  11 

N.  r.  Grover 

Sq.feet. 
136 
156 
146 
268 

Feet  per 
second. 

.47 

.58 

0.43 

1.69 

i 

Feet.     ,  Sec-feet. 
2.50                 fA 

June  29 

September  IG. . 
December  29... 

Follansbee  and  Riggi 

2.62                  90 

Bolster  and  Winter. 

2.52  1               fi3 

Robert  Follansbee 

73 

4.05               454 

POTOMAC   RIVER   DRAINAGE    BASIN. 
Mean  daily  gage  height  y  in  feet,  of  South  River  at  Basic,  Va.,for  1906. 
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Day. 


June.  I  July.      Aug.      Sept.       Oct.      Nov.  |    Dec. 


1 

2 

3 

4 

5 

6 

7 

8 '. 

9 

10 

11 

12..       

13 

14 

15 

16 

17 

18 

1« 

20 

" 

21 

22 

23 

24 

25 

26 

27 

28 

29 

2.6 
2.5 

30 

31 

2.6 

2.5 

2.7 

2.6 

2.55 

2.6 

3.0 

2.8 

2.7 

3.0 

2.7 

4.25 

4.3 

5.0 

3.5 

3.2 

3.0 

2.9 

2.9  . 

2.8 

2.8 

2.7 

2.4 

2.5 

2.9 

2.8 

2.8 

2.7 

2.8 

2.7 

2.6 


2.6  I 

2.7 

2.5  ' 

2.5 

2.5 

2.5 

2.5  ! 
2.5 
2.5 
2.6 
2.6 

2.6  ' 
2.6 
2.7 
2.7 
2.9 
2.8 
2.7 
2.7 
2.7 
2.6 
2.6 
2.5 
2.5 
2.5 
2.8 
2.6 
2.5 
2.5 
2.3 
2.3 


2.5 
2.5 
2.5 
2.5 
2.6 
2.3 
2.2 
2.3 
2.4 
2.5 
2.5 
2.5 
2.2 
2.2 
2.2 
2.2 
2.6 
3.2 
2.8 
2.7 
2.7 
2.6 
2.4 
2.5 
2.6 
2.5 
2.6 
2.6 
2.4 
2.4 


2.4 
2.3 
2.5 
2.3 
2.2  , 
2.2  I 

2.4  ' 
2.4 

2.5  I 
2.4  I 
2.5 
2.7  I 
2.3 

2.2  , 
2.4 
2.4  I 
2.2 
2.6 
2.6 
2.4 

2.3  , 
2.4 
2!5 
2.4 

^::! 

2.5 
2.3 
2.4, 

2.4  : 

2.6  ' 


2.3 
2.1 
2.2 
2.1 
2.2 
2.3 
2.3 
2.3 
2.3 
2.3 
2.1 
2.3 
2.4 
2.3 
2.2 
2.1 
2.4 
2.2 
2.3 
2.3 
2.1 
2.3 
2.3 
2.3 
2.1 
2.3 
2.1 
2.0 
2.2 
2.3 


2.2 
2.3 
2.4 
2.9 
2.9 
2.8 
2.6 
2.5 
2.5 
2.5 
2.5 
2.6 
2.3 
2.4 
2.3 
2.3 
2.5 
2.5 
2.5 
2.5 
5.5 
4.1 
3.9 
3.7 
3.4 
3.2 
3.1 
2.9 
3.7 
3.3 
3.2 


L.EWIS  CREEK  NEAR  STAUNTON,  VA. 

This  station  was  established  June  30,  1905,  by  N.  C.  Grover,  in  connection  with  the 
investigation  of  stream  pollution  in  the  Shenandoah  Valley.  It  is  located  at  the  private 
bridge  across  Lewis  Creek,  on  the  property  of  William  Glenn,  2  miles  from  Staunton. 

The  channel  is  straight  for  300  feet  above  and  below  the  station.  The  current  is  slug- 
gish. Botb  banks  are  about  5  feet  high  and  do  not  overflow,  except  during  very  high 
water.  The  bed  of  the  stream  is  composed  of  soft  mud.  There  is  but  one  channel  at  all 
stages.  The  stream  is  composed  almost  wholly  of  sewage  from  the  city  of  Staunton, 
and  is  very  shallow  at  ordinary  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  the  initial 
point  for  soundings  being  the  gatepost  near  the  left  end  of  the  bridge. 

A  vertical  staff  gage,  graduated  to  feet  and  tenths,  is  fastened  to  a  tree  6  feet  downstream 
from  the  bridge.  The  gage  is  read  once  each  day  by  Ashby  Glenn.  Bench  mark  No.  1  is 
a  nail  in  the  locust  tree  to  which  the  gage  is  attached,  1  foot  above  the  ground,  on  the 
upstream  side.  Its  elevation  is  7.59  feet  above  the  zero  of  the  gage.  Bench  mark  No. 
2  is  a  nail  in  a  locust  tree  50  feet  upstream  from  the  gage,  1  foot  above  the  ground,  on 
the  downstream  side.  Its  elevation  is  7.01  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  3  is  the  under  side  of  the  lowest  timber  course  at  the  northeast  comer  of  the 
house  near  the  gage.    Its  elevation  is  9-92  feet  above  the  zero  of  the  gage. 
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Discharffe  measurements  of  Lewis  Creek  near  Staunton,  Fa.,  in  1906. 


Date. 


Hydrographer. 


|- 


Juno  30 FollaDBbee  and  Biggi . 

December  29 ... '  Robert  FoUanebee 


Area  of       Mean 


Ga 


DU- 


section.    velocity,     height,      char^^. 


Width. 

-  I. 

I  I  Feet  per 

Feet.      Sq.feel.     second.        Feet.      See.-fert. 

10  I  7.9  I  0.48  0.51  3.^ 

16  I  10.  i  ,  .61 


li.l» 


I 


1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16., 
17. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24. 
25. 
26.. 
27. 
28. 
29. 
30. 
31. 


Mean  daily  gage  height,  in  feet,  of  Lewis  Creek  near  Staunton,  Va.,for  1905. 


Day. 


July.      Aug.      Sept.       Oct.       Nov.  I    Dec 


0.65 
.88 
.7 
.65 
.5 
.5 
.7 
.6 
.55 
.5  I 
.5    i 

.5    I 

.55  ' 

.55 

.5 

.5 

.55 

.4 

1.05] 

.6    ' 
.55  j 

.5   ! 

.6 

.45 

.5 

.45 

.5 


0.45 
.55  ! 
.45 
.45 
.6 
.5 
.5 
.45 
.5 
.45 
.35 
.45 
.45 
.45 
.5 
.5 
.45 
.6 
.5 
.45 
.45 
.45 
.55 
.45 
.5 
.5 
.5 
.5 
.5 
.4 
.5 


0.5    I 
.4    ' 
.45 
.4 

.45 

I 
.45 

.45 

.45 

.45  ; 

.4.5 

.45  ! 
.45  j 
.5    I 

::i 

.5 

.5    I 
.45  I 
.45  I 
.45  I 
.45 
.5 
.45 
.45 
.45  , 


0.4 

.4 

.65 

.4 

.4 

.35 

.4 

.4 

.6 

.5 
1.0    , 

.8    . 

.7    I 

::i 

.45 

.45 

.6 

.6 

.5 


.65  1 
.6  I 
.6     I 

.6    ' 

I 
.4     ' 

■«i 

.5 


0.4 
.5 
.5 
.5 
.5 
.6 
.65 
.5 
.4 
.4 
.55 
.5 
.6 
.6 
.5 
.5 
.45 
.75 
.45 
.4 
.45 
.55 
.35 
.35 
.5 
.5 
.5 
.45 
.4 
.4 


0.5 
.5 
.0 
.4 
.5 
.5 
.45 
.5 
.5 
.4 
.4 
.4 
.45 
.5 
.6 


.43 
.4 

.45 


.5 
.40 

.55 
.5 
.4 


COOKS  CREEK  AT  MOUNT  CRAWFORD,  VA. 

This  station  was  established  July  1, 1905,  byN.  C.  Grover,  in  connection  with  the  investi- 
gation of  stream  pollution  in  the  Shenandoah  Valley.  It  is  located  at  the  upper  highway 
bridge  across  Cooks  Creek,  three-fourths  of  a  mile  from  Mount  Crawford,  Va. 

The  channel  is  straight  for  200  feet  above  and  100  feet  l)elow  the  station.  Tlie  current  is 
very  sluggish  at  low  water.  Both  banks  are  low  and  liable  to  overflow  during  high  water, 
but  all  the  water  passes  beneath  the  bridge.  The  bed  of  the  stream  is  composed  of  mud  and 
gravel.     The  stream  is  i>olluted  by  tanneries. 

Discharge  measurements  are  made  from  the  side  of  the  bridge  to  which  the  gage  1:= 
attached;  or,  preferably,  by  wading  a  short  distance  below,  at  a  point  where  the  velocity 
is  greater. 
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A  standard  chain  gage  is  fastened  to  the  outside  of  the  downstream  guard  rail  of  the 
bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  outer  edge  of  the  ring  is 
14.38  feet.  During  1905  the  gage  was  read  once  each  day  by  S.  H.  Craun.  Bench  mark 
No.  1  is  a  nail  driven  vertically  into  a  root  on  the  downstream  side  of  a  large  tree  150  feet 
below  the  gage,  on  the  left  bank.  Its  elevation  is  4.24  feet  above  the  gage  datum.  Bench 
mark  No.  2  is  a  nail  driven  vertically  into  the  top  of  a  stump  midway  between  the  bridge 
and  bench  mark  No.  1.    Its  elevation  is  5.39  feet  above  the  gage  datum. 


DUcharge  measurements  of  Cooks  Creek  at  Mount  Crawford^  Va.j  in  1906. 


Date. 


Hydrographer. 


Julyl 

December  90a. 


FoIIansbee  and  Biggi.. 
Robert  Follansbee 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq.feet. 

Feet  per 
second. 

Feet. 

Sec.-feet. 

30 

78 

a26 

2.10 

20 

24 

18.6 

1.21 

2,08 

22.6 

1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.- 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


o  Made  by  wading  below  bridge. 
Mean  daUy  gage  heightf  in  feet,  cf  Cooks  Creek  at  Mount  Crawfordy  Va.yfor  1906. 


Day. 


July. 

2.1 
2.1 
2.0 
2.0 
5.5 
3.3 
2.9 
2.4 
2.2 
2.1 
2.5 
2.1 
2.3 
2.2 
2.8 
2.4 
2.3 
2.2 
2.2 
2.4 
2.1 
2.2 
2.4 
2.3 
2.2 
2.2 
2.2 
2.0 
2.0 
3.1 
2.4 


ug. 

Sept. 
1.8 

Oct 

2.2 

2.2 

1.9 

2.1 

1.9 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 

2.0 

1.7 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.0 

1.8 

2.1 

1.8 

2.1 

1.8 

2.1 

1.8 

2.0 

1.8 

2.0 

1.8 

1.9 

1.8 

2.0 

1.8 

1.9 

1.8 

2.0 

1.8 

2.0 

1.8 

1.9 

1.8 

1.9 

1.8 

1.8 

1.8 

1.9 

1.7 

1. 

2.1 

1.7 

2. 

2.0 

1.8 

2.0 

1.7 

2.0 

1.7 

1.9 

1.8 

1.9 



1. 

Nov. 


1.7 
1.7 
1.7 
1.7 
L7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.7 
1.7 
i.7 
1.7 
1.7 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Dec. 

1.8 
1.8 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
2.0 
2.6 
2.4 
2.3 
2.1 
2.0 
2.0 
2.0 
2.3 
2.1 
2.2 
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ELK  RUN  AT  ELJCTON,  VA. 

This  station  was  established  June  28, 1905,  by  N.  C.  Grover,  in  connection  with  the  inves- 
tigation of  stream  pollution  in  the  Shenandoah  VaUey.  It  is  located  at  the  highway  bridge, 
500  feet  south  of  the  railroad  station  at  Elkton,  Va. 

The  channel  is  straight  for  100  feet  above  and  200  feet  below  the  station.  The  current 
is  sluggish  at  the  gage.  Both  banks  are  low  and  overflow  during  high  water.  All  the  wat<>r 
passes  beneath  the  bridge,  except  during  extreme  floods.  The  bed  of  the  stream  is  com- 
posed of  gravel,  and  is  permanent.  The  stream  is  highly  polluted  by  tanneries  along  its 
banks. 

Discharge  measurements  are  made  at  ordinary  st^iges  at  a  foot  bridge  1,000  feet  down- 
stream from  the  bridge,  to  which  the  gage  is  fastened.  During  high  water  dischaiige  meas- 
urements are  made  from  the  highway  bridge,  to  which  the  gage  is  attached. 

A  standard  chain  gage  is  fastened  to  a  floor  beam  on  the  downstream  side  of  the  bridge, 
near  the  right  end.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
8.76  feet.  During  1905  the  gage  was  read  once  each  day  by  C.  L.  Grooden.  Bench  mark 
No.  1  is  a  naU  in  a  12-inch  tree,  5  feet  upstream  from  the  left  end  of  the  highway  bridge,  1-5 
feet  above  the  ground,  on  the  stream  side.  Its  elevation  is  6.01  feet  alx)ve  the  datum  of  the 
gage.  Bench  mark  No.  2  is  the  underside  of  the  coping  at  the  southwest  comer  of  the  fimt 
railway  bridge  pier  on  the  right  bank  of  the  creek,  marked  with  red  paint  "  U.S.G.S.B.M." 
Its  elevation  is  11.96  feet  above  the  datum  of  the  gage.  Bench  mark  No.  3  is  a  nail,  1  foot 
above  the  ground,  in  a  telegraph  pole  40  feet  east  of  the  left  end  of  the  foot  bridge.  Its 
elevation  is  0.59  foot  above  the  datum  of  the  gage. 

Discharge  measurements  of  Elk  Run  at  EUdorif  Va.,  in  1906. 


Date. 


May  22 

May  22 

June  28 

July  20 

December  28. 


Hydrographer. 


N.  C.  Grovcr 

....do 

Follanabee  and  B^ggi.. 

N.  C.  Orover 

Robert  Follansbee 


Width.  I 


Area  of       Mean 


Dis- 


section. '  velocity,    height,     charge. 


Feet. 
13 
17 
34 
19 
26 


I 


'  Feet  per  \ 


Sq.feet.  second. 
47  j  1.04 
8.0  I  .SO 

20.4 
6.8 

14.4 


I 


Feet. 


2.80 
2.10 
2.78 


I 


Sec.'ffei. 
4.9 
4.0 

17.4 
3.4 

11.0 


POTOMAC    RIVER   DRAINAGE    BASIN. 
Mean  daily  gage  height^  in  feet,  of  Elk  Run  at  EUdony  Va.,  for  1906. 
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1.. 

2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

S.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24., 


Day. 


June.     July. 


2.7 
2.7 
2.6 
2.6 
2.6 


25 

26 

27...                    -     -   ■-   ' 

28 

2.75 

29 

2. 8 

30 

1      2.65 

2.6    i 

2.6    '' 

2.6' 

2.5 

2.56 

2.55 

3.5 

3.1 

2.9 

2.7 

2.6 

2.6 

2.6 

2.51 

2.5 

2.5J 

2.7 

2.5 

2.5 

2.5 

2.5 

2.5 

2.6 

2.6 

2.6 

2.6 


2.55 

2.65 

2.5 

2.6 

2.55 

2.6 

2.7 

2.65 

2.5 

2.6 

2.5 

3.1 

2.5 

3.2 

Aug. 

2.6 

2.55 

2.55 

2.5 

2.5 

2.5 

2.5 

2.65 

2.6 

2.5 

2.7 

2.7 

3.2 

3.9 

3.0 

2.8 

2.7    I 

2.6 

2.6J 

2.6 

2.6 

2.61 

2.6 

3.1 

3.2 

3.0 

3.0 

2.8 

2.7 

2.7 

2.6 


Sept.   I    Oct. 


2.6 

2.5 

2.5 

2.5 

2.6 

2.5 

2.4 

2.4 

2.4 

2.4 

2.46 

2.4 

2.45 

2.45 

2.45 

2.4 

2.4 

2.4 

2.4 

2.9 

2.6 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 


2.5 

2.5 

2.5 

2.45 

2.45 

2.5 

2.5 

2.5 

2.6 

2.6 

3.2 

2.9 

2.7 

2.6 

2.6 

2.6 

2.7 

2.66 

2.65 

2.65 

2.7 

2.7 

2.7 

2.7 

2.8 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 


Nov. 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.8 

2.7 

2.7 

2.7 

2.7 

2.7 

2.75 

2.7 

2.65 

2.65 

2.65 

2.65 

2.65 

2,65 

2.65 

2.65 

2.65 


Dec. 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.7 

2.65 

2.65 

2.7 

2.7 

2.65 

2.65 

2.65 

2.6 

2.6 

2.6 

2.6 

2.7 

3.3 

3.5 

2.8 

2.7 

2.7 

2.8 

2.7 

2.8 

2.8 

3.0 

2.95 

2.9 


HAWKSBILL.    CREEK    NEAR    LITRAY,  VA. 

This  station  was  established  June  27, 1905,  by  N.  C.  Grover,  in  connection  with  the  inves- 
tigation of  stream  pollution  in  the  Shenandoah  River  valley.  It  is  located  a  short  distance 
above  the  mouth  of  Dry  Run,  1 J  miles  north  of  Luray,  Va. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  current  is 
moderate  above  and  swift  below  the  station.  Rapids  below  the  gage  prevent  backwater 
influence  from  Dry  Run,  except  in  case  of  extreme  floods.  From  well-defined  marks  the 
highest  stage  known  was  found  to  be  19.55  feet  above  the  zero  of  the  gage.  This  stage 
occurred  October  13,  1893.  The  right  bank  is  high,  rocky,  wooded,  and  does  not  overflow. 
The  left  bank  is  low  and  subject  to  overflow  during  high  water.  The  bed  of  the  stream  is 
<*oinpo8ed  of  gravel,  is  free  from  vegetation,  and  is  permanent.  There  is  but  one  chiuinel  at 
all  stages.    The  approximate  depth  of  the  water  at  the  bridge  is  2  to  3  feet. 

.Discharge  measurements  are  made  from  the  footbridge  in  front  of  the  observer's  house. 
The  initial  point  for  soundings  is  the  edge  of  rock  at  the  right  end  of  the  bridge. 

A  staff  gage  in  two  sections,  the  lower  one  inclined  and  the  upper  vertical,  graduated  to 
feet  and  tenths,  is  fastened  to  the  left  bank  100  feet  above  the  footbridge.  During  1905  the 
gage  was  read  once  each  day  by  J.  S.  Miller.  Bench  mark  No.  1  is  a  small  nail  in  the  south 
side  of  an  apple  tree,  half  a  foot  above  the  ground,  45  feet  west  of  the  gage,  lis  elevation  is 
14.04  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  the  stone  under  the 
IRB  167—06 6 


82 


stream:  measurements    in   1905,  part   III. 


vertical  post  on  the  upstream  side  of  door  frame  in  the  old  dairy  building,  200  feet  from  the 
left  end  of  the  footbridge.     Its  elevation  is  15.10  feet  above  the  zero  of  the  gage. 

Discharge  measurements  of  HawJcshiU  Creek  near  Lxtray,  Va.y  in  1906. 


Date. 


Mayl 

June  27 

December  28. 


Hydrographer. 


Width. 


N.C.  Orover 

Follansbee  and  Biggl. 
Robert  Follansbee... 


Feet. 
43 
45 
40 


Area  of 
section. 

Mean 
velocity. 

heig&t. 

Di8- 

cluurgp. 

Sq.feet. 

Feet  per 
second. 

Feet. 

Sec-feet. 

35.8 

1.02 

1.44 

347 

46 

1.38 

1.74 

64 

45 

1.61 

1.81 

72 

Mean  daily  gage  Jieight,  in  feet,  of  HawJesbiU  Creek  near  Luray,  Va,for  1905. 


Day. 


June. 


1 

2 

3 

4 1 

5 

6 

7 

8      .   ..               .             

9 

10 

11 1 

12 1  

13 : ' : 

14 1 •. 

15 

16 

17 

18    

19 

20 1 

21 

22 1       .  . 

23 ' 

24 

25 

26 

27 

175 

28  .                 ...               

1.7 

29 

1.65 
1.6 

30 

31 

1 

July. 

1.6 

1.6 

1.6 

1.55 

1.65 

1.55 

1.55 

1.55 

1.5 

1.5 

1.6 

1.5 

1.5 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4    i 

1.4 

1.4    ' 

1.4 

1.45  i 

1.45  i 

1.45  ! 

1.4    I 

1.4    I 

1.4    , 

1.4 

1.6 

1.5 


Aug.      Sept.  !    Oct.       Nov.      Dec. 


45  I 


1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

1.35 

1.5 

1.35 

1.36 

1.36 

1.35 

1.35 

1.4 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 


1.35 

1.35  ' 

1.4 

1.35  I 

1.35  I 

1.35  ' 

1.35  I 

1.36 

1.35  I 

1.35 

1.45 

1.45 

1.4 

1  4 

1.4 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.35 

1.4 

1.5 

1.6 

1.5 

1  45 

1.45 

1.45 

1.4 


351 

^1 
35  I 

4 

45' 

4    I 


1.4 

1.4 

1.65 

1.6 

1.5 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.45 

1.4 

1.4 

1.5 

1.5 

2.9 

2.75 

2.65 

25 

2.35 

2.2 

2.0 

1.S5 

1.75 

2.4 

225 


POTOMAC    RIVER    DRAINAGE    BASIN. 
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NORTH  BRANCH  SHENANHOAH  RIVER  NEAR  RIVERTON,  VA. 

This  st&tion  was  established  June  26,  1899,  by  A.  P.  Davis.  It  is  located  about  2  miles 
above  Riverton,  Va.,  on  the  farm  owned  by  L.  W.  Burke.  It  is  most  easUy  reached  by 
driving  from  Front  Royal,  Va. 

The  channel  is  straight  for  600  feet  above  and  below  the  station.  The  current  has  a  mod- 
crate  velocity.  Both  banks  are  low  and  liable  to  overflow,  and  are  fringed  with  trees.  The 
l)ed  of  the  stream  is  composed  of  rock  and  mud  and  shifts  somewhat,  but  the  flow  is  con- 
trolled by  the  dam  at  Riverton,  2  miles  below.  The  height  of  the  dam  was  increased  from 
S  feet  to  10  feet  during  August,  1904.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire  just  above 
the  ford.  The  cable  has  a  span  of  260  feet,  is  supported  by  timbers,  and  is  anchored  in  the 
ground  at  each  end.  The  initial  point  for  soundings  is  0.5  foot  from  the  timber  which  sup- 
ports the  tag  wire  on  the  left  bank. 

The  original  gage  was  a  vertical  timber  bolted  to  a  large  sycamore  tree  on  right  bank. ,  On 
September  10,  1900,  the  gage  was  removed  to  the  left  bank  and  its  datum  was  lowered  1 
foot,  causing  all  readings  to  be  increased  by  1  foot.  The  gage  at  this  station  was  washed  out 
in  the  flood  of  February  22,  1902,  and  the  station  was  abandoned  until  August  17,  1902, 
when  it  was  reestablished,  the  zero  of  the  new  gage  being  at  the  same  elevation  as  the  zero 
of  the  former  gage.  The  vertical  gage  rod  is  spiked  to  timber  and  to  a  sycamore  tree  on 
the  left  bank  about  100  feet  above  the  cable  station.  The  gage  is  read  twice  each  day  by 
L.  W.  Burke.  Bench  mark  No.  1  is  a  wire  nail  driven  into  a  pear  tree.  This  tree  is  located 
near  a  fence  and  is  150  feet  from  the  left  bank  of  the  river.  Its  elevation  above  the  zero  of 
the  gage  is  26.75  feet.  Bench  mark  No.  2  is  formed  by  three  wire  nails  driven  flush  in  the 
surface  of  a  stump  50  feet  downstream  from  the  fence  line  of  the  road,  at  4:he  edge  of  the  field 
on  the  side  toward  the  river.     Its  elevation  is  20.44  feet  above  the  zero  of  the  gage. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  charge,  Blacksburg,  Va. 

Discharge  measurements  of  North  Branch  Shenandoah  River  near  Riverton j  Va.,  in  1905. 


Dat<». 

Hydrographer. 

Width. 

Feet. 
235 
235 
235 
235 

Area  of 
section. 

Sq.feet. 
516 
648 
377 
626 

Mean 
velocity. 

Gaff© 
height. 

Feet. 
5.18 
5.68 
4.48 
5.60 

Dis- 
charpt'. 

April  3 

MavlT 

Robert  Follansbee.. 

Feet  per 
second. 

1.25 

1.53 

.72 

1.53 

Sec-feet. 
645 

do 

980 

October  27 

December  27... 

do 

do 

273 
961 
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Mean  daily  gage  height^  in  feet]  of  North  Branch  Shenandoah  Rixrr  near  Riverton,  Ta., 

for  1906. 


Day. 


1  •  I  I  I  I 

Jan.      Feb.     Mar.  l  Apr.  1  May.  I  June.    July.     Aug.     Sept.     Oct.     Nov.    Dec. 


1 

4. 28 

2 

1 
4.2 

3 

1    4.35 

4.. 

...        5.55 

5 

1     6. 90 

6 

5.90 

""  -j  IZ 

8 ': 

9 '.     .... 

10 ' 

11 

12 

13 

14 

15 

10 

17 

18 

1<) < 

20 

21 1 

22 1 

23 

1     4.75 

24. 

t 
5. 5 

25 

..     .      5.6 

26 

'    5. 5 

27 

5. 5 

28 

5.5 

29 

5. 5 

30 

5. 5 

31 

,    5.5    1 

5.5 

6.5  I 

5.5, 

6.5 

5.5 

5.5 

5.5 

5.6 

5.  5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.5 

5.6 

5.5 

5.5 

5.5 

5.5  1 

5.5  ' 

5.5 

5.5  ' 
6.5 

5.6  , 
6.5! 
5.6 
5. 5  I 


5.5 
5.5 
5.5 
5.6 

5.8 

5.76 

6.0 

6.4 

7.65 

7.45 

6.76 

6.4 

5.95 

5.75 

5.6 

5.5 

6.4 

6.4 

5.4 

5.96 

6.4 

6.6 

6.05 

7.45 

6.95 

6.5 

6.2 

5.9 

6.7 

6.65 


5.46 

6.3 

5.2 

5.15 

5.15 

5.(J0 

6.80 

5.66 

5.5 

6.4 

5.26 

6.3 

6.25 

5.15 

5.1 

5.05 

4.98 

4.92 

4.9 

4.9 

4.8 

4.8 

4-75 

4.7 

4.7 

47 

4.7 

4.8 

4.8 

4.7 


I 


4.6 

4.7 

4.6 

4.6 

4.52 

46 

4  6 

4  52 

465 

45  I 

46  I 
45  I 
4  6 

4  65 
5.45 
6. 15 
5.65 
5.35  ' 
5.2 
465  I 
492  I 
4  8    ' 

47  , 
4  62 
4.6    I 
4  55 
44    I 
45 
442  I 

"-'  i 
445 


46 
6.05 
485 
4  68 
4  55 
45 
49 
4  95 
4  7 
46 
442 
425 
466 
44 
4  4 
4  3 
42 
42 
4  25 
4  2 
6.2 
6.95 
7.5 
10.76 
9.06 
7.0 
6.2 
6.2 
5.7 
5.4 


6.3 

5.45 

5.25 

5.06 

5.3 

6.9 

5.75 

5.6 

5.7 

6.3 

6.35 

6.15 

6.75 

6.9 

7.1 

6.1 

5.5 

5.2 

5.06 

492 

4  8 

48 

5.56 

6.96 


6.06 

*■' 

465  { 
46    I 

46  ! 
4  48  1 
44  ' 
4  36  I 
438  ' 
44  I 
44  I 
4  4  I 
4  32  . 
6.1 

47  I 
6.48 
5u45 
6.0    ' 

48  ' 
47 

4  4    I 
4  4 
4  36 


5.4 

5.0 

6.15 

6.1 

492 

5.45 

4  78 

49 

4  75 

4  75 

6.6 

46 

6.7 

4  5 

44 
4  4 

435 
43 
4  38 
4  45 
44 
44 
436 
4  3 
428 
43 
43 
4  3 
4  28 
4  32 
4  32 
44 
4  32 
4  32 
428 
4  25 
43 
4  2 
4  2 
415 
4  2 
42 
42 
42 


42 

435 

4  2 

44 

415 

43 

425 

4  3 

42 

438 

415 

435 

416 

435 

415 

43 

415 

422 

405 

4  32 

425 

438 

435 

432 

4  25 

428 

42 

415 

42   • 

422 

425 

42 

425 

418 

425 

41 

42 

418 

425 

42 

42 

416 

4  2 

418 

415 

42 

41 

42 

4  2 

422 

45 

422 

448 

418 

435 

412 

4  3 

42 

432 

42 

442 

422 
415 
445 
4.7 

5.ai 

4.9 

4.75 

17 

4.55 

15 

442 

4.42 

442 

448 

4.* 

44 

455 

47 

A.  a: 

46 
7.3 
9.55 
7  75 
a  Its 
b,'t 
.1915 
5.55 
5.4 
5.7 
6. 28 


Note.-   River  frozen  over  January  5  to  March  4;  gage  read  to  water  surface  in  hole  in  ice.    JanuAry 
8-22,  gage  displaced  by  ice. 

Station  rating  tahhfor  North  Branch,  Shenandoah  River,  near  Riverton,  Va.ffrom  AuguM  16, 
1904,  to  December  31 ,  1905. 


heigfit. 

Discharge. ' 

Gage 

height. 

Discharge. ' 

1 

(Jage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

400 

100 

5.10 

595 

6.10 

1,320    , 

7.10 

2,270 

410 

125 

5.20 

f)55 

6.20 

1,405 

7.20 

2,380 

4  20 

155 

6.30 

720    1 

6.30 

1,496 

7.30 

2,490 

4  30 

190 

6.40 

785 

6.40 

1,585    ' 

7.40 

2,600 

440 

230    1 

6.50 

855    , 

6.50 

1,680    1 

7.60 

2,720 

450 

1              275 

5.60 

925    ' 

6.60 

1,775 

7.60 

2,840 

4  GO 

325 

5.70 

1,000    ' 

6.70 

1,870    1 

7.70 

2,960 

4  70 

375 

5.80 

1,075    * 

6.80 

1,970 

7.80 

3,080 

4  80 

1              42.') 

5.90 

1,155' 

6.90 

2,070    ' 

7.90 

3,210 

490 

480 

G.0O 

1,235 

7.00 

2,170 

8.00 

3,340 

6.00 

r<ir> 

Note.— The  above  table  i«  applicable  onlv  for  open-channel  conditions.  It  is  based  on  six  discharge 
rnea}«urcment8  made  (luriiif;  1904  and  liW).')  after  dam  at  Riverton  was  raised  2  feet.  It  is  well  define 
Ijctwwn  najie  hciphts  4  foci  anrl  .')..")  feet.  The  table  has  b«'en  extended  beyond  these  limits.  Durintz 
August.  19<)4.  the  dam  was  raised  2  feet.  The  exact  date  is  uncertain,  but  the  table  ia  assumed  t^- 
apply  from  August  16, 1904. 
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EsHmaied  mojUhly  discharge  of  North  Branch  Shenandoah  River  near  Rivertonj  Va.,for  1906' 

[Drainage  area,  1,037  square  miles.] 


Month. 


Sfarch  (6-31)a 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Maximum. 


2,goo 

1,076 

1,362 

7,4fiO 

2,270 

1,320 

252 

275 

230 

5,676 


Minimum. 


785 
375 
230 
156 
400 
198 
140 
112 
125 
140 


Mean. 


Run-ofl. 


Second-feet  | 

per  sauare  \ 

mile. 


Depth  in 
inches. 


1,424 
596 
406 

1,042 
908 
417! 
192  I 
170 
172  ' 


.  i_ 


1.37 
.575 
.302 
1.00 
.876 
.402 
.185 
.164 
.166 
.867 


1.32 
.642 
.462 
1.12 
1.01 
.464 
.206 
.189 
.186 


a  Ire  conditions  January  1-March  4*  no  estimates. 


PASSAGIC  CREEK  AT  BtTCKTON,  VA. 

This  station  was  established  October  26,  1905,  by  Robert  FoUansbee.  It  is  located 
about  700  feet  above  the  mouth  of  the  creek,  at  the  trestle  of  the  Southern  Railway  at 
Buckton,  which  is  a  siding  1  mile  east  of  Waterlick,  Va.  Passage  Creek  is  a  tributary  of 
Shenandoah  River. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  The  current 
is  moderate  at  the  measuring  section,  but  from  100  feet  below  the  section  to  the  mouth  of 
the  creek  the  velocity  is  quite  rapid,  the  fall  in  that  distance  being  from  6  to  8  feet.  The 
banks  above  the  bridge  are  fairly  high,  wooded,  and  not  liable  to  overflow.  Below  the 
bridge  they  are  low  and  liable  to  overflow  during  very  high  water,  the  flood  plain  being 
several  hundred  feet  wide  at  such  times.  The  channel  between. abutments  is  broken  by 
seven  trestle  bents,  and  there  are  from  three  to  eight  channels,  according  to  the  stage  of 
the  river. 

Dischaige  measurements  at  ordinary  and  low  stages  are  made  from  the  railway  trestle, 
or  preferably  by  wading  a  short  distance  above,  at  a  point  where  conditions  are  better. 
High-water  measurements  can  be  made  from  the  highway  bridge  2  miles  upstream.  This 
latter  is  not  a  good  section  at  ordinary  stages,  as  the  current  Is  too  sluggish. 

A  staff  gage,  which  is  read  once  each  day  and  oftener  in  flood  by  Nehemiah  Messick,  is 
naDed  vertically  to  the  third  trestle  bent  from  the  left  abutment.  No  bench  mark  has 
been  established,  but  two  nails  are  driven  into  the  trestle  l)ent  at  an  approximate  eleva- 
tion of  5.63  feet  above  the  gage  zero. 

Discharge,  measiurementa  of  Passage  Creek  at  Buckton,  I'a.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hPi^. 

Dis- 
charge. 

October  28 

Robert  FoUansbee 

Feet. 
47 

Feet  per 

Sq.feet.  '  sec<md. 

50           O.M) 

F»,. 
1.23 
1.25 

Sec-feet. 
40.5 

December  27... 

do 

47 

61 

.98 

50.0 
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Mean  daily  gage  height,  in  feet  y  of  Passage  Creek  at  BuckUm,  Va.,  for  1905. 


Day. 

Oct. 

Nov. 

Dec. 

1.. 

0.95 
.9 
.95 
.9 
.95 
.96 
.9 
.95 
.9 
.95 
.95 

0.9 

2 

.9 

3 

.95 

4 

1.4 

6 

1.2 

1 
6 

1.2 

1.1 

8 

1.15 

9 1 

.95 

10 1  . 

.95 

11 1 

.95 

1 

Day. 

Oct.  '  Nov. 

Dec. 

Day. 

Oct. 

12 

■  0.85 

0.9  1 
.95 
.9  1 
.95  1 

1.15  ' 

22 

13 

'  .9 

23 

1 
14 

85 

24 

'  15 

1  .9 

25 

26 

Il6 

95 

1.20 

17 

1  .85 

1.1 
1.15 

27 

28 

1.15 

!l8 

,  -9 

1.15 

I  1» 

1  .85 

1.1  1 

29 

.9 

I20 

95 

1.15 

30 

.95 

21 

1 

.9 

3.15  ! 

31 

.95 

1 

_] 

Nov. ,  Dec- 


.9   : 
0.9 

.85  1 

,9 

.9 

.851 

.9 


3.1 
ZX> 

2l0 
1.S3 
1.45 
1.4 
1.25 


.85  I    2.2 
.95,    1.8 

....,'    1.4 


Note. — Creek  frozen  Deceml>pr  17-19,  inclusive. 


MONOCACY  RIVER  NEAR  FREDERICK,  MD. 

This  station  was  established  August  4,  1896,  by  E.  G.  Paul.  It  is  located  at  the  county 
bridge  on  the  toll  road  leading  from  Frederick  to  Mount  Pleasant,  Md.  It  is  4  miles  north- 
east of  Frederick,  about  2,000  feet  above  the  mouth  of  Israel  Creek,  and  3,000  feet  below 
the  mouth  of  Tasoarora  Creek. 

The  channel  is  straight  for  300  feet  above  and  100  feet  below  the  bridge.  Both  banks 
are  low,  liable  to  overflow,  and  covered  with  a  fringe  of  trees,  but  all  water  passes  beneath 
the  bridge.  The  bed  is  composed  of  gravel  and  cobblestones,  except  near  the  banks, 
where  it  is  composed  of  silt  and  is  subject  to  change. 

Discharge  measurements  are  made  from  the  2-span  highway  bridge,  which  has  a  toial 
span  of  310  feet.  The  channel  at  this  point  is  divided  by  a  small,  low  island,  which  .sen'p> 
as  a  foundation  for  the  pier  of  the  bridge.  The  right  channel  is  measured  from  the 
lower  and  the  left  from  the  upper  side  of  the  bridge,  as  the  results  are  letter  than  would 
be  furnished  by  a  continuous  section  on  either  side  of  the  bridge.  The  pier  and  island 
obstruct  the  flow  to  some  extent,  causing  dead  water  for  20  feet  to  the  right  of  the  pier 
at  low  water  and  eddies  at  high  water.  The  initial  point  for  soundings  is  a  cross  cut  in 
the  face  of  the  parapet  wall  on  the  lower  wing  of  the  right  abutment. 

The  original  wire  gage  has  been  replaced  by  a  standard  chain  gage,  which  is  located  in 
the  middle  of  the  first  span  from  the  right  bank  and  is  attached  to  the  bridge  floor  on  the 
lower  aide  of  the  bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker 
is  35.04  feet.  The  gage  is  read  twice  each  day  by  E.  L.  Derr.  The  bench  mark  is  a  hole 
drilled  in  the  top  of  a  coping  stone  on  the  lower  wing  of  the  right  abutment,  about  100  feet 
back  from  the  initial  point  for  soundings.     Its  elevation  is  29.17  feet  above  gage  datum. 

lufonuation  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Description:  Ann  18,  iv,  p  34;  19,  Iv,  p  153;  20,  Iv,  p  129;  WS  16,  p  20;  27,  p  10;  35,  pp  93-^;  48,  p  Ii\ 
66,  p  234;  82,  pp  181-182;  97,  pp  305-306;  126,  pp  76-77. 

Discharge:  Ann  18.  iv.  p  34;  19,  iv,  p  153;  WS  15,  p  20;  27,p  24;  36,  p  94;  48,  p  126;  66,  p  234;  82,  p  lv2; 
97,  p  306;  126,  p  77. 

Discharge,  monthly:  Ann  18,  iv,  p  35;  19,  iv,  p  154;  20,  iv,  pp  120, 129;  21,  Iv,  p  98;  22,  Iv,  p  139;  WS  To. 
p  40;  82,  p  183;  97,  p  308;  126,  p  79. 

Discharge,  yearly:  Ann  20,  iv,  p  49. 

Gage  heights:  WS  11,  p  11;  15,  p  20;  27,  p  21;  35,  p  94;  48,  p  126;  66,  p  235;  82,  p  182;  97.  p  307;  126.  pp 
77-78. 

Hydrographs:  Ann  19,  iv,  p  156;  20,  iv,  p  130;  21,  iv.  p  98;  22.  iv,  p  140. 

Rating  tables:  Ann  18,  iv,  p  35;  19,  Iv,  p  154;  WS  27.  p  26;  39,  p  442;  62,  p  512;  66,  p  319;  82,  p  1S3;  97, 
p  307;  126,  p  78. 

Water  powers  and  pollution:  Ann  19,  iv,  p  163. 
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Duteharge  meagwemerUs  erf  Monocacy  River  near  Frederiekf  Md.,  in  1905. 


Date.         1                  Hydrographer. 

width.=  ^^l[ 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

March  11 

Tlllinghast  and  Comstock 

Feet.     8q.  feet. 
287         1,500 
287          l,fi03 

ISO             206 
155  1           217 

1 

Feet  per 
second. 

2.03 

2.63 

1.07 

.78 

Feet. 
10.13 
0.88 
4.68 
4.16 

Sec-feet. 
4,441 

Marehll 

do 

3,800 

(October  31 

June  21 

o  V.  Hftri«y. 

310 

Qrover  and  Lyman 

170 

Mean  daily  gage  height,  in  feet,  of  Monocacy  River  near  Frederick,  Md.,for  1904' 


Day. 


1 
2 
3 
4 
5 
6 

8. 
9 
10, 

u 

12 
13 
14 
15 
16 
17, 
18, 
19, 
20 
21 
22. 
23. 
24. 
25 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.     Feb.     Mar.     Apr.  j  May.  j  June.    July.    Aug.  |  Sept.     Oct.     Nov.     Dec, 


4.6 
4.0 
4.8 
6.5 
5.1 
4.0 
4.7 
4.6 
46 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
10.9 
11.6 
6.1 
6.9 
4.6 
46 
6l6 
6.1 
6.0 


6. 
4 
6. 
4 
!  4. 
4 
& 

14 
6. 
6. 
6. 
5. 
6. 
4 
4 
6. 
4 
4 
4 
4 
6l 

13. 

12. 
0. 
6. 
5. 
4 
4 
4 


0 
0 
4 

0 

6 

7 

2 

15 

4 

1 

0 

4 

1 

9 

9 

0 

9 

9 

9 

«  I 

0 

8 

:! 

8    I 
8 


8.1 
7.6 
&2 
6.2 
&9 
6.0 
17.0 
17.2 
S.2 
6.6 
6.6 
7.0 
6.2 
6.9 
5l8 
6.6 
6.5 
6.6 
5.5 
6.8 
6.2 
6.5 
6.8 
6.2 
6.9 
&7 
6.7 
6.4 
6.2 
6.2 
6.4 


6.9 

49 

7.2 

48 

6.4 

47 

6.5 

48 

6.4 

47 

5.5 

48 

5l4 

"■' 

5.6 
7.8 
7.2 
6.4 
5.9 
6.6 
6.4 
6.1 
5.2 
6.0 
49 
49 
4  8 
48 
46 
46 
47 
46 
48 
49 
6.3 
6.3 
6l1 


6.0 
49 
6.7 
6.4 
48 
47 
48 
6.0 
5.6 
48 
49 
5l2 
6.2 
49 
48 
46 
46 
4  4 
45 
44 
4  5 
43 
44 
46 


7.6 
6.4 
6.0 
6.3 
7.4 
7.0 
6.8 
6.V 
6.4 
5.2 
5.4 
6.1 
6.0 
47 
46 
46 
45 
4  6 
45 
9.8 
7.4 
6.9 
4  9 
4  5 
4  4 
43 
41 
42 
42 
4  3 


45 
43 
43 
42 
42 
42 
4  4 
6.2 
7.1 
8.2 
7.3 
6.1 
7.4 
6.4 
6.2 
4  2 
41 
41 
41 
40 
40 
40 
40 
6.1 
6.1 
6.1 
5.1 
6.0 
49 
44 
42 


42 
49 
47 
46 
43 
40 
4  0 
42  I 
46  ' 
4-5| 
12.6 
6.6 
46 
42  I 
42  I 

''\ 

41  ' 

40| 

40 

4  2 

47 

47 

46 

46 

42 

42 

41 

3.9 

3.8 

3.8 

3.8 


3.8 
3.8 
3.8 
3.8 
3.8 
3.9 
3.9 
3.9 
3.9 
49 
6.2 
49 
4  8 
48 
47 
47 
46 
46 
46 
6.6 
6.2 
49 
46 
44 
3.9 
40 
42 
44 
42 
40 


40 

40 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8 

3.8  I 

3.8  I 

3.8 

6.0  I 

6.4  I 

48 

40  I 

40  j 

3.8  I 

3.8 

3.8  I 

40  ' 

5.0 

46 

44  I 

42 

^^ 

40 ; 

40 

40  ' 
40 
40  . 

I 


40 
40 
40 
4  0 
40 
40 
4  0 
40 
40 
42 
40 
40 
42 
44 
4  4 
4  2 
42 
42 
42 
4  2 
40 
40 
40 
40 
40 
40 
40 
4  0 
40 
40 


40 
40 
40 
40 
4  0 
40 
4  0 
4  0 
40 
4  2 
42 
42 
4  2 
42 
42 
42 
42 
42 
42 
4  2 
42 
42 
4  2 
44 
4  6 
5.4 
6.8 
9.4 
9.2 
7.8 
5.8 


Note,— River  frozen  at  the  gage  January  4-22;  also  February  16-22.  These  gage  heights  have  been 
revised  since  being  published  in  the  1904  Progress  Report,  owing  to  an  error  in  datum  during  the  latter 
part  of  the  year. 
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Mean  daily  gage  heighif  in  feet  j  of  Monocacy  River  near  Frederick t  Md.^for  1906. 
Jan 


Day. 


1. 

2. 

3. 

4. 

6. 

6.. 

7. 

8., 

9. 
10. 
11. 
12. 
13. 
14.. 
16. 
16. 
17. 
18. 
19., 
20.. 
21.. 
22. 
23. 
24.. 
25. 
26. 
27.. 


30. 
31. 


6,0 
6.4 
6.8 
6.4 
6.2 
6.2 
17.4 
9.8 
7.2 
6.8 
6.6 
6.4 
6.4 
6.2 
5.8 
5.8 
6.0 
6.2 
6.4 
6.4 
5.8 
5.6 
5l4 
6.2 
6.4 
6.2 
5.8 
6.6 
5.6 
5.6 
5.6 


Fob. 

5.2 
5.0 
5.0 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
4.8 
5.0 
5.6 
5.6 


Mar.     .\pr, 


5.8 
5.8 
5.4 
5.2 

a6 

6.8 
7.4 
7.4 
10.9 
14.6 
11.8 
9.8 
9.0 
8.8 
&2 
8.2 
9.0 
9.2 
8.6 
9.4 
14.8 
10.4 
8.8 
8.2 
8.0 
8.0 
7.6 
6.8 
6.4 
6.4 
6.2 


6.0 
6.8 
5.6 
5.4 
6.4 
6.4 
6.2 
5.8 
5.6 
5.4 
7.6 
6.8 
6.4 
6.0 
5.8 
5.6 
5.4 
5.4 
5,2 
&2 
5.2 
5.0 
5.0 
5.0 
4.8 
4.8 
4.8 
5.8 
6.2 
5.0 


May. 

4.8 

4.8 

4.8 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.4 

4.4  i 

4.4, 


June. 


48 
5.0 
4.8 
4.8 
4.8 
4.8 
4.6 
4.6 
4.6 
4.4 
4.4 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 
4.2 


4.6 
4.4 
4.4 
4.4 
4.2 
4.2 
4.6 
7.4 
7.2 
5.6 
4.4 
4.9 
8.3 
6.0 
5.2 
4.8 
4.6 
4.4 
4.4 
4.4 
4.1 
4.3 
6.3 
7.4 
7.5 
6.9 
6.6 
6.1 
4.9 
4.6 


July. 


4.5 
5.2 
4.9 
4.6 
4.5 
&0 
7.9 
7.6 
6.5 
5.6 
4.9 
4.9 
4.9 
6.1 

10.6 
7.9 
5.9 
4.9 
4.6 
4.6 
4.6 
4.6 
6.9 

12.1 
7.9 
6.9 
5.1 
4.9 
4.8 
7.6 
6.9 


Aug, 


&7 
5.1 
4.9 
4.7 
4.6 
4.5 
4.4 
4.5 
45 
45 
4  5 
45 
5,8 
6.1 
5.5 
5.4 
5.3 
46 
44 
45 
45 
45 
44 
44 
16.0 
18.8 
12.5 
6.4 
6.7 
5.4 
&3 


Sept. 


Oct. 


&0 
49 
7.5 
6.4 
6.1 
5.9 
&1  i 

5.1  J 
49  I 

48  i 

49  I 

7.2  ' 
5.5 
&1 
49 
46 
4  7 
&1 
5.2 
5.1 
49 
46 
46 
45 
44 
44 
43 
42 
42 
42 


Nov.  '  Dec. 


42 

41 

42 

5.0 

45 

43 

44 

42 

43 

43 

44 

6.7 

6.1 

5.9 

5.3 

49 

44 

44 

49 

7.4 

7.0, 

6.9  j 

6.1  ' 

5.1  I 

47  , 
5.6 
5.7' 
5.3  I 

48  , 

47  • 


47  , 
47  . 
47 


&1 
7.2 
9.5 
4  6'  9. 2 
46  I  &3 
46       &1 


,  I 


46 

45, 

45! 

44 

44 

44 

*-^\ 
44  ' 

43  I 


5u6 
5.5 
54 
i3 
S.1 
5.0 
iO 
5.0 
4.9 


43  .  4.9 

43  I  &.0 

43  i  5.0  ' 

43  I  5-0 

43  1  5.75 

43  I  1&65 

42  12.6 

43  '  10.5 


43| 

43  I 

43! 
43  I 


7.5 
&9 
6.5 
59 
57 


7.4  '   latio 
&5  I     &7 


Note.— From  January  27  to  February 
ohannel  in  the  middle.    Gage  heights  are  to 
ioe  1  foot. 


the  river  was  frozen  entirely  across  except 
the  surface  of  the  water  in  a  hole  in  the  ice. 


for  a  narrow 
Thickness  of 


Station  rating  table  for  Monocacy  River,  near  Frederick,  Md.,from  January  1, 190^,  to 

December.Sl,  1906. 


Gage 
height. 

Feet. 

Discharge. ' 

Gage 
height. 

Feet. 

Discharge. 

1 

Second-feet  J 

Second-feet. 

3.80 

80    , 

5.00 

450     i 

3.90 

99 

6.10 

493     ' 

400 

120    ; 

5.20 

538 

1 

410 

144 

5.30 

584 

420 

170 

5.40 

632 

1 

430 

198 

5.50 

•     682 

1 

4  40 

228 

5.60 

734 

i 

4  60 

260 

5.70 

789 

460 

294    1 

5.80 

846 

4  70 

330    1 

6.90 

906 

480 

368    j 

6.00 

969 

490 

408    ' 

6.10 

1,034     1 

Gage 
height. 

Discharge. 

Gage 
heij^t. 

Dischaige. 

Feet. 

Second-feet. 

Feet. 

Secand-feei. 

6.20 

1,102 

7.80 

2,400 

6.30 

1,172 

8.00 

2,580 

6.40 

1,242 

8.20 

2,765 

6.60 

1,316 

8.40 

2,955 

6.60 

1,39> 

8.60 

3,145 

6.70 

1,466 

8.80 

3,335 

6.80 

1,545 

9.00 

3,525 

6.90 

1,625 

9.20 

3,715 

7.00 

1,705 

9.40 

3,905 

7.20 

1,875    1 

9.60 

4,100 

7.40 

2,045 

9.80 

4,300 

7.60 

2,220 

10.00 

4.500 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  disclurg* 
measurements  made  during  1900  to  1905.  It  is  fairly  well  defined  between  eago  heights  4  feet  and  10  feet 
The  table  has  been  extended  beyond  these  limits.    Above  10  feet  the  discharge  is  approximate. 
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Edimaied  monthly  discharge  ofMonoeacy  River  near  Frederick,  Md.^for  190Jlr-6. 
[Drainage  area,  6ft5  square  miles.] 


Month. 


I  Maxtmura. 


I 


1904. 

January  (1-3;  23-3l)o 14,090 

February  (1-14;  23-29)« 8,758 

March 11,120 

April 2,400 

May 789 

June '  4,300 

July '  2,765 

August 7,130 

September '  734 

October j  909 

November |  228 

December 3, 905 

I9a5. 

January  (1-26)  » 11,340 

March 9,440 

April 2,220 

May 7..  450 

June 2,860 

July '  6,605 

August '  12,880 

September ." 2, 130 

October 2,045 

November 3,050  I 

December 12,720  l 


go  in  second-feet. 

Minimum. 

Mean. 

294 

2,192 

294 

1,537 

538 

1,758 

294 

729 

198 

375 

144 

817 

120 

586 

80 

436 

80 

251 

80 

209 

120 

138 

120 

549 

538 

1,614 

538 

3,056 

368 

790 

170 

279 

144 

748 

260 

1,296 

228 

1,374 

170 

546 

144 

583 

198 

390 

408 

2,099 

Run-off. 


Seoond-feet 

per  square 

mile. 


3.30 
2.31 
2.64 
1.10 
.561 
1.23 
.881 
.656 
.377 
.314 
.208 


2.43 
4.60 
1.19 
.420 
1.12 
1.95 
2.07 
.821 
.877 
.586 
3.16 


Depth  in 
inches. 


1.47 
1.80 
3.04 
1.23 
.647 
1.37 
1.02 
.756 
.421 
.362 
.232 
.952 

2.35 
5.30 
1.33 

.484 
1.25 
2.25 
2.39 

.916 
1.01 

.654 
3.64 


a  River  frozen  January  4-22  and  February  15-22;  no  estimates  made. 
6  Ice  conditions  January  27  to  February  28;  no  estimates  made. 


JAMES  RIVER  DRAINAGE  BASIN. 


BESCRIPTION  OF  BASIN. 


The  headwaters  of  the  James  lie  in  the  high  mountains  in  the  extreme  western  part  of 
Virginia.  The  river  is  formed  by  the  confluence  of  Jacl»on  and  Cowpasture  rivers  in  the 
northern  part  of  Botetourt  County,  Va.;  thence  it  flows  eastward  across  the  State  and 
empties  into  Chesapeake  Bay  through  Hampton  Roads.  The  total  length  of  the  river  is 
about  335  miles  and  its  drainage  area  is  about  9,700  square  miles.  The  river  and  all  its 
tributaries  lie  wholly  within  the  State  of  Virginia. 

The  topography  of  the  basin  is  varied  in  character,  changing  from  the  mountainous  sec- 
tion in  the  upper  part  to  low,  flat,  and  often  swampy  areas  as  tide  water  is  approached. 
Jackson  and  Cowpasture  rivers  flow  in  narrow  valleys  between  steep  hills,  over  beds  of 
sand  and  gravel,  with  rock  ledges  in 'places,  and  are  bordered  with  fertile  bottom  lands. 
In  this  portion  of  the  basin  the  water  collects  quickly,  cau.sing  rapid  rises  in  the  river 
below. 

Near  Clifton  Forge  and  again  near  Balcony  Falls  the  James  flows  through  ridges  of  the 
Alle^enies,  with  sharp  falls  over  beds  of  solid  rock.  At  other  points  similar  though  less 
pronounced  falls  and  rapids  occur  as  the  river  cuts  through  the  lesser  foptliills.  Between 
these  mountainous  or  hilly  sections  the  stream  winds  through  broad  and  fertile  valleys 
over  beds  of  sand  and  gravely  with  gentle  slope.    The  fall  line  is  crossed  at  Richmond. 
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Many  dams  have  been  built  in  the  James,  generally  for  diverting  water  into  the  old 
James  and  Kanawha  Canal,  which  followed  the  river  from  Richmond  to  Buchanan  and  was 
at  one  time  utilized  throughout  that  entire  distance.  It  has  now  been  abandoned,  how- 
ever, and  its  right  of  way  is  owned  and  for  considerable  distances  occupied  by  the  Ch<»sa- 
peake  and  Ohio  Railway.  The  use  of  the  dams  was  abandoned  with  the  canal,  and  though 
many  of  them  are  in  good  repair  they  have  not  been  improved  for  power  purposes.  The 
principal  utilized  power  is  at  Richmond.  On  October  19,  1904,  a  measurement  of  the 
James  and  Kanawha  Canal  was  made  about  5  miles  above  Richmond,  Va.,  at  a  bridge 
opposite  the  5-mile  post  of  the  Chesapeake  and  Ohio  Railroad.  Area,  318  square  feet ; 
mean  velocity,  1.75  feet  per  second;  discharge,  556  second-feet. 

The  fluctuations  in  stage  are  great.  The  record  of  the  Cartersville  station,  which  extends 
over  a  period  of  seven  years,  shows  a  range  in  gage  height  of  nearly  25  feet.  The  estimated 
discharge  has  varied  between  97,800  and  600  secx)nd-feet. 

In  1897  a  reconnaissance  survey  of  James  River  was  made  under  the  direction  of  D.  C. 
Humphreys,  professor  of  civil  engineering  of  Washington  and  Lee  University.  This  sur- 
vey covered  the  portion  of  the  river  between  Clifton  Forge  and  Richmond  and  a  part  of 
North  River  and  consisted  in  detennining  the  profile,  which  was  done  by  using  the  profile 
of  the  Chesapeake  and  Ohio  Railway  as  a  base,  and  tying  on  to  the  water  surface  at  each 
dam  and  at  int-ermediate  points  not  more  than  5  miles  apart.  Notes  were  made  in  regard 
to  the  condition  of  the  dams  and  measurements  of  flow  were  made  on  all  of  the  more  impor- 
tant tributaries.  The  results  of  this  reconnaissance  were  published  in  the  Nineteenth 
Annual  Report  of  the  United  Spates  Geological  Sun'ey,  Part  IV,  pages  162-173. 

Gages  were  established  on  James  River  in  1893  by  F.  B.  Isaacs,  engineer  for  water  power 
of  the  Chesapeake  and  Ohio  Railway  Company,  at  Ninemile  Locks,  Columbia,  ScottsviUe, 
Lynchburg,  Balcony  Falls,  Buchanan,  Eagle  Mountain,  and  Clifton  Forge.  Records  of 
heights  of  water  at  these  points  were  made  twice  daily  from  1893  to  1897  and  freshet  reports 
were  obtained  for  these  years.  The  gages  were  not  referred  to  any  fixed  datum,  but  the 
zero  of  each  gage  was  set  at  what  was  considered  ordinary  low  water  in  the  river.  During 
the  latter  part  of  1899  records  were  resumed,  except  at  Scottsville,  Balcony  Falls,  and  Kagle 
Mountain,  where  the  gages  have  been  abandoned. 

At  Boshers  dam,  9  miles  above  Richmond,  is  a  gage  where  the  height  of  water  is  recorded 
twice  daily,  showing  the  supposed  head  on  the  crest  of  the  dam.  The  crest,  however,  is 
so  irregular  that  the  coefficient  of  discharge  has  not  been  ascertained.  Another  complica- 
tion exists  in  the  fact  that  water  is  deflected  into  a  canal,  the  quantity  not  being  known. 

The  United  States  Weather  Bureau  maintains  river  stations  on  the  James  at  Lynchburg, 
Columbia,  and  Richmond,  Va. 

During  1905  the  United  States  Geological  Survey  has  maintained  gaging  stations  in  this 
basin  as  follows: 

James  River  at  Buchanan,  Holcomb  Rock,  and  Cartersville,  Va. 
North  (of  James)  River  near  Glasgow,  Va. 
Appomattox  River  at  Mattoax,  Va. 


JAMES    RIVER    DRAINAGE    BASIN. 
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JAMES   RIVER  AT  BUCHANAN,  VA. 

This  station  was  established  August  18,  1895,  by  C.  0.  Babb.  It  is  located  at  the  iron 
highway  bridge  near  the  Chesapeake  and  Ohio  Railway  station  and  one-half  mile  from 
the  Norfolk  and  Western  Railway  station.  It  is  about  20  miles  from  the  mouth  of  North 
River  and  one-half  mile  above  the  mouth  of  Purgatory  Creek.  The  United  States  Weather 
Bureau  maintained  a  gage  at  this  point  for  about  two  years  before  measurements  were 
made  by  the  Geological  Survey. 

The  channel  is  straight  for  800  feet  above  and  for  about  the  same  distance  below  the 
station.  The  current  has  moderate  velocity  and  is  broken  by  the  pier  of  the  bridge. 
Both  banks  are  high,  not  liable  to  overflow,  and  without  trees.  The  bed  of  the  stream  is 
rock  and  mud  and  shifts  somewhat,  but  the  flow  at  the  measuring  section  is  determined 
by  a  permanent  rock  control  a  few  hundred  yards  downstream. 

Discharge  measurements  are  made  from  the  lower  side  of  the  two-span,  iron,  hi^way 
bridge,  which  has  a  total  span  of  350  feet.  The  initial  point  for  soundings  is  the  end  pin 
on  the  lower  side  of  the  bridge  at  the  left  bank. 

On  April  23,  1897,  the  datum  of  the  original  wire  gage  was  lowered  2  feet  to  avoid  nega- 
.tive  readings.  On  November  21,  1903,  the  wire  gage  was  replaced  by  a  standard  chain 
gage.  It  is  located  on  the  upstream  side  of  the  bridge  near  the  center  of  the  left  span.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  35.08  feet.  The  gage  is 
i-ead  twice  each  day  by  U.  H.  Hyde.  Bench  mark  No.  1  is  the  top  of  the  stone  post  under 
the  southwest  comer  of  the  porch  of  the  Chesapeake  and  Ohio  Railway  station.  Its  eleva- 
tion is  24.68  feet  above  gage  datum.  Bench  mark  No.  2  is  a  copper  bolt  in  a  ledge  of  rock 
on  the  left  bank,  500  feet  above  the  station.  Its  elevation  is  16.23  feet  above  gage  datum. 
This  bench  mark  was  established  November  21,  1903,  at  which  time  the  old  bench  mark 
on  this  ledge  could  not  be  found.  Bench  mark  No.  3  is  a  United  States  Geological  Survey 
aluminum  tablet  set  in  the  upstream  side  of  the  left  abutment.  Its  elevation  Is  29.22  feet 
above  gage  datum.  Bench  mark  No.  4  is  the  top  of  the  upper  end  of  the  seventh  floor  • 
beam  from  the  left  bank.     Its  elevation  is  30.03  feet  above  gage  datum. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  \o.  3  of  the  Geological  Survey  of  Vii^ginia,  Thomas  L.  Watson, 
geologist  in  chaige,  Blacksburg,  Va. 

Discharge  measure  menUt  of  James  Riivr  at  Btichanan,  Va.,  in  1906. 


Dat4>. 


HydrographtT. 


March  20 A.  H.  Horton. . 

May23. N.  C.  Orover... 

May24 do 

September  12.  J  M.  W.  Winter. 

i       


Width. 


Feet. 
328 
322 
322 
315 


Area  of 

Mean 
velocity. 

Oaae 
hei«fat. 

aq.  feet. 

Feet  per 
second. 

Feet. 

1,565 

2.32 

4.29 

1,296 

1.60 

3.46 

1,232 

1.53 

3.33 

920 

.62 

2.17 

DIs- 
chRTge. 


Sec-feet. 
3,631 
2,079 
1,889 
573 
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Mean  daily  gage  height ,  in  feet,  of  James  River  at  Buchanan,  Va.,for  1905. 
Day. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 


27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

Oct. 

Nov. 

D«. 

2.19 

2.17 

3.6 

3.36 

2.45 

3.64 

2.81 

3.04 

2.14 

1.88 

2.1 

2.06 

2.17 

2.09 

4.38 

3.25 

2.45 

3.34 

2.85 

2.84 

2.47 

1.91 

2.06 

2.05 

2.17 

2.02 

4.59 

3.09 

2.42 

3.13 

3.05 

2.71 

3.65 

1.98 

2.02 

3.06 

2.14 

1.98 

4.32 

3.05 

2.38 

2.84 

2.88 

2.91 

3.33 

1.96 

2.0 

5.9 

2.14 

1.98 

5.1 

3.05 

2.38 

2.7 

3.22 

2.64 

3.02 

1.95 

2.0 

4.35 

2.28 

2.01 

5.0 

3.41 

2.44 

2.67 

3.22 

2.87 

2.7 

1.92 

2.0 

3.86 

2.69 

2.06 

4.76 

4.42 

2.5a 

2.68 

5.0 

2.8 

2.48 

1.9 

2.0 

3.18 

2.81 

2.08 

5.48 

4.08 

,    2.74 

2.52 

5.08 

2.7 

2.33 

1.88 

2.0 

2.86 

2.55 

2.08 

6.01 

3.91 

2.8 

2.47 

4.48 

2.64 

2.27 

1.88 

2.0 

2.75 

2.43 

2.1 

11.22 

3.71 

2.8 

2.38 

3.83 

2.58 

2.24 

1.85 

2.0 

2.65 

2.39 

2.14 

8.49 

3.56 

2.78 

2.34 

3.48 

2.66 

2.22 

2.09 

2.0 

2.65 

2.64 

2.24 

6.66 

3.51 

7.62 

2.33 

5.03 

2.66 

2.2 

2.21 

2.0 

2.44 

4.57 

2.34 

5.83 

3.38 

9.25 

2.3 

14.82 

2.65 

2.21 

2.19 

2.0 

2.4 

5.11 

2.52 

5.32 

3.28 

6.54 

2.28 

11.39 

2.65 

2.22 

2.14 

2.0 

2.4 

3.73 

2.67 

4.9 

3.2 

6.49 

2.26 

8.45 

2.78 

2.19 

2.1 

2.0 

2.32 

3.17 

2.46 

4.56 

3.a3 

8.28 

2.23 

6.17 

3.13 

2.13 

2.05 

2.0 

2.36 

2.83 

2.31 

4.3 

3.49 

7.2 

2.23 

5.19 

3.0 

2.1 

2.05 

2.0 

2.39 

2.97 

2.28 

4.36 

2.93 

6.96 

2.^8 

4.45 

2.95 

2.1 

2.04 

2.0 

2.32 

2.85 

2.26 

4.3 

2.88 

5.05 

2.41 

4.a3 

2.88 

2.1 

2.02 

2.0 

2.3 

2.71 

2.27 

4.26 

2.79 

4.48 

2.47 

3.7 

2.77 

2.08 

2.02 

2.0 

2.51 

2.61 

2.3 

4.32 

2.75 

4.02 

3.02 

3.52 

2.66 

2.05 

2.06 

2.0 

6.26 

2.51 

2.69 

6.3 

2.64 

3.75 

3.79 

3.76 

2.49 

2.02 

2.08 

2.0 

6.91 

2.49 

3.2 

5.38 

2.6 

3.54 

3.59 

4.78 

2.31 

2.0 

2.05 

2.0 

5.55 

2.44 

3.63 

4.64 

2.6 

3.36 

4.44 

4.55 

2.3 

1.95 

2.06 

2.0 

4.91 

2.44 

3.66 

4.29 

2.6 

3.16 

6.23 

3.99 

2.3 

1.92 

2.05 

2.0 

4.51 

2.39 

3.82 

4.14 

2.52 

3.06 

4.98 

3.6 

2.77 

1.92 

2.08 

2.0 

4.08 

2.39 

4.06 

4.0 

2.52 

3.31 

3.9 

3.32 

2.57 

1.92 

2.14 

2.0 

3.78 

2.34 

3.79 

3.96 

2.55 

3.43 

3.58 

3.18 

2.43 

1.9 

2.3 

2.0 

3.6 

2.31 

3.69 

2.55 

3.22 

3.19 

3.42 

2.36 

1.9 

2.29 

2.0 

4.28 

2.29 

3.5 

2.5 

3.24 

3.0 

3.45 

2.26 

1.88 

2.22 

2.02 

4.16 

2.24 

3.49 

3.72 

3.17 

2.24 

2.14 

3.92 

Note. — loo  conditioas  during  part  or  January. 
Station  rating  tahUfor  James  River  at  B^ichanany  Va.yfrom  January  1  to  December  SI,  1905. 

"■"-      Discharge.  I    ^««f^j    I  Discharge.  l|  ^^,    i  Discharge.     ^^^    JDi«.har8e.| 


Second-feet. 
275 
325 
380 
440 
505 
575 
(>55 
740 
835 
935 
1,040 
1, 155 
1,275 
1,400 


Feet. 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


Second-feet. 

I  1.530    ,! 

I,tt70 

I  1,815     ; 

1.965 
2,125     I 
2,290 
2,460 
2.640    i: 
2,825     I 
3,015 
3,210 
3, 410     I 
3,610    ; 
3,815      , 


Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 


Second-feet. 

Feet. 

\Second-feet 

4.025 

6.60 

1         9,030 

4,235    1 

6.80 

9.575 

4,450 

7.00 

10, 1» 

4,665 

7.20 

10,700 

4,885    , 

7.40 

.        11,290 

5,105 

7.60 

1        11,900 

5,555 

7.80 

12,530 

6,015    i 

8.00 

1        13.140 

6,485 

8.20 

13.780 

6,966    1 

8.40 

14,420 

7,460 

8.60 

16.060 

7,970    1 

8.80 

15.760 

8,495 

9.00 

!        16,470 

I 


Note.— The  above  table  is  applicable  onlv  for  open  channel  conditions.  It  ia  baaed  on  16  diacliaige 
measurements  made  during  1901-1905.  It  is  well  defined  between  gage  heights  1.8  feet  and  4.5  feet. 
From  4.5  to  8.5  fwt  it  is  dftermiiipd  by  two  me^suPRraents  made  in  1901.  Above  gage  height  8.5  let't 
it  is  determined  by  the  pnxluct  of  the  area  and  velocity  curves,  but  these  are  somewhat  uncertain.  A 
rock  control  below  the  station  causes  the  discharge  measurements  to  plot  on  a  fairly  perxaanent  cunre. 


JAMES    RIVER    DRAINAGE    BASIN. 

EalimaUd  monthly  discharge  of  James  River  at  Buchanan^  Va.^far  1906. 
[Drainage  area,  2,058  square  miles.] 


93 


Month. 


January 

February.. 

March 

April 

May 

June... 

July..! 

August 

September. 

October 

November. 
December. . 


The  year.. 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

S<»cond-fwt 

per  square. 

mile. 

Depth  in 
inches. 

5,352 

533 

1,154 

0.561 

0.647 

3,132 

428 

1,012 

.492 

.512 

25,370 

2,109 

5,488 

2.67 

3.08 

3,857 

iOS 

1,61ft 

.787 

.878 

17,380 

723 

3,898 

1.89 

2.18 

^      8,048 

599 

1,720 

.836 

.933 

42,860 

1,167 

5,393 

2.62 

3.02 

1,572 

607 

1,006 

.489 

.564 

2,207 

369 

671 

.326 

.364 

655 

352 

475 

.231 

.266 

505 

440 

444 

.216 

.241 

9,878 

.72 

2,641 

1.28 

1.48 

42,860 

352 

2,127 

1.03 

14.16 

Note.— loe  conditions  during  part  of  January;  estimates  are  for  open  channel. 


JAMES  RIVER  AT  HOLCOMB  ROCK,  VA. 

This  station  was  established  by  the  Willson  Aluminum  Company,  of  Holcomb  Rock,  Va., 
in  1899  in  connection  with  measurements  to  determine  the  horsepower  available  at  that 
point.  During  1899  the  records  were  fragmentary,  but  at  the  beginning  of  1900  daily  rec- 
ords were  taken,  which  have  been  furnished  to  the  United  States  Geological  Survey  through 
the  courtesy  of  the  general  manager  of  the  company. 

The  gage  consists  of  a  copper  float  8  by  8  by  8  inches,  with  a  vertical  rod  1 }  inches  square 
attached  to  it.  The  rod,  which  extends  up  through  the  power-house  floor,  is  graduated  to 
tenths  of  a  foot.  The  copper  float  is  inclosed  in  a  12-inch  box,  which  rests  solidly  on  the 
bottom  of  the  river.  The  box  b  perforated,  so  that  the  water  in  it  will  always  stand  at 
the  same  level  as  the  water  in  the  river,  while  the  float,  being  inclosed,  is  not  in  danger  of 
being  broken  by  floating  timber.  The  fluctuations  of  the  river  are  read  directly  from  the 
rod,  which  moves  up  or  down  with  the  float  as  it  responds  to  the  variations  in  the  height 
of  the  river. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  charge,  Blacksburg,  Va. 
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Mean  daily  gage  height ^  infeety  of  James  River  at  Hclcomh  Roekj  Va.yfor  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

"•'■' 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.1 
1-2 
1.3 
1.2 
1.2 
1.2 
2.3 

1.0 

1.0 

.9 

.9 

.6 

1.2 

1.2 

2.6 
3.3 
3.7 
3.4 
4.0 
4.4 
3.8 

2.2 
1.9 
2.0 
1.9 
1.9 
2.0 
2.8 

1.4 
1.4 
1.2 
1.4 
1.3 
l.l 

2.3  1 
2.0 
1.8 
1.7 

i.e 

1.6 
1.5 

1.7 
1.6 
1.8 
1.7 
1.9 
2.4 
6.6 

1.8 
1.6 
1.6 
1.8 
2.0 
1.3 
1.6 

1.2 
1.6 
1.8 
2.0 
1.8 
1.6 
1.4 

0.7 
.7 
.8 

1.0 
.9 
.8 
.8 

1.2 

1.1 

1.0 

.3 

.8 

1      1.0 

1      1.0 

0.9 

2 

.8 

3 

1.4 

4 

3.0 

6 

1       3.4 

6. 

1       2.4 

7 

1       2.0 

8 

1.9 

1.2 

4.4 

3.0 

1.5 

1.4 

4.8 

1.6 

1.3 

.6 

I      1.0 

1.6 

9 

1.6 
1.6 
1.6 
1.6 

1.2 
1.2 
1.2 
1.4 

5.2 
11.1 
8.8 
7.5 

2.6 
2.4 
2.3 
2.2 

1.6 
1.6 
1.6 
6.7 

1.4 
1.2 
1.0 
1.2 

4.5 

2.8 
2.4 
2.8 

1.8 
1.6 
1.6 
1.6 

1.2 

.6 

1.2 

1.2 

.6 

.8 

.8 

1.1 

1      1.0 

1.0 

1       1.0 

i    •* 

1       14 

10 

1         .9 

11 

1         •» 

12 

1         .8 

13 

3.5 

1.5 

5.2 

2.2 

9.5 

1.3 

15.6 

1.2 

1.2 

1.0 

1.0 

1         -« 

14 

4.5 

1.6 

4.8 

2.3 

6.3 

1.2 

13.6 

1.6 

1.2 

1.0 

!         -8 

1         -^ 

15 

3.0 

1.6 

4.1 

2.2 

5.8 

1.2 

9.6 

3.2 

1.2 

.8 

1         -8 

'         .8 

16 

2.6 

1.6 

3.6 

2.0 

8.4 

1.2 

6.5 

2.3 

1.2 

1.0 

.9 

1       1.0 

17 

2.0 

1.5 

3.2 

1.8 

7.3 

1.2 

4.7 

2.0 

.9 

1.0 

1         .9 

1.0 

18...' 

2.0 
1.8 
1.7 
1.6 
1.4 
1.5 
1.4 
1.4 
1.1 
1.3 
1.2 
1.2 

1.5 
1.5 
1.6 
1.4 
1.6 
2.0 
2.2 
2.6 
2.7 
3.1 
2.7 

3.0 
3.1 
3.1 
3.0 
5.6 
5.0 
3.8 
3.4 
3.2 
3.0 
2.8 
2.6 

1.8 
1.7 
1.6 
1.6 
1.5 
1.6 
1.6 
1.4 
1.4 
1.4 
1.4 
1.5 

5.2 
4.3 
3.6 
3.0 
2.6 
2.4 
2.2 
2.0 
1.8 
2.0 
2.0 
2.1 

1.0 
1.3 
1.4 
1.6 
2.6 
2.3 
3.0 
5.8 
4.3 
2.8 
2.4 
2.0 

3.6 
2.9 
2.6 
2.4 
2.5 
2.6 
3.6 
2.9 
2.4 
2.2 
2.0 
1.5 

1.9 
1.8 
1.6 
1.6 
1.5 
1.6 
1.3 
1.4 
1.7 
1.0 
1.5 
1.4 

1.2 
1.2 
1.1 
1.0 
.9 
.9 
.4 
.8 
.8 
.8 
.8 
.7 

1.0 

.8 

.8 

.8 

t         .7 

i        .9 

1  '■! 

1.0 

•8 
.2 

1        .8 

.9 

1        .9 

.4 

1      1.0 

1  :' 

1.0 

19 

1       1.0 

20 

1.2 

21 

l.C 

22 

7  2 

23 

8.4 

24 

8  5 

25 

6.S 

26      .     . 

4.0 

27 

2.6 

28 

8.5 

29 

8.4 

30 

1.1 

2.5 

1.5 

2.1 

1.8 

1.6 

1.2 

■' 

1    ^-2 

1         .8 

6.5 

31 

1.0 

2.4 

2.2 



1.9 

1.2 



1  '' 

1        4-5 

1 

JAMES  RIVER  AT  C;ARTEltSVlI.L.K,  VA. 

This  station  was  established  January'  1,  1899,  bv  Prof.  D.  C.  Humphreys.  It  is  locatCMl 
at  the  highway  bridge  crossing  the  James  between  Pemberton  and  CarterRville,  300  yards 
from  the  railroad  station,  and  50  miles  above  Richmond,  Va. 

The  channel  is  straight  for  one-third  of  a  mile  above  the  station  and  for  1  mile  below. 
Both  banks  are  high  and  will  overflow  onl^^  at  extreme  flood  stages.  Tlie  bed  of  the  stream 
is  composed  of  rocks  and  sand  and  is  fairly  permanent. 

Discharge  measurements  are  made  from  the  lower  side  of  the  old  wooden  six-span  highway 
bridge.  The  initial  point  for  soundings  is  the  lower  comer  of  the  right  end  poet,  down- 
stream side. 

The  original  wire  gage  was  attached  to  a  horizontal  gage  rod  fastened  to  the  bridge,  and 
was  referred  to  a  bench  mark — the  top  of  the  lower  floor  beam  from  the  right  bank — which 
was  32.04  feet  above  the  zero  of  the  gage.  The  original  wire  gage  was  replaced  by  a  standard 
chain  gage  July  24, 1903.  This  is  attached  to  the  timljers  of  the  second  span  from  the  right 
bank  on  the  downstream  side,  at  the  same  height  as  the  hand  rail.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  37.98  feet.  The  gage  is  read  once  each  d«y  by 
B.  W.  Palmore,  the  postmaster.  Bench  mark  No.  1  is  a  standard  copper  plug  set  in  the 
capstone  on  the  upstream  side  of  the  right  abutment.  It  is  inclosed  by  a  ring  of  white  paint 
and  is  marked  by  the  letters  '  'B.  M.  U.  S.  G.  S.  Hydro. "     Its  elevation  is  31.77  feet  above 
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gage  datum.  Bench  mark  No.  2  is  a  spot  of  white  paint  on  the  inner  eyebar  of  the  lower 
chord  of  the  bridge,  under  the  pulley  end  of  the  gage  box.  Its  elevation  is  32.95  feet  above 
gage  datum.  To  provide  for  readings  over  10  feet,  two  additional  markers,  10.00  and  20.00 
feet  below  the  first,  have  been  placed. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  chai^^e,  Blacksburg,  Va. 

Discharge  measuremerU  of  James  River  at  CartersviUe,  Va.,  in  1906. 


Date. 

Hydrographer. 

March  17 

A.  H.  Horton 

1  Area  of 
section. 


Sq.  feet.  , 
J        3,928  j 


Mean 
velocity. 

Feet  per 
second. 

2.41 


Gaffe  Dls- 

heigbt.      charge. 


Feet.      Sec.'feet. 
4.flO  9,468 


Mean  daily  gage  height,  in  feet,  of  James  River  at  CartersviUey  Va.,for  1906. 


Day. 


Jan.  ,  Feb. 


10. 
11. 
12. 
13. 
14. 
15. 
16.. 
17., 
18.. 
19. 
20. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


29.... 
30.... 
31.... 


1.7 

1.55 

1.53 

1.5 

1.55 

1.45 

6.35 

5.78 

4.96 

3.0 

2.6 

2.8 

4.28 

4.05 

5.48 

4.42 

3.5 

3.12 

2.85 

2.48 

2.5 

2.2 

2.1 

1.88 

1.9 

1.8 

1.9 

2.0 

2.45 

2.9 

2.66 


2.45 

2.9 

2.1 

1.82 

2.25 

2.45 

1.95 

2.35 

2.58 

2.35 

2.65 

2.7 

2.9 

3.32 

3.55 

3.0 

2.85 

2.85  I 

2.6 

2.7    1 

3.37  I 

4.05 

5.38 

5.3 

4.7    I 

5.45 

6.55  I 

5.4 


Mar.     Apr.  ,  May.    June. 


July. 


5.72  I 
5.32 
5.05  ' 
5.25  I 
5.48  I 
5.32  I 
5.6 
5.a5 
5.1 
8.15 
12.1 
9.85 
8.1 
6.68 
5.75 
5.08 
4.55 
4.26 
3.98 
3.95 
4.0 
4.5 
5.6 
6.22 
5.1 
4.82 
4.3 
4.2 
3.85 
3.62 


3.18 

1.82 

4.2 

2.32  1 

2.95 

1.65 

3.3 

2.1     ; 

2.8 

1.8 

2.95 

2.5 

2.58 

1. 7 

2.22 

2.2    ! 

2.88 

1.78 

2.15 

6.5 

4.62 

1.7 

1.95 

5.0 

4.1 

1.72 

1.92 

6.12! 

3.5 

1.78 

2.55 

9.75 

3.9 

1.72 

2.1 

5.95 

3.62 

1.8 

1.8 

5.22 

3.6 

1.7 

1.5 

4.55 

3.82 

4.7 

1.48 

4.05 

4.22 

9.82 

I.3S 

7.1 

4.1 

11.9 

1.38 

■16.39 

3.78 

8.42 

1.3 

16.0 

3.55 

9.6 

1.35 

11.4    ' 

3.25 

10.85 

1.35 

8.55 

2.85 

9.12 

1.35 

6.35 

2.7 

7.12 

1.3 

5.15 

2.52 

5.68 

1.25 

4.52 

2.4 

4.68 

4.5 

4.5 

2.32 

4.25 

3.25 

3.85  , 

2.2 

3.58 

1.98 

8.5 

2.08 

3.15 

7.3 

5.22 

2.a'> 

2.8.5 

5.12 

5.25  1 

2.1 

2.58 

5.8 

4.1 

2.02 

2.5 

5.75 

3..W 

2.0 

2.5 

4.15 

3.1 

2.8 

2.88 

3.5 

2.85 

1.92 

2.9 

2.S2 

4.1 

3.4 

2.8 

Aug.  '  Sept.  I  Oct.     Nov.     Dec. 


2.9 
2.38  I 
2.18  I 
2.05 
2.12 
2.25  I 
2.38  ' 
2.45  I 

2.2  I 
4.05 
5.0    I 
3.55  I 
2.9 
2.9    I 

7.05  1 

8.6  1 
5.05  ' 
4.0    , 
3.15 
2.65 
2.48 
2.2 
2.15 
1.95  I 
2.1 

5.3  I 
2.9 
2.55 
2.0 
1.9    i 
1.73    . 


1.6 

2.4 

7.6 

5.12 

3.8 

3.28 

2.32 

2.08 

1.85 

1.68 

1.58 

1.5 

1.58 

1.5 

1.45 

1.3 

2.5 

3.7 

2.92 

2.21 

1.85 

1.58 

1.45 

1.35 

1.28 

1.22 

1.12 

1.12 

1.12 

1.12 


1.5 
1.2 
1.2 
1.0 
1.12 

1.02 
1.0 
1.0 
.95 
1.0 
2.58 
2.3 
1.8 
1.58 
1.45 
1.42 
1.2 
1.22 
1.22 
1.2 
1.12 
1.05 
1.0 
1.0 
1.25 
1.52 
1.6 
1.52 
1.38 
1.35 


1.6    t 
1.38  j 
1.22 
1.28! 
1.25  j 

1.22  ' 
1.12, 

1.23  I 
1.28  ' 
1.22  i 
1.2 
1.12  I 
1.2 
1.1    I 


1.03 
1.2 
1.15  I 
1.15 

1.12 
1.06 
1.02 
1.22  ! 

1.22 ; 

1.2    ' 
1.2    I 
1.15 
1.05 
1.02  { 
1.15 


1.15 
1.1 
1.48 
3.3 
2.58 
4.8 
3.52 
2.9 
2.5 
2.9 
2.82 
2.2 
2.1 
1.88 
1.8 
1.9 
2.0 
2.4 
2.42 
2.7 
10.99 
12.9 
9.8 
8.62 
6.45 
5.39 
4.68 
4.05 
5.28 
6.38 
5.57 


Note.— River  frozen  entirely  across  except 
uary  and  the  whole  of  February.    Ice  nearly  1 


for  .')0-foot  channel  under  gage  during  latter  part  of  Jan- 
foot  thick. 
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Stcflion  rating  tabiefor  James  River  at  CartersTnUe,  Va.,from  January  1  to  December  SI,  1905. 


Feet. 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.60 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Discharge. 


Gaee 
leight. 


heig] 


SecoTtd-feel. 

480 

615 

755 

900 

1,050 

1,200 

1,355 

1,510 

1,670 

1,830 

2,000 

2,170 

2,380 

2,530 

2,710 

2,900 

3.090 

3,480  I' 

3,680  ' 

3,880  ! 

4,080  I 


Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


DiBcharge 


Second-feet. 
4,280 
4,490 
4,700 
4,910 
5,120 
5,330 
5,550 
5,770 
5,990 
6,210 
6,440 
6,670 
6,900 
7,130 
7,360 
7,690 
7,830 
8,070 
8,310 
8,550 
8,790 
9,030 


Gage 
height. 

Discharge. 

Gage 
1  height. 

Discharge. 

Feet. 

Seeond-feet. 

Feet. 

Second-feet. 

4.60 

9,280 

8.60 

20,940 

4.70 

9,530 

8.80 

21,620 

4.80 

9,780 

1        9.00 

22,300 

4.90 

10,040 

9.50 

24,000 

5.00 

10,300 

10.00 

25,750 

5.20 

10,820 

10.50 

27.500 

5.40 

11,350 

11.00 

29,260 

5.60 

11.890 

11.50 

31,080 

5.80 

12,430 

12.00 

32.930 

6.00 

12,980 

12.50 

34,780 

6.20 

13,540 

13.00 

36.670 

6.40 

14,100 

13.50 

38,570 

6.60 

14,680 

14.00 

40.520 

6.80 

15,260 

1      14.50 

42,500 

7.00 

15,860 

15.00 

44,500 

7.20 

16,460 

16.00 

48,600 

7.40 

17,060 

17.00 

52,S20 

7.60 

17,700 

1      18.00 

57,200 

7.80 

18,330 

j      19.00 

61,700 

8.00 

18,970 

20.00 

66,300 

1        8.20 

19,620 

I 

'        8.40 

20,280 

1 

Note.— The  above  table  is  applicable  only  for  open-channol  conditions.  It  is  based  on  24  discharee 
measurements  made  during  1897-1905.  It  is'well  defined  between  gage  heights  0.7  foot  and  10  fcot.  The 
table  has  been  extended  beyond  these  limits.    Retween  gage  heights  10  feet  and  20  feet  the  table  is  the 

{)roduct  of  the  area  curve  bv  the  extension  of  the  velocity  curve.    Above  20  feet  estimates  are  obtained 
n  the  same  way  with  the  addition  of  a  small  overflow  discharge. 

Estimated  numthly  discharge  of  James  River  at  CartersviMey  Va.^for  1905. 

[Drainage  area,  6,230  square  miles.] 


I 


Discharge  in  second-feet. 


'Month. 


Maximum. 


January  (1-25) «. 

March 

April 

May 

June 

July 

August 

September 

Octol)er 

November 

December 


I3j 
33, 
9i 
32, 
16, 
50, 
20, 
17, 
4, 
2, 
36, 


Minimum. 


2,440 
6,394 
3,320 
2,805 
2,085 
3,680 
2,957 
1,804 
1,590 
1,702 
1,830 


Run-off. 


Mean. 


5,809 
11,900 
5,643 
9,388 
5,309 
13,490 
6,066 
4,024 
2,227 
1,967 
9,017 


Second-feet  •  ri«,v»K  <» 


0.932 

1.91 
.905 

1.51 
.852 

2.16 
.977 
.646 
.357 
.316 

1.45 


0.866 

2.20 

1.01 

1.74 

.951 

2.49 

1.13 

.721 

.412 

.353 

l.«7 


a  Ice  latter  part  of  January  and  whole  of  February;  no  estimates  inada. 
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NORTII   (OF  JAMES)    RIVER  NEAR  GLASGOW,  VA. 

This  river  rises  on  the  western  slope  of  the  Shenandoah  Mount-ains,  flows  southeastward 
across  the  valley  between  the  Shenandoah  and  Blue  Ridge  ranges,  and  empties  into  James 
River  about  17  miles  south  of  Lexington,  Va.  Its  drainage  basin  is  largely  under  cultiva- 
tion, except  in  the  upper  part,  where  it  is  mountainous  and  covered  with  forest  growth. 

The  gaging  station  was  established  August  21,  1895,  by  C.  C.  Babb,  assisted  by  D.  C. 
Iluraphrej^s.  It  is  located  at  the  county  bridge,  three-fourths  of  a  mile  from  the  post-office 
at  Glasgow,  Va.,  and  1  mile  above  the  mouth  of  North  River. 

The  channel  is  straight  for  600  feet  above  and  below  the  station,  and  has  a  width  of  240 
feet,  broken  by  two  iron  piers.  Both  banks  are  high,  fringed  with  trees,  and  not  liable  to 
overflow  except  at  very  high  water.  The  bed  of  the  stream  is  rocky  near  the  right  bank, 
and  is  composed  of  rocks  and  mud  near  the  left.  The  ten  years'  record  at  this  station  indi- 
cates a  steady  wearing  away  of  the  stream  bed  and  increase  in  the  slope,  due  to  erosion  at  the 
controlling  point  below. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  the  center  of  the  end  pin  of  the  downstream 
truss  on  the  left  bank.  Originally  measurements  were  made  from  the  sidewalk  on  the 
upstream  side  of  the  bridge.  Beginning  with  1902  measurements  were  made  from  the  lower 
side  of  the  bridge,  owing  to  the  removal  of  the  sidewalk.  The  section  at  this  side  of  the 
bridge  is  not  as  favorable  for  accurate  measurements  as  that  on  the  upper  side,  as  it  is 
obstructed  by  sunken  logs  and  by  the  bridge  piers. 

The  original  gage  was  of  the  wire  type.  On  July  22,  1903,  a  vertic-al  gage  rod  was  placed 
in  position.  This  consists  of  a  2  by  6  inch  oak  timber,  which  is  sunk  to  a  firm  foundation 
and  securely  nailed  and  braced  to  an  overhanging  tree  on  the  right  bank  below  the  bridge. 
This  gage  was  established  on  the  same  datum  as  the  original  wire  gage  and  was  read  from  the 
bridge.  On  November  24,  1903,  a  standard  chain  gage  was  established  on  the  lower  side 
of  the  bridge  in  the  right  span.  Its  datum  is  the  same  as  that  of  the  wire  gage  and  rod  gage 
which  it  replaced.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  28.00 
feet.  During  1905  the  gage  was  read  once  each  day  by  B.  G.  Baldwin.  Bench  mark  No.  1 
is  a  standard  copper  plug  set  in  the  do^vnstream  end  of  the  capstone  of  the  right  abutment. 
It  is  inclosed  in  a  ring  of  white  paint  and  is  marked  by  the  letters  "  B.  M.  U.  S.  G.  S.  Hydro." 
Its  elevation  is  23.89  feet  above  gage  datum.  Bench  mark  No.  2  is  the  upper  surface  of  the 
upper  chord  over  the  pulley  of  the  chain  gage.     Its  elevation  is  32.29  feet  above  gage  datum. 

This  station  was  discontinued  December  31, 1905.  All  records  and  estunates  for  years 
previous  to  1906  have  been  revised  and  republished  in  Bulletin  No.  3  of  the  Geological 
Survey  of  Virginia,  Thomas  L.  Watson,  geologist  in  charge,  Blacksburg,  Va. 

Discharge  measitremejUs  of  North  (of  James)  River  near  Glasgow,  Va.,  in  1905. 


Date. 


Hydrographer. 


Marcli21 A.H.Horton.. 

May  23 '  N.  C.  Grover.. 

July  20 do 

IRR   167- 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gago 
height. 

Fett 

Sq.feet. 

Feet  per 
second. 

Feet. 

208             828 

1.61 

1.96 

204              657 

1.28 

1.36 

208 

724 

1.49 

1.69 

Dis- 
chaige. 


Sec-feet. 

1,320 

844 

1,080 
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Mean  daily  gage,  height ,  in  feet  ^  of  North  {of  James)  River  near  GlasgoiD,  Va.ffor  1905. 


Day. 


Jan.  '  Feb. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


0.6 

.6 

.6 

.7 

.7 

.9 
1.7 
1.6 
1.1 

.9 

.9 
1.2 
3.2 
2.5 
2.0 
1.75 
1.5 
1.3 
1.2 
1.2 
1.1 
1.0 

.9 

.9 

.85 

.8 

.8 

.8 

.8 

.8 

.8 


0.85 
.9 
.8 
.8 
.7 
.65 
.6 
.  7 
.75 
.75 
.75 
.75 
.75 
1.8 
1.0 
.9 
.85 
1.25 
1.0 
.8 
.8 
.75 


Mar.  '  Apr.  '  May.  ,  June.  I  July.     Aug.     8<.*pt.  ,  Oct.     Nov.     Dec. 


.95  1 

1.5  I 

1.6  I 
2.05 
1.5    I 


1.6 

2.25 

2.45 

2.1 

2.55 

2.3 

2.05 

2.25 

2.8 

5.4 

3.9 

3.0 

2.8 

2.4 

2.15 

2.1 

2.0 

1.8 

1.75 

1.6 

1.8 

3.8 

2.4 

2.2 

2.1 

2.0 

1.9 

1.75 

1.75 

1.6 

1.5 


1.4 

1.35 

1.3 

1.3 

1.3 

1.4 

1.5 

1.25 

1.2 

1.1 

1.05 

1.05 

1.1 

1.0 

.95 
1.0 

.95 
1.0 
1.0 
1.0 
1.0 
1.0 

.95 

.95 

.95 

.9 

.9 

.9 

.9 

.85 


0.85 
.85 
.85 
.8 
.8 
.8 
.8 
.8 
.76 
.75 
.75 

4.6 

3.6 

2.5 

2.4 

2.25 

2.0 

1.9 

1.85 

1.8 

1.66 

1.5 

1.4 

1.3 

1.2 

1.1 

1.2 

1.1 

1.0 

1.0 

1.1 


1.1    I 
1.0 

1.0    I 
.95 

.9    I 
.85 
.8    I 
.8    I 
.76  ' 

•7  I 
.7 

.7  ' 

.7  I 

.65  I 

.65  ' 

.6  , 

.6  I 
.6 

.65  i 

.8  I 

1.0  ' 

1.6 

2,5  , 

4.0 

3.5  I 
1.9 
1.7 
1.7  , 

1.6  , 
1.6 


1.4 

1.25 

1.2 

1.1 

1.2 

1.2 

2.6 

2.5 

2.4 

2.0 

2.1 

6.2 

7.8 

4.8 

3.6 

2.75 

2.75 

2.6 

1.85 

1.7 

1.6 

1.6 

1.7 

1.6 

1.5 

1.35 

1.25 

1.1 

1.0 

1.05 

1.0 


1.0 
1.0 

.95 

.9 

.9 

.9 

.9 

.9 

.9 

.85 

.8 

.75 

.75 

.7 

.75 

.8 

.9 

.9 

.9 

.9 

.9 

.9 

.8 

.8 

.75 

.76 

.8 

:8 

.75 

.75 

.7 


I 


0.7 

.9  i 

.85  1 

.8 

.8 

.75 

.7 

.7 

.65 

.66 

.7 


.6 

.6 

.6 

.5 

.5 

.5    , 

.5 

.5 

.5 

.45 


.35 


35 


0.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.5 
.6 
.5 
.5 
.6 
.5 
.5 


0.5 
.5 
1.2 
2.0 
l.(i5 
1.5 
1.1 
1.0 
.9 
.8 
,75 


1.25 

3.5 

2-5 

2.2o 

2.0 

1.9 

2.0 


Note.— Gage  heights  slightly  in  error  throughout  the  year,  but  not  corrected,  owing  to  uncertainty  c»f 
all  estimates  at  this  station. 

Station  rating  table  for  North  (of  James)  River  near  Glasgow,  Va.jfronn  January  1  to 

December  31,1905. 


^\.  I  I>ischarge. 'i   &t^  \  ^i-harge.  \  J^ 


Fret. 

0.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 


Second-feet. 
165     , 
1  205    I 

I  250    j 

j  300    'I 

I  350 

I  ^^    ,1 

j  465 

'  530 

I  GOO 

675 
'  755 

840 
,  925 


Feet. 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


Second-fr.et. 
1,015    ' 
1,105    I 
1,200    I 
1,300    I 
1,400 
1,510 
1,620    I 
1,740    ' 
1,800 
1,990 
2,120 
2,260 
2,410 


I 


,1 


Feet. 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.20 


Discharge. 

Second-feet. 
2,560 
2,720 
2,880 
3,050 
3,220 
3,390 
3,570 
3,750 
3,940    ' 
4,130    ' 
4,330 
4,530 
4,950 


&t.   ■  Hi^charge. 


Feet. 
4.40 
4.60 
4.80 
5l00 
5.20 
6.40 
5.60 
5.80 
6.00 
&50 
7.00 
7.50 
8.00 


Second-feet. 
5,390 
5.850 
6,330    , 
6,830 
7,350     ■ 
7,870 
8.410 
8,950     ' 
9,490 
10,890 
12,340 
13,890 
15,380 


Note.— The  above  table  is  applicable  only  for  op<«n-<'hannel  conditions, 
jneasurements  made  during  1905  and  on  the  direction  of  the  curve  of  1904. 


It  is  baaed  on  three  diticharg^ 
It  is  not  well  defined. 
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Estimated  monthly  discharge  of  North  (of  James)  River  near  Glasgow,  Va.,for  1905. 
[Drainage  area,  831  sqiiaro  mlloa.] 


Month. 


January 

Februar>' 

March 

April 

May 

June 

July.... 

.\ugust 

Septemher 

r>ctober 

November 

December 

The  year. 


Discharge  in  socx)nd-feet. 


Run-off. 


Maximum. 


3,050 

1,455 

7,870 

925 

5,850 

4,530 

14,760 

530 

465 

350 

250 

3,570 


14,760 


Minimum. 

300 
300 
925 
435 
378 
300 
530 


Second-feet 
Mean,    j  per  square 
'       mile. 


185 


350  I 
185  I 
185  I 
250  I 
250 


705 
547 

1,928 
596  ' 

1,049  I 
834 

2,032  \ 
431, 
294  I 
240 
250  I 
949, 


821 


Depth  in 
inches. 


0.848 
.658 

2.32 
.717 

1.26 

1.00 

2.45 
.519 
.354 
.289 
.301 

1.14    I 


0.978 
.685 
2.68 
.800 
1.45 
1.12 
2.82 
.  598 


.336 
1.31 


13.50 


APPOMATTOX  RIVER  AT  MATTOAX,  VA. 

Appomattox  River  rises  in  eastern  Appomattox  Comity,  flows  in  a  general  easterly  direc- 
tion, and  unites  with  the  James  near  Bermuda  Hundred. 

The  gaging  station  was  established  August  27,  1900,  by  E.  W.  Myers.  It  is  located  on 
the  two-span  deck  railroad  bridge  at  Mattoax  station,  27  miles  southeast  of  Richmond)  on 
the  road  to  Danville. 

Tlie  channel  is  straight  for  400  feet  above  and  100  feet  below  the  station.  The  current 
is  moderately  swift.  The  right  bank  is  high  and  not  subject  to  overflow;  the  left  bank  is 
high,  but  overflows  beneath  the  second  span  of  the  bridge  at  high  water.  Tlie  l)ed  of  the 
stream  is  composed  of  rock  and  sand  and  is  clean ;  it  shifts  during  and  after  flood  stages. 
There  is  but  one  channel  at  all  stages,  broken  at  extreme  flood  stages  l)y  the  central  pier  of 
the  bridge.     The  sand  bottom  beneath  the  second  span  is  subject  to  change  in  high  water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  end  of  the  downstream  guard  rail 
at  the  right  bank.     Distances  along  this  rail  are  indicated  by  white  paint. 

The  station  is  equipped  with  a  standard  chain  gage,  which  is  attached  to  the  outside  of 
the  guard  rail  of  the  first  span  from  the  right  bank.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  48.80  feet.  The  gage  is  read  morning  and  noon  each  day  by 
J.  C.  Carter.  A  permanent  bench  mark,  consisting  of  a  United  States  Geological  Survey 
standard  iron  post,  was  established  August  29,  1903.  This  post  is  set  at  the  northeast 
comer  of  the  Mattoax  passenger  station,  with  an  elevation  of  48.68  feet  above  gage 
datum.  Bench  mark  No.  2  is  on  the  outer  upstream  edge  of  the  top  of  the  upper  chord 
of  the  upstream  truss.  111  feet  from  the  initial  point.  Its  elevation  is  46.60  feet  above 
gage  datum.     This  station  was  discontinued  December  31,  1905. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  chaise,  Blacksburg,  Va. 
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Discharge  measurements  of  Appomattox  River  at  Mattoax,  Va.,  in  1906. 

Area  of 


Date. 


Hydrographer. 


I 

March  10 i  A.  H.  Horton 

September 6... I  R.  H. Bolster 


Mean  daily  gage  heigM,  infeetf  of  Appomattox  River  at  Mattoax,  Va.ffor  1905. 
Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

2.64 

1.84 

2.54 

2.16 

2.36 

2.59 

2.62 

2.56 

2.89 

2.42 

2.52 

2.22 

8.96 

2.14 

10.3 

2.66 

10.7 

3.24 

4.72 

2.62 

3.84 

2.89 

3.89 

2.64 

8.84 

4.24 

9.36 

7.46 

5.32 

7.92 

3.84 

6.06 

2.86 

4.26 

3.32 

3.64 

3.16 

3.42 

2.94 

3.19 

2.82 

5.19 

2.64 

8.12 

2.46 

9.74 

2.39 

10.50 

2.39 

12.50 

1.84 

11.30 

1.26 

11.70 

1.79 

11.70 

2.64 

2.09 

2.02 

Mar. 

11.4 
8.24 
8.14 
5.69 
5.74 
5.26 
4.39 
4.02 
3.92 
6.62 
7.74 
6.39 
4.89 
4.54 
3.94 
3.54 
3.22 
3.16 
3.02 
2.96 
3.32 
4.69 
4.76 
3.62 
3.34 
3.24 
4.04 
4.92 
3.84 
3.26 
2.99 


Apr. 

May. 

June. 

2.8i 

2.25 

4.72 

2.65 

2.01 

5.08 

2.48 

1.93 

3.28 

2.43 

2.03 

2.38 

2.88 

2.21 

1.98 

6.48 

2.15 

1.78 

9.08 

2.63 

1.7 

6.45 

2.78 

1.7 

4.25 

2.68 

1.82 

3.55 

2.28 

1.7 

3.31 

1.93 

1.42 

3.83 

10.71 

1.35 

6.73 

10.98 

1.28 

6.53 

7.03 

1.28 

5.55 

4.18 

1.2 

5.73 

6.03 

1.08 

4.73 

7.91 

1.08 

3.88 

7.31 

1.12 

3.35 

4.55 

1.5 

3.15 

3.43 

1.38 

2.91 

2.78 

1.42 

2.81 

2.43 

3.75 

2.58 

2.28 

1.8 

2.45 

2.08 

1.62 

2.36 

1.93 

2.58 

2.33 

1.81 

2.1 

2.43 

2.05 

1.58 

2.68 

3.18 

1.28 

2.55 

2.88 

1.08 

2.35 

2.21 
2.95 

.98 

July. 

0.92 
.92 
1.4 
1.45 
1.82 
8.0 
4.65 
3.72 
2.92 
2.58 
2.25 
1.68 
1.72 
4.42 
4.15 
2.7 
2.25 
1.45 
1.32 
1.2 
1.42 
2.2 
2.4 
3.1 
1.9 
1.42 
1.25 
1.15 
1.02 
1.02 
1.05 


Aug, 

0.98 

.78 

.7 

.7 

.68 

4.25 

3.18 

1.35 

2.82 

1.98 

4.5 

5.2 

3.65 

4.88 


Sept. 


I  : 


5.5 

3.62 

3.38 

2.06 

1.6 

1.48 

1.4 

1.3 

1.18 

1.12 

3.4 

5.18 

2.9 

1.8 

1.3 

1.25 


1.06 
3.78 
11.92 
12.22 
4.72 
2.62 
2.08 
1.78 
1.58 
1.32 
1.28 
1.32 
1.38 
1.28 
1.2 
1.1 
1.28 
2.15  j 
2.68  I 
2.05  ' 
1.58  I 
1.55  , 
1.35  I 
1.25 
1.1 
1.32 
1.06 
1.02 
1.05 
.98 


Oct. 


Nov.  j  Dec. 


0.98 
.88 
.98 
1.05 
1.3 
1.3 
1  05 
.88 
.85 
.98 
1.05 
1.68 
2.55 
2.32 
1.28 
1.15 
1.15 
1.15 
1.15 
1.12 
1.22 
1.18 
1.15 
1.1 
1.18 
1.35 
1.68 
2.58 
2.38 
2.58 
1.45 


1.35 
1.3 
1.3    I 
1.3 
U25  I 
1.28  I 
1.35  i 
1.42  ' 
1.3 
1.28 
1.28 
1.18 
1.22 
1.22  I 
1.28 
1.25 

1.3  I 
1.32  ' 
1.18  j 
1.25 
1.38  I 
1.5    , 

1.4  I 
1.28 
1.32  I 
1.32  ; 
1.35  I 
1.32  I 
1.28  I 
1.32  I 


1.42 

1.28 

2.12 

4.8 

4.75 

3.2 

1.^ 

l.«2 

2.1 

6.S5 

7.9S 

5.1 

3.1 

2.  as 

2. 38 

2.r2 

3. 18 

4.7J> 

5.7 

8.5 

14.5 

13.35 

13.5 

14.7 

14.75 

7.3 

3.«>i 

3.4 

<>.S5 

8  3 

8.38 
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Station  roHjig  iabU  for  Afjxmattox  River  at  McUtoax,  V a.,  from  January  1  to  December  31, 

1906. 


hoSS^t. 

Discharge. 

Oage 
height. 

Discharge. 

Oage 
height. 

Diacharge. 

" "   1 

Secondrfeei. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

..    _l 
Second-feet. 

Feet. 

Feet. 

Second-feet. 

0.00 

102 

2.00 

303 

3.90 

707    1 

7.60 

2,081 

0.10 

109 

2.10 

318 

4.00 

735    1 

7.80 

2,170 

0.20 

116 

2.20 

334 

4.20 

793    ! 

8.00 

2,260 

0.30 

124 

2.30 

350 

4.40 

853    1 

8.20 

2,352 

0.40 

132 

2.40 

367    1 

4.00 

915 

8.40 

2,445 

0.50 

140 

2.50 

385 

4.80 

979    ' 

8.60 

2,538 

0.60 

148 

2.60 

404 

5.00 

1,046    1 

8.80 

2,634 

0.70 

156 

2.70 

423 

5.20 

1,115 

9.00 

2,730 

0.80 

165 

2.80 

443 

5.40 

1,187 

9.50 

2,977 

0.90 

174 

2.90 

464 

5.60 

1,261    1 

10.00 

3,230 

1.00 

183 

3.0O 

485    ' 

5.80 

1,337 

10.50 

3,490 

I.IO 

102 

3.10 

507 

6.00 

1,415    1 

11.00 

3,750 

1.20 

202 

3.20 

529    1 

6.20 

1,403 

11.60 

4,010 

1.30 

212 

3.30 

552    1 

6.40 

1,573 

12.00 

4,270 

1.40 

223 

3.40 

576 

6.60 

1,654 

12.50 

4,530 

1.50 

235 

3.50 

601     1 

6.80 

1,736 

13.00 

4,790 

1.60 

247 

3.60 

626    1 

7.00 

1,820 

13.^ 

5,050 

1.70 

260 

3.70 

652    I 

7.20 

1,006    1 

14.00 

5,310 

1.80 

274 

3.80 

679 

7.40 

1,993 

14.50 

5,575 

1.00 

288 

■ 

1 

, 

1 

Note.— The  above  table  ia  applicable  only  for  open-channel  conditions.  It  la  based  on  discharge 
measarements  made  during  1900-1905.  Estimates  obtained  from  this  table  can  be  considered  oiuy 
approximate  owing  to  the  continual  scour  and  fill  at  this  section. 

Estimated  monthly  discharge  of  Appomattox  River  at  Mattoax,  Va.^for  1906, 
.   [Drainage  area,  745  square  miles.] 


Discharge  in  second-feet. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


I 


Run-off. 


Maximum, 


4,530 
3,958 
2,760 
3,740 
1,073 
2,260 
2,206 
4,384 
400 
235 
5,710 


6,710 


Minimum. 


280 
477 
355 
275 
181 
176 
154 
181 
170 
200 
210 


Mean. 


I  Second-feet 
*  per  square 
I       mile. 


892 

1,443 

1,074 

776 

807 

321 

407 

511 

549 

229 

213 

1,710 


I 


154 


744 


1.20 
1.94 
1.44 
1.04 
1.08 
.431 
.546 
.686 
.737 
.307 
.286 
2.30 


Depth  in 
inches. 


1.38 
2.02 
1.66 
1.16 
1.24 
.481 
.630 
.791 
.822 
.354 
.319 
2.65 


13.51 
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ROANOKE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Dan  River  joins  the  Roanoke  at  Clarksville,  Mecklenbui^  County,  Va.,  185  miles  aboTe  its 
mouth,  and  is  its  largest  tributary.  The  Roanoke  drains  a  total  area  of  9,200  square 
miles,  and  empties  into  Albemarle  Sound  a  short  distance  below  Plymouth,  N.  C.  It  is 
navigable  at  all  stages  for  120  miles,  to  Weldon,  N.  C,  where  it  crosses  the  fall  line.  The 
Dan  and  the  Roanoke  above  their  junction  drain,  respectively,  3,798  and  3,546  squan* 
miles.  The  Roanoke  is  the  more  northerly  of  the  two,  and  its  drainage  basin  lies  entirely 
in  Virginia.  It  ris(\s  among  the  eastern  foothills  of  the  Blue  Ridge,  southwest  of  Roanoke 
and  Salem,  and  flows  at  first  northeast,  then  southeast  to  its  junction  with  the  Dan.  The 
Dan  rises  in  Surry  County,  N.  C,  and  Patrick  County,  Va.,  and  flows  at  first  southeast, 
then  northeast  to  its  junction  with  the  Roanoke.  A  lai^e  part  of  the  drainage  are^  of  the 
Dan  lies  in  North  Carolina. 

During  1905  a  survey  of  Roanoke  River  was  made  in  order  to  determine  a  plan  and  profile 
and  other  information  which  would  be  of  use  in  hydraulic  developments.  For  description, 
plan,  and  profile  of  this  survey  see  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia. 

The  rainfall  on  the  basin  of  the  Roanoke  above  the  fall  line  is  about  48  inches  per  annum, 
and  is  evenly  distributed  throughout  the  year.  The  average  amount  probably  increases 
slightly  as  the  stream  is  ascended,  though  the  records  of  rainfall  over  the  basin  are  Uto 
incomplete  to  decide  this  matter.  The  slopes  in  the  headwaters  and  in  the  upper  tribu- 
taries are  steep,  freshets  on  the  river  are  violent,  and  the  fluctuations  of  height  occur  wth 
great  rapidity.  Rises  of  50  feet  and  over  have  been  noted  at  Weldon,  and  freshets  in 
which  the  rate  of  rise  is  10  feet  a  day  or  more  are  frequent. 

The  Unit4?d  States  Weather  Bureau  maintains  gages  at  Clarksville,  Va.,  at  the  junction  of 
the  Dan  and  Roanoke ;  on  Dan  River  at  Danville,  Va.,  and  on  Roanoke  River  at  Weldon,  N .  C. 

Gaging  stations  were  maintained  during  1905  by  the  United  States  Geological  Sun'ey 
at  the  following  points  in  this  drainage  basin: 

Roanoke  River  at  Roanoke  and  Randolph,  Va. 
Dan  River  at  Madison,  N.  C,  and  South  Boston,  Va. 
Mayo  River  at  Madison,  N.  C. 
Banister  River  near  Houston,  Va. 

ROANOKE   RIVER  AT   ROANOKE,  VA. 

This  station  was  established  July  10,  1896,  by  D.  C.  Humphreys.  Tlie  gage  Is  located 
at  the  Walnut  Street  Bridge,  Roanoke,  but  the  measuring  section  is  at  the  JeflfenKMi  Street 
Bridge. 

The  channel  is  straight  for  5(X)  feet  above  the  station  and  is  sharply  cu^^^ed  directly  below. 
It  has  a  width  of  124  feet  between  abutments.  The  current  is  sluggish  at  low  stages.  The 
banks  can  overflow  only  at  extreme  flood  stages.  The  bed  of  the  stream  is  composed  of 
hard  clay,  overlain  by  a  vshifting  stratum  of  mud. 

Discharge  measurements  were  made  from  the  Walnut  Street  Bridge,  at  wiiicb  the  gage 
is  located,  up  to  July  21,  1903.  Since  that  time  they  have  been  made  from  the  Jeflersim 
Street  Bridge,  at  which  the  section  is  more  suitable.  Crystal  Spring  overflows  into  the 
river  between  the  gage  and  the  measuring  section.  The  initial  point  for  soundings  is  the 
left  end  of  the  downstream  hand  rail  of  the  bridge. 

The  original  gage,  of  the  wire  type,  was  replaced  November  28,  1903,  by  a  standard 
chain  gage.  The  datum  is  the  same  as  that  of  the  old  gage.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  27.50  feet.  The  gage  is  read  once  daily  by  Richard 
P.  Royer.  Bench  mark  No.  1  is  the  upper  edge  of  the  second  floor  beam  from  the  left 
abutment,  downstream  side.  Its  elevation  is  21.99  feet  above  gage  datum.  Bench  mark 
No.  2  is  a  standard  copper  bolt  set  in  the  face  of  the  lower  wing  wall  of  the  left  abutment 
about  4  feet  aljove  the  ground.     Its  elevation  is  19.71  feet  above  gage  datum. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  tuad 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thom&s  L.  Watson^ 
geologist  in  charge,  Blacksburg,  Va. 
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Date. 


Discharge  measurements  of  Roanoke  Riv£r  at  Roanoke,  Fa.,  in  1905. 

Gage 
leight. 


Hydn^^rapher. 


March  18 -   A.H.Horton. 

September  12 . . i  R. II.  Bolster. 


Width. 


Feet. 
112 
116 


Area  of 
section. 


Sq.  feet. 
284 
323 


Mean    i 
velocity.  | 

Feet  per 
second.  \ 

1.39 

.84  I 


heigl 

Feet. 
1.44 
1.22 


Dis- 
charge. 


Sec-feet. 
395 
274 


Mean  daily  gage  height ,  in  feet,  of  Roanoke  River  at  Roanoke,  Va.,for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9*. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29.. 
30.. 
31.. 


Jan. 

0.8 
.8 
.9 
.9 
.9 

1.0 

1.15 

1.1 
.95 

1.0 
.95 

1.1 

2.1 

1.75 

1.45 

1.1 

1.15 

1.16 

1.15 

1.05 

1.0 
.95 
.95 
.9 
.6 

1.1 
.8 
.8 
.9 
.8 
.7 


Feb.     Mar.     Apr.     May. 


I 


0.8 
.7 
.65 
.8 
.8 
.75 
.8 
.8 
.7 
.8 
.85 
.8 
.8 
.85 
.8 
.9 
.85 
.85 

1.0 
.95 

1.3 

1.7 

1.4 

1.5 

2.0 

2.2 

2.2 

1.85 


1.85 

2.5 

2.3 

2.0 

2.1 

1.85 

1.85 

1.95 

2.7 

3.6 

2.75 

2.2 

2.0 

1.8 

1.6 

1.6 

1.5 

1.45 

1.4 

1.1 

1.3 

1.5 

1.3 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.2 

1.25 


1.25 

1.0 

1.15 

.95 

1.1 

.9 

1.1 

.95 

1.1 

.95 

1.6 

1.0 

1.65 

1.3 

1.55 

1.15 

1.45 

1.1 

1.4 

1.1 

1.35 

1.15 

1.4 

4.72 

1.45 

4.0 

1.45 

3.8 

1.5 

2.65 

1.5 

3.7 

1.45 

3.3 

1.45 

2.5 

1.3 

2.0 

1.3 

1.9 

1.26 

1.65 

1.26 

1.55 

1.25 

1.46 

1.15 

1.4 

1.15 

1.4 

1.1 

1.35 

1.1 

1.8 

1.1 

1.75 

1.05 

1.6 

1.0 

1.6 

1.45 

June.    July.  ,  Aug.  '  Sept.  I  Oct. 


I 


1.4 
1.3 
1.3 
1.26 
1.15 
1.1 
1.05 
1.0 
.9 
.85 
.85 
.8 
.8 
1.3 
1.26 
1.2 
1.25 
1.25 
1.26 
1.4 
2.75 
1.3 
1.36 
1.6 
1.95 
1.5 
1.35 
1.2 
1.1 
1.0 


1.86 

1.4 

2.5 

1.7 

3.06 

1.45 

2.46 

1.35 

2.1 

2.0 

1.4 

1.4 

1.7 

1.3 

2.1 

1.35 

0.9 

1.0 

1.7 

1.81 

2.5 

Z.Ol 

2.4i 

2.1 

1.4 

1.7 

2.1 

7.9 

7.4 

3.2 

3.1 

2.6 

1.6 

1.36 

1.5 

1.75 

1.85 

1.85 

1.8 

1.6 

1.75 

1.55 


1.95 

1.6 

1.6 

1.4 

1.7 

1.4J 

\.3i 

2.0 

1.4 

1.3 

1.3J 

1.4 

1.36 

1.65 

1.7 

1.5 

1.4 

1.3 

1.26 

1.2 

1.15 

1.1 

1.05 

1.35 

1.2 

1.9 

1.4 

1.3 

1.2 

1.15 

1.1 


1.03 

6.28 

2.92 

2.15 

1.78 

1.63 

1.5 

1.3 

1.23 

1.3 

1.28 

1.26 

1.23 

1.17 

1.1 

1.1 

1.17 

1.13 

1.1 

1.03 

1.0 

.96  i 

.97  1 

.96 

.92 

.9 

.9 

.9 

.9 

.9 


0.9 
.9 
.9 
.92 
.9 
.9 
.82 
.82 
.85 
.85 
1.12  I 
1.23 
.92 
.86  I 
.83  I 
.9 

.85, 
.86  I 
.87  I 
.88  I 
.86' 
.8 
.8 


1.1 

1.12 

1.02 

.9 

.9 

.9 


Nov.  I  Dec. 


0.9 
.9 
.85 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.77 
.72 
.78 
.88 
.82 
.8 
.8 
.8 
.8 
.9 
.82 
.8 
.8 


I 


0.8 

.8 

1.47 
1.55 
1.3 
1.2 
1.18 
1.15 
1.25 
1.2 
1.0 

.9 

.9 

.9 
1.0 
1.0 

.96 
1.0 
1.2 
4.3 
2.3 
1.0 
1.9 
1.8 
1.7 
1.6 
1.66 
1.6 
1.66 
1.4 
1.4 


Station  rating  iahU  for  Roanoke  River  at  Roanoke,  Va.,  from  January  1  to  December  31, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Dl8charge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second^feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.60 

74 

1.30 

310 

1.90 

666 

2.60 

1,140 

.70 

96 

1.40 

360 

2.00 

726 

2.60 

1,240 

.80 

122 

1.60 

415 

2.10 

800 

2.70 

1,340 

.90 

152 

1.60 

470 

2.20 

880 

2.80 

1,440 

1.00 

186 

1;70 

530 

2.30 

960 

2.90 

1,550 

1.10 

224 

1.80 

690 

2.40 

1,050 

3.00 

1,660 

1.20 

264 

1 

1 

Note.— The  above  table  is  based  on  discharge'  measurements  made  during  1896-1906.    Above  gage 
helfi^t  3  feet  this  Uble  is  the  same  as  that  for  1903  and  1904. 
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Estimated  monthly  discharge  of  Roanoke  Rii^er  at  Roanoke,  Va.,for  1905. 
[Drainage  area,  3S8  square  miles.] 

Discharge  in  second-feet. 


I 


Run-oll. 


Month. 


January , 

February 

March 

April 

May 

June 

July  o , 

August 

September 

October 

November 

December 

The  year 


Maximum. 

Mmimiim. 

Mean. 

Second -feet 

per  .square 

mile. 

Depth  in 
inches. 

800 

74- 

213 

0.549 

O.twJ.) 

880 

85 

259 

.668 

•  .(i9ti 

2.390 

224 

C20 

l.GO 

1.84 

500 

180 

316 

.814 

.908 

3.877 

152 

802 

2.07 

2.3Si 

1,390 

122 

317 

.817 

.912 

8.170 

152 

1,190 

3.07 

3.54 

725 

205 

374 

.964 

1.11 

4,633 

152 

469 

1.21 

1.35 

278 

122 

157 

.405 

.4ti7 

152 

101 

126 

.325 

.3ti3 

3,310 

122 

425 

1.10 

1.27 

8.170 

74 

439 

1.13 

15. 4S 

o  Discharge  interpolated  July  27  to  30,  inclusive. 

ROAXOKEa  RIVER  AT  RANDOLPH,  VA. 

This  station  was  originally  established  August  27,  1900,  by  E.  W.  Myers.  It  is  located 
on  the  railroad  bridge  about  five-eighths  of  a  mile  southwest  of  the  Southern  Railway 
station  at  Randolph. 

The  channel  is  straight  for  a  considerable  distance  above  and  below  the  station  and  has 
a  width  at  ordinary  stages  of  about  400  feet,  broken  by  one  bridge  pier.  The  bed  is  com- 
posed mainly  of  firm  material  and  is  quite  pennanent.  The  current  is  moderately  rapid 
and  has  a  well-distributed  velocity.  During  flood  stages  the  river  flows  under  the  foiu 
spans  of  the  bridge  and  also  through  two  flood  cliannels  through  the  railroad  embank- 
ment between  the  bridge  and  Randolph  station. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
bridge  makes  an  angle  of  about  73^  with  the  direction  of  the  current.  The  initial  point 
for  soundings  is  the  end  of  the  guard  rail,  left  abutment. 

During  the  summer  of  1902  the  bridge  to  which  the  gage  was  attached  was  replaced  by 
a  new  one,  a  temporary  gage,  set  by  the  observer,  being  used  during  the  construction  work: 
datum  of  temporary  gage  not  known.  On  October  13,  1902,  a  new  wire  gage  was  installed. 
The  gage  heights  before  and  after  this  date  indicate  that  the  datum  was  raised  approxi- 
mately 2.00  feet.  The  present  gage,  which  was  installed  May  20,  1903,  is  a  standard  chain 
gage  and  occupies  practically  the  same  position  as  the  wire  gage  which  it  replaced.  It  is 
attached  to  the  upstream  guard  rail  in  the  middle  of  the  second  span  from  the  left  bank. 
The  datum  is  the  same  as  that  of  the  gage  which  it  replaced.  Tlie  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  43.13  feet.  The  gage  is  read  once  daily  by 
J.  E.  Figg,  the  station  agent.  Bench  mark  No.  1  is  the  top  of  the  floor  beam  nearest  the 
zero  of  the  gage  scale,  at  a  point  0.2  foot  downstream  from  the  adjacent  tie.  Its  elevation 
is  41.97  feet  above  gage  datimi.  Bench  mark  No.  2  is  a  copper  bolt  set  in  the  capstone 
on  the  downstream  side  of  the  left  abutment,  about  3  feet  from  the  end  of  the  ties.  Its 
elevation  is  36.99  feet  above  gage  datum. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  been  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  charge,  Blacksburg,  Va. 


a  Called  Staunton  River  in  previous  reports. 
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Date. 


March  11... 
July  23..  .. 
September  < 


Discharge  measurements  of  Roanoke  River  at  Randolph^  Va.y  in  1905. 
Ilydrographer.  Width. 


I  Feet. 

A.  H.  Horton 277 

Grover  and  Horton '  2G2 

R.  H.  Bolster 254 


Area  of 
8«>ctfon. 

Moan     . 

velocity.  ■ 

1 

Gace 
height. 

,      Dis- 
1  charge. 

Sq.  feet. 

Feet  per 
second.   1 

Feet. 

Sec-feet. 

2.580 

3.19 

11.18 

8.233 

1,601 

3.01  ' 

7.58 

4.820 

1.070 

2.36 

5.43 

2,520 

Mean  daily  gage  height,  in  feet,  of  Roanoke  Rii'er  at  Randolph,  Va.,for  1905. 


Day.            Jan. 

1 

3. 7 

2 

3.7 

3 

3.8 

4 

4.3 

1      4.1  ' 

6 

3.8, 

10.0 

8 

'    12.9  , 

9  .   ... 

8.0 

10 

5.5 

11 

5.0 

12 

'      5.1  1 

13 

10.1 

14 

9.7  1 

15 

7.0 

1»)     ... 

i      5.6' 

17 

4.7  1 

IS 

5,0 

19 

i      4.9 

20  ...   - 

4.8 

21 

4.5! 

22 

4.3 

23  . 

1       4.1' 

24 

3.8! 

25 

;     3.5 

26 

3.2' 

27  .   .  . 

..       .   .1      3.3  , 

28...     . 

1 
3.2  ' 

29 

1      3.4 

30 

3.4' 

31 

3.4  1 

! 

Feb. 

Mar. 

Apr. 

May. 

J'jne. 

July. 

1 

,  Aug. 

! 

Sept. 

Oct. 

Nov. 

Dec. 

9.8 

4.3 

4.2 

6.7 

7.1 

1 
,   5.2 

fi.2 

3.3 

3.45 

3.95 

9.2 

4.1 

4.1 

6.5 

1    7.9 

4.9 

6.5 

3.45 

3.35 

4.15 

8.6 

4.2 

4.3 

6.0 

8.4 

4.7 

19.93 

3.45 

3.4 

4.25 

7.2 

4.4 

4.4 

4.4 

8.9 

4.5 

15.03 

3.4 

3.45 

4.35 

7.4 

5.2 

4.2 

4.5 

9.5 

4.4 

9.8    1 

3.  a") 

3.45 

4.5 

7.6 

8.2 

4.1 

4.3 

12.4 

5.03 

7.47 

3.45 

3.6 

4.75 

7.8 

7.6 

4.0 

4.2 

14.8 

5.73 

5.63 

3.35 

3.45 

4.8 

7.9 

6.9 

4.2 

4.4 

1  12.3 

6.33 

5.4    1 

3.5 

3.35 

6.75 

7.7 

6.2 

4.3 

4.2 

9.4 

6.67 

5.43 

3.65 

3.45 

7.0 

8.0 

5.6 

4.5 

3.9 

7.0 

7.57 

4.9 

3.7 

3.55 

4.65 

11.07 

4.8 

7.8 

3.6 

1     8.2 

7.73 

4.47 

3.75 

3.55 

4.75 



11.6 

4.9 

10.6 

3.6 

10.01 

8.57 

4.17  ; 

4. 15 

3.6 

4.9 

11.4 

5.4 

11.8 

3.5 

,  15.45 

8.4 

4.27 

5.6 

3.45 

4.75 

10.9 

6.2 

12.0 

3.6 

21.6 

8.1 

4.27  1 

6.a5 

3.6 

4.75 

9.8 

6.4 

10.8 

3.5 

.  12.78 

7.73 

4.23 

5.5.5 

3.45 

4.65 

8.4 

5.9 

9.7 

3.7 

8.41 

7.37 

4.23  1 

4.9 

3.45 

4.85 

6.9 

5.8 

8.85 

3.6 

8.81 

6.43 

4.2 

3.7 

3.  .55 

5.15 

6.2 

5.4 

6.85 

3.7 

,    7.95 

6.07 

4.27  ' 

3.65 

3.65  1 

5.2 

6.1 

5.1 

7.0 

3.6 

,     6.78 

5.77 

4.03  , 

3.5 

3.55 

5.4 

5.7 

4.9 

6.0 

3.5 

!    5.88 

5.7 

3.87 

3.5 

3.55 

5.65 



5.8 

4.7 

5.9 

.3.7 

.,.48 

5.5 

3.77 

3.65 

3.45 

5.55 

10.5 

5.6 

4.4 

5.8 

3.0 

5.21 

5.2 

3.87 

3.65 

3.55  1 

5.46 

11.9 

5.4 

4.2 

5.6 

3.5 

1     8.48 

4.37 

3.7    ' 

3.65 

3.  .55 

5.65 

12.1 

5.2 

4.0 

5.5 

12.0 

10.05 

4.17 

3.5    1 

3.45 

3.65 

13.35 

11.4 

5.1 

3.9 

5.7 

11.8 

'     6.91 

4.1 

3.17  1 

3.6    1 

3.55  1 

21.85 

11.0 

5.3 

4.3 

5.8 

9.6 

,     6.51 

4.3 

3.17  1 

3.9    , 

3.65  , 

16.8 

10.8 

5.4 

4.2 

6.0 

8.8 

1     5.85 

4.23 

3.33  1 

3.75  1 

3.65 

12.05 

10.2 

5.2 

4.1 

8.3 

8.3 

,    5.28 

4.33 

3.3    ' 

3.65  1 

3.75  1 

10.0 

4.9 

4.2 

7.8 

7.6 

5.08 

4.43 

3.33  1 

3.5.5 

3.85 

8.3 

4.6 

4.3  1 

7.6 

6.6 

5.28 

4.47 

3.4; 

3.65 

3.75  1 

8.1 

4.4 

6.9 

5.'i8 

4  73 

3.6 

1 

8.15 

Note.— River  frozen  over  January  28  to  February  21. 
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Station  rating  table  for  Roanoke  River  at  Randolph,  V a.,  from  January  1  to  December  31, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

Feet. 

Second- feet. 

3.00 

920 

4.50 

2,030 

'       5.90 

3,205    ! 

7.60 

4.780 

3.10 

985 

4.60 

2,110 

6.00 

3,290 

7.80 

4.980 

3.20 

1,030 

4.70 

2.190 

6.10 

3.380 

8.00 

5.180 

3.90 

!          1,120 

4.80 

2,270 

6.20 

3,470 

8.50 

5.680 

3.40 

1,190 

4.90 

2,355 

6.30 

3,560    ; 

9.00 

6.190 

3.50 

1,260 

5.00 

2,440 

6.40 

3,660 

9.50 

6,715 

3.60 

1,330 

5.10 

2,525 

6.50 

3,740    1 

10.00 

7,250 

3.70 

1,405 

5.20 

2,610 

6.60 

3,830    ' 

10.50 

1          7.800 

3.80 

1,480 

5.30 

2,605 

6.70 

3,920 

11.00 

'          8,350 

3.90 

1          1,555 

5.40 

2,780 

6.80 

4,010 

11.50 

8,900 

4.00 

1          1,630 

5.50 

2,865 

6.90 

4,105 

12.00 

I          9,470 

4.10 

1,710 

5.60 

2,950 

7.00 

4,200    1 

12.50 

1        10.050 

4.20 

'          1,790 

5.70 

3,035 

7.20 

4,390 

13.00 

'        10,650 

4.30 

1          1,870 

5.80 

3,120 

7.40 

4,580 

13.50 

11,250 

4.40 

1,950 

1 

1 

Note.— The  above  table  is  ai 
measurements  made  during  1902-1905. 


e  only  for  open-channel  conditions.    It  is  based  on  discharp? 
Itisfair ^---^--^ ^  .-^^ .... 


!airly  well  defined  between  gage  heights  2.6  feet  and  14  feet 

Estimated  monthly  discharge  of  Roanoke  River  at  Randolph,  Va.,for  1906, 
[Drainage  area,  3,076  square  miles.] 


Month. 


January 

February  (22-28) 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Run-off. 


Maximum. 

Minimum. 

Mean. 

Second-feet 

Depth  in 
inches. 

10,530 

1,050 

2,773 

0.901 

1.04 

9,585 

7,470 

8,497 

2.76 

.718 

9,010 

1,950 

4,601 

1.50 

1.73 

5,380 

1,555 

2,676 

.837 

.934 

9,470 

1,630 

3,974 

1.29 

1.49 

9,470 

1,260 

2,891 

.940 

LOS 

28,960 

.  2,508 

6,485 

2.11 

2.43 

5,750 

1,710 

3,083 

1.00 

1.1§ 

23,940 

1,030 

3,213 

1.04 

1.16 

.3,335 

1,120 

1,528 

.497 

.573 

1,518 

1,156 

1,292 

.420 

.4ti9 

29,740 

1,592 

4,733 

1.54 

1.78 

Note.— River  irozen  over  January  28  to  February  21.    No  correction  made  in  January  estimates. 
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DAN  RIVER  AT  MADISON,  N.  C. 

This  station  was  established  May  14, 1903,  by  £.  W.  Myers.  It  is  located  at  the  Southern 
Railway  bridge  about  one-fourth  mile  from  Madison  and  one-half  mile  above  the  mouth  of 
Mayo  River. 

Above  the  station  the  channel  is  straight  for  about  600  feet  and  the  velocity  of  the  current 
is  good.  About  300  feet  below  the  station  the  channel  makes  an  abrupt  turn.  The  right 
bank  is  low  and  overflows.  There  is  a  long  trestle  approach  to  the  bridge  on  this  side,  and 
all  water  passes  beneath  the  bridge  and  approaches.  The  left  bank  is  low  and  overflows. 
A  small  stream  enters  from  this  side.  The  bed  of  the  Dan  is  sandy,  but  is  probably  peiv 
manent.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements^are  made  from  the  upstream  side  of  the  covered  wooden  two- 
span  railway  bridge  and  its  wooden  approaches.  The  initial  point  for  soundings  is  the  end 
of  the  guard  rail  of  the  trestle  over  the  left  bank. 

The  standard  chain  gage  is  located  on  the  upstream  side  of  the  bridge,  in  the  sixth  panel 
of  the  first  span  from  the  left  end.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  35.24  feet.  The  gage  is  read  once  each  day  by  J.  W.  Ore.  Bench  mark 
No.  1  is  the  edge  of  the  top  of  a  large  wire  nail  driven  flush  into  the  top  comer  of  the  wooden 
floor  beam  beneath  the  gage  box  on  the  upstream  side  of  the  bridge.  The  point  is  indicated 
by  the  letters  "B.  M."  in  white  paint.  Its  elevation  is  34.10  feet  above  gage  zero.  Bench 
mark  No.  2  is  a  standard  iron  bench-mark  post  set  in  cleared  level  ground  on  the  left  (south) 
side  of  the  railway  track.  It  is  77  feet  west  of  the  initial  point  for  soundings  and  9  feet 
south  of  the  south  rail  of  the  track.     Its  elevation  is  35.25  feet  above  gage  zero. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Papery- 
Description:  WS  98,  pp.  16-17;  126,  pp.  lOO-lOl. 

Discharge:  WS  98,  p.  17;  126,  p.  101. 

Discharge,  monthly:  WS  126,  pp.  10^-103. 

Gage  heights:  WS  98,  pp.  17-18;  126,  pp.  101-1Q2. 

Rating  table:  WS  126,  p.  102. 

Discharge  measuremerUs  of  Dan  River  at  MadisoUj  N.  C,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  21 

April  21 

B.S.  Drane 

Feet. 
140 
140 

Sq.  feet. 
257 
257 

Feet  per 
second. 

2.35 

2.30 

2.30 

1.67 

Feet. 
1.67 
1.67 
2.17 
1.32 

Sec-feet. 
603 

do 

500 

August  21 

do 

146  1           336 

773 

September  18... 

do 

,« 

258 

431 
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Mean  daily  gage  height,  in  feet,  of  Dan  River  at  Madison,  N.  C.,for  1906, 
Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16.. 
17.. 
18.. 
19.. 
20. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan.  1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.05 

2.0 

2.5 

1.3 

1.3 

2.5 

1.0 

1.6 

1.6 

0.9 

0.95 

0.7 

1.0 

1.2 

2.45 

1.1 

1.25 

2.16 

1.2 

1.26 

1.4 

.85 

.96 

.8 

1.0    1 

.7 

2.3 

1.1 

1.25 

1.9 

1.7 

2.0 

3.1 

.9 

.05 

2.0 

1.0 

.8 

2.1 

1.1 

1.2 

1.5 

1.4 

3.1 

2.76 

.95 

1.3 

.6 

.7 

2.0 

1.8 

2.9 

1.4 

4.5 

3.0 

2.3 

.96 

1.2 

.75 

.9    , 

1.9 

6.8 

8.0 

1.4 

5.0 

1.9 

1.5 

.9 

1.15 

7.8    , 

1.4 

1.8 

3.6 

5.6 

1.3 

3.0 

1.65 

1.6 

.8 

.9 

1.1 

2.8    1 

1.25 

1.0 

2.3 

4.8 

1.2 

1.6 

4.8 

1.6 

.75 

1.0 

1.5    1 

1.0 

1.5 

2.0 

2.75 

1.16 

1.65 

2.6 

1.4 

.76 

.85 

1.5 

1.6    i 

1.45 

2.1 

1.65 

2.2 

1.1 

3.0 

4.8 

1.35 

.8 

.85 

6.0 

1.4    1 

1.65! 

3.9 

1.4 

2.5 

1.1 

2.9 

6.1 

1.4 

1.16 

.86 

2.0 

3.15 

3.65 

3.3 

2.25 

3.8 

1.1 

2.8 

2.6 

1.3 

3.4 

.85 

1.8 

5.2    , 

4.6 

2.7 

3.7 

6.1 

1.2 

7.5 

4.2 

1.2 

1.6 

.8 

1.7 

2.95 

3.6 

2.3 

3.4 

4.1 

1.1 

3.8 

2.4 

1.15 

1.25 

.8 

1.5 

1.5 

2.2 

1.9 

3.2 

2.75 

1.06 

3.0 

2.6 

1.1 

1.15 

.8 

1.75 

1.3    ' 

1.7 

1.7 

2.8 

6.9 

1.0 

2.5 

3.2 

1.0 

1.0 

.75 

2.0 

1.2 

1.6 

1.6 

2.6 

4.0 

1.1 

2.06 

3.9 

1.2 

1.0 

.75 

2.1 

1.3     1 

1.4 

1.6 

2.2 

2.9 

1.6 

1.8 

2.8 

1.16 

1.05 

.75 

2.0 

1.3 

1.4 

1.5 

2.0 

2.1 

1.3 

2.46 

2.35 

1.15 

1.0 

.75 

1.8 

1.3 

8.6 

1.45 

1.9 

2.0 

1.6 

1.8 

2.0 

1.15 

.95 

.75 

1.6 

1.25' 

8.1     1 

1.4 

1.8 

1.75 

1.35 

1.65 

2.0 

1.1 

.95 

.7 

15.1 

1.15  1 

6.6    ' 

1.5 

1.7 

1.7 

1.26 

2.7 

1.9 

1.1 

.9 

.8 

5.4 

1.0 

5.4    I 

1.45 

1.6 

1.56 

1.0 

2.25 

1.8 

1.06 

.95 

.75 

3.4 

.95 

4.2    ' 

1.3 

1.5 

1.6 

1.9 

1.9 

6.55 

1.0 

.96 

.75 

3.5 

.85 

3.8 

1.6 

1.45 

1.2 

1.75 

2.85 

6.9 

.95 

1.0 

.8 

3.1 

1.0     1 

3.6 

1.4 

1.4 

1.05 

1.4 

1.6 

6.6 

.96 

1.1 

.8 

2.5 

1.85 

3.6 

2.3 

2.85 

5.5 

1.15 

1.4 

3.2 

.9 

1.05 

.75 

2.1 

1.3    1 

2.9 

1.4 

2.0 

3.7 

1.05 

2.0 

2.0 

.86 

1.0 

.75  ' 

2.0 

1.4 

1.4 

1.85 

5.8 

.95 

5.4 

1.8 

.8 

1.0 

.7 

6.7 

1.6    ' 

1.4 

1.6 

5.2 

1.0 

3.5 

1.66 

.85 

1.0 

.7 

3.4 

1.8    ' 

1.4 

3.0 

2.16 

1.66 

1.0 

2.6 

Station  rating  table  for  Dan  River  at  Madison,  N.  C,  from  January  1  to  December  31,  1905, 


r.age 
height. 


DLneharge. 


(Jage 
height. 


Discharge. 


I     Feet.      Second-feet.    .  Feet.      Second-feet 


0.20 
0.30 
0.40 
0.50 
0.(i0 
0.70 


180 
204 
228 
252 
278 
304 


0.80 
0.90 
1.00 
1.10 
1.20 
1.30 


330 
358 
386 
416 
446 
476 


Gaee 
height. 


I  Discharge.     ^^^^      Diachai^e. 


Feet.     Second-feet.      Feet.     Second-feet} 


1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


508 
540 
674 
608 
642 
676 


2.00 
2.10 
2.20 
2.30 
2.40 
2.50 


710 
744 

778 
813 
849 
885 


Note.—  The  above  tal)le  is  apjilicable  onlv  for  open-channel  conditions.  It  is  based  on  17  discharge 
nieasureinentN  made  during  19():i-l!K)r).  It 'is  well  defined  between  gage  heights  0^  foot  and  2-5  £eet. 
Above  2  J)  feet  the  discharge  is  only  approximate. 
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Estimated  monthly  discharge  of  Dan  River  at  Madi^ton^  S.  C.,for  1905. 


Janiiar>'.. 
Fobruary. 

March 

April 

May 

June 


July 

August 

September. , 

October 

November. , 
December. . 


Month. 


The  year. 


Discharge 

in  second-feet. 

Maximum. 

Minimiiin. 

Moan. 

3,880 

278 

686 

4,4C0 

304 

1,195 

1,525 

476 

()84 

3,170 

416 

822 

4,020 

401 

1,306 

885 

372 

496 

3,6(30 

38(i 

1,019 

2.615 

461  1 

1,134 

1,155 

;ao 

495 

1,290 

317 

412 

372 

304 

334 

11,000 

304 

1,237 

11,000 


DAN  RIVER  AT  SOUTH  BOSTON,  VA. 

This  station  was  established  August  27,  1900,  by  E.  W.  Myers.  It  is  located  in  South 
Boston,  on  the  Norfolk  and  Western  Railway  bridge,  which  cmases  the  river  at  that  place. 

This  is  a  good  station  for  the  gaging  of  all  except  the  highest  stages  of  flow.  At  extreme 
heights  the  river  spreads  out  over  a  flood  plain  of  considerable  width.  The  trestle  c^mnect- 
ing  the  bridge  with  the  embankment  on  the  south  side  of  the  river  is  a  curve  of  rather  high 
degree.    The  bed  of  the  stream  is  of  coarse  sand  and  shifts  slightly. 

Dischaige  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  left  end  of  the  downstream  guard  rail. 

On  May  18, 1903,  the  original  wire  gage  was  replaced  by  a  standard  chain  gage  referred  to 
the  same  datum.  The  gage  is  located  on  the  downstream  guard  rail  near  the  center  of  the  first 
span  from  the  left  bank.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker 
is  3.5.02  feet.  The  gage  is  read  twice  daily  by  J.  R.  East.  Bench  mark  No.  1  is  the  sharp 
inner  comer,  toward  the  left  bank,  of  the  plate  attached  to  the  inner  surface  of  the  struts  at 
the  center  of  the  left  span  and  furnishing  a  support  to  the  wooden  floor  beam  and  tie.  The 
elevation  of  the  top  of  the  plate  is  32.88  feet  above  gage  datun).  Bench  mark  No.  2  is  the 
top  of  a  standard  copper  bolt  set  in  the  capstone  of  the  abutment  of  the  Southern  Railway 
viaduct  across  the  highway  a  short  distance  upstream  from  the  crossing  of  the  Norfolk  and 
Western  and  the  Southern  railways.     Its  elevation  is  30.68  feet  above  gage  datum. 

All  records  and  estimates  pertaining  to  this  station  for  years  prior  to  1906  have  been 
revised  and  republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L. 
Watson,  geologist  in  charge,  Blacksburg,  Va. 
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Discharge  measurements  of  Dan  River  at  South  Boston ^  Va.,  in  1905. 


Date. 


March  11 

July  22 

Septembers.. . 


Hydrographer. 


Width. 


Feet. 


A.  H.Horton. ^       268 

N.  C.  Grovcr I       250 

Bolsterand  Winter !       244 


Area  of 
section. 


Mean 
velocity. 


Ga«e 
height. 


I  Feet  per  \ 

Sq.feet.  '  second. 
2,498  2.34 

1,614  I  1.72  ; 


Dis- 
chaiige. 


1,280  ; 


1.35 


Feet.  Sec.-tfft. 

6.38  ;          5,K53 

2.71  2, Hid 

1.78  1,734 


Mean  daily  gage  height^  in  feet  ^  of  Dan  River  at  South  Boston^  Va.jfor  1905. 


Day. 


Jan. 


1             

1.60 

2      

1.59 

3 

1.87 

4 

1.92 

5 

1.65 

6            

3.35 

7 .'. . 

12.57 

8 

9.29 

9 

5.17 

10           

3.17 

11     

2.92 

12 

5.70 

13 

9.35 

14--. -< 

15 

7.85 
4.60 

16 

2.99> 

17 

2.02 

18 

1.97 

19     

2.25 

20 

2.29 

21 

2.07 

22 

1.85 

23 

1.67 

24 

1.42 

25 

26 

1.17 
1.02 

27    . 

.89 

28 

.95 

29 

.95 

30 

.99 

31 

.99 

Feb. 

1.17 
1.25 
1.15 
.95 
.95 
1.22 
1.45 
1.39 
1.45 
1.39 
2.09 
3.29 
6.29 
8.82 
6.62 
4.02 
2.85 
2.75 
2.89 
4.09 
14.47 
15.59 
10.45 
7.99 
5.75 
8.09 
7.29 
5. 


Mar. 

4.55 
4.07 
3.75 
3.55 
3.29 
2.85 
2.49 
2.52 
2.59 
3.65 
6.49 
5.92 
5.32 
4.52 
3.70 
3.00 
2.68 
2.38 
2.28 
2.22 
2.28 
2.20 
2.08 
1.98 
2.42 
2.35 
3.38 
2.78 
2.30 
1.95 
1.80 


Apr. 

1.70 
1.62 
1.58 
1.62 
3.12 
7.52 
8.68 
5.20 
3.92 
2.82 
2.58 
5.68 
7.88 
8.50 
11.60 
11.62 
6.65 
4.52 
2.80 
2.82 
2.55 
2.32 
2.15 
2.08 
1.95 
1.72 
4.18 
4.70 
2.98 
2.38 


May.    June 


2.05 
1.82 
2.68 
4.95 
3.22 
2.48 
3.62 
5.48 
4.00 
2.85 
2.55 
5.30 

10.12 
7.72 
6.05 
9.58 

10.  a5 
7.02 
4.68 
3.08 
2.52 
2.22 
2.05 
1.95 
2.00 
4.22 

14.90 

12.08 
6.12 
5.05 
7.32 


7.48 
3.68 
2.98 
2.60 
2.18 
1.80 
1.78 
2.02 
2.28 
1.68 
1.75 
1.62 
1.42 
1.35 
1.30 
1.18 
1.48 
1.65 
1.78 
1.40 
1.82 
1.55 
1.28 
1.52 
1.75 
1.95 
1.95 
1.28 
1.32 
1.28 


July. 

_,   I 
I 

1.45 

1.50 

1.60 

2.72 

3.50 

8.35 

8.40 

6.70 

4.95 

2.78 

1.98 

3.50 

10.25 

10.50 

8.68 

5.80 

3.30 

2.48 

2.05 

1.82 

1.98 

2.72 

3.55 

4.75 

4.52 

3.50 

2.15 

1.82 

4.95 

5.80 

5.42 


Aug. 

Sept. 

Oct. 

2.48 

1.35 

1.28 

1.95 

3.30 

.80 

2.10 

6.98 

1.30 

1.96 

4.65 

1.30 

2.40 

3.40 

1.30 

2.78 

3.05 

1.30 

2.60 

2.25 

1.40 

2.30 

1.75 

1.22 

2.75 

1.45 

1.30 

6.92 

1.25 

.80 

10.80 

1.30 

1.15 

8.35 

1.50 

4.10 

5.75 

1.56 

3.25 

4.38 

1.18 

2.30 

4.00 

1.02 

1.70 

8.88 

1.30 

1.05 

4.70 

1.05 

1.40 

4.35 

1.20 

1.52 

2.08 

1.05 

1.35 

2.35 

1.20 

1.25 

1.95 

1.02 

1.50 

1.75 

1.10 

1.02 

2.50 

.98 

1.45 

4.45 

1.05 

1.25 

4.82 

i.a^ 

1.10 

4.45 

1.20 

1.05 

3.80 

1.30 

1.65 

2.88 

1.15 

1.60 

1.88 

1.08 

1.22 

1.48 

1.30 

1.28 

1.38 

1.65 

Nov. 

1.40 
1.40 
1.42 
1.25 
1.15 
1.05 
.96 
.85 
1.35 
1.32 
1.32 
1.15^ 
.85 
.88 
1.65 
1.35 
1.40 
1.42 
1.55 
1.00 
1.32 
1.50 
1.40 
1.48 
1.42 
1.70 
1.65 
1.45 
1.42 
1.45 


Dec. 


1.55 
1.4I> 
1.4S 

2.  at) 

5.25 
4.N5 
3..T0 
2-25 

2.  CiS 
2.<i5 
4.75 
4,30 
3.(0 

a.  15 

J.  40 
4.55- 

4.30 
4.^ 

3.  .58 
4,* 
6.S5 

13.92 
11.40 
7  MS 
^SO 
4.90 
4.45 
6.30 
15.30 
10.  fin 
7.  lis 


Note.— Gage  heights  interpolated  November  5-7,  inclusive. 
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Station  rating  table  for  Dan  River  at  South  Boston^  Va.Jrom  January  1  to  December  31, 1906. 


L 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge.  { 

Gage 
height. 

Feet. 

Discharge.  | 
Second-feet. 

Gage 
height. 

Feet. 

Pischarge. 
Second-feet. 

Feet. 

Second-feet. 

O.OO 

400 

2.4G 

2,186 

5.40 

4,709 

10.00 

9,700 

0.10 

451 

2.50 

2,266 

5.60 

4,892 

10.20 

9,980 

o.ao 

510 

2.60 

2,345 

5.80 

5,077 

10.40 

10,260 

0.30 

674 

2.70 

2,425 

6.00 

6,264 

10.60 

10,540 

0.40 

642 

2.80 

2,505 

6.20 

5,453 

10.80 

10,820 

0.50 

713 

1        2.90 

2,585    1 

6.40 

5,644 

11.00 

11,100 

0.60 

788 

.        3.00 

2,666 

6.60 

5,838 

11.50 

11,815 

0.70 

861 

1        3.10 

2,746 

6.80 

6,034 

12.00 

12,540 

0.80 

937 

3.20 

2,827 

7.00 

6,234 

12.50 

13,265 

0.90 

1,014 

3.30 

2,908    ' 

7.20 

6,434 

13.00 

14,000 

i.OO 

1,091 

3.40 

2,989    1 

7.40 

6,638 

13.50 

14,750 

1.10 

1,168 

3.50 

3,070    1 

7.60 

6,845 

14.00 

15,500 

1.20 

1,245 

3.60 

3,152 

7.80 

7,055 

14.60 

16,310 

1.30 

1,323 

3.70 

3,234 

8.00 

7,275 

15.00 

17,180 

1.40 

1,401 

3.80 

3,317 

8.20 

7,495 

16.50 

18,100 

1.50 

1,479 

3.90 

3,400 

8.40 

7,716 

16.00 

19,100 

1.60 

1,667 

4.00 

3,484 

8.60 

7,945 

17.00 

21,660 

1.70 

1,635 

4.20 

3,653 

8.80 

8,175 

18.00 

24,600 

1.80 

1,713 

4.40 

3,824 

9.00 

8,415 

19.00 

27,800 

1.90 

1,791 

4.60 

3,997 

0.20 

8,656 

20.00 

31,200 

2.00 

1,870 

4.80 

4,172 

9.40 

8,905 

21.00 

34,700 

2.10 

1,949 

5.00 

4,349 

9.60 

9,160 

22.00 

38,300 

2.20 

2,028 

5.20 

4,528 

9.80 

9,425 

23.00 

42,000 

2.30 

2,107 

_l 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge 
moasurements  made  during  19W  to  1906  and  is  fairly  well  defined.  The  table  has  been  extended 
below  gage  height  0.76  foot.  Below  gage  height  10.4  feet  the  table  is  the  same  as  that  published 
Cor  1904. 

Ealimated  monthly  discharge  of  Dan  River  ai  South  Boston,  Va.yfor  1905 . 


[Drainage  area,  2,750  square  miles. 


MonUu 


January 

February 

March 

April...; 

May 

June 

July 

August 

September 

October 

Noyember 

Deoember 

The  year, 


Dischargp.  in  second-feet.        | 


Run-off. 


Maximum. 


13,370 
18,270 
6,730 
11,990 
17,160 
6,720 
10,400 
10,820 
6,214 
3,568 
1,636 
17,720 


18,270 


Minimum. 

1,006 
1,052 
1,713 
1,641 
1,729 
1,230 
1,440 
1,385 
1,076 
937 
976 
1,401 


937 


Mean. 


I  Second-feet  I 
.  per  square 
I       mile. 


3,004 
4,563 
2,635 
3,992 
4,845 
1,867 
3,927 
3,382 
1,700 
1,463 
1,337 
6,020 


1.09 
1.66 
.958 
1.45 
1.76 
.679 
1.43 
1.23 
.621 
.532 
.486 
1.83 


~r 


3,146  ; 


.14 


Depth  in 
inches. 


1.26 
1.73 
1.10 
,1.62 
2.03 
.758 
1.65 
1.42 
.693 
.613 
.542 
2.11 


15.53 
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MAYO  nn^ER  AT  MADISON,  N.  C. 

Mayo  River  rises  in  the  eastern  part  of  Patrick  County,  Va.,  flows  first  southeast,  then 
south,  and  unites  with  the  Dan  at  Madison,  N.  C. 

The  station  was  estabhshed  as  a  bench-mark  station  April  16,  1904,  by  B.  S.  Drane.  It 
is  located  about  one-half  mile  from  Madison,  at  the  highway  bridge  on  the  road  to  Mayodan, 
N.  C,  and  about  1,000  feet  above  the  junction  of  Mayo  and  Dan  rivers. 

The  channel  is  straight  for  about  600  feet  above  and  1,000  feet  below  the  station.  Tbp 
current  is  swift.  Both  banks  are  high,  wooded,  and  not  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  sand,  with  some  rocks  along  the  left  bank.  There  is  but  one  chan- 
nel. At  low  water  all  water  passes  under  the  left  span;  at  higher  stages  under  both  span>. 
Two  cotton  mills  about  3  miles  upstream  will  control  the  flow  at  all  times,  and  freahets  in 
Dan  River  will  also  cause  backwater  at  the  station. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  brid^ 
resting  on  three  stone  piers.  The  initial  point  for  soundings  is  over  the  left  end  of  the 
bridge,  downstream  side. 

The  bench  mark  is  the  upper  edge  of  a  small  tie  plate  on  the  upstream  side  of  the  bottom 
of  the  third  strut  from  the  left  bank  on  the  upstream  side  of  the  bridge.  Its  elevation  is 
28.00  feet  above  gage  datum.  Additional  discharge  measurements  are  given  in  Water- 
Supply  Paper  No.  126,  page  106. 

Discharge  measurements  of  Mayo  River  at  Madison j  N.  C,  in  1905. 


Date. 

Uydrographer.                     Width. 

Area  of 
section. 

Sq.feet. 
271 

Mean 

velocity. 

Gage 
height. 

Di<?- 
charg««. 

April  21 

August  21 

B .  S .  Drane 

Feet. 
63 

Feet  per 

second. 

l.lfi 

Feet. 
2.14 
2.43 

Sec-feet. 
314 

do 

84 

7^\  •          0.99 

SiJS 

BANISTER  RIVER  NEAR  HOUSTON,  VA. 

This  river  has  its  source  in  Pittsylvania  County,  Va.,  flows  southwcstward  through  this 
and  Halifax  County,  and  is  tributary  to  Dan  River  at  t  point  about  5  miles  below  South 
Boston.  Its  total  drainage  area  is  520  square  miles.  The  basin  is  hiUy  and  generally  in 
farming  lands,  with  small  forest  areas. 

The  gaging  station  was  established  September  28,  1904,  by  R.  H.  Bolster.  It  is  Iccated 
at  a  covered  highway  bridge  \\  miles  below  the  railway  station  at  Houston,  Va.,  and 
about  one-fourth  of  a  mile  below  the  mouth  of  Terrible  Creek. 

The  channel  is  straight  for  about  1 ,000  feet  above  and  below  the  station.  Both  banks  arp 
low  and  liable  to  overflow.  The  bed  of  the  stream  is  of  gravel  and  sand,  and  probably 
changes  somewhat.  There  is  one  channel,  broken  by  one  pier  at  low  water  and  by  tw<» 
piera  at  medium  stages. 

Discharge  measurements  were  made  from  downstream  side  of  the  covered  highway  bridgte. 
The  initial  point  for  soundings  is  the  left  end  of  the  bridge. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  bridge  near  the  left  pier. 
The  length  of  the  chain  is  33.53  feet.  The  gage  was  read  twice  daily  by  J.  A.  Yales.  A 
staff  gage  at  the  mouth  of  Terrible  Creek  has  l)een  set  to  read  the  same  as  the  chain  gage, 
at  2.40  feet  above  gage  datum.  Observations  were  made  from  the  staff  gage,  except  in  high 
water,  at  which  time  the  chain  gage  was  used.  A  high-water  gage  from  19  to  30  feet  Ls 
painted  on  the  northeast  corner  of  Mr.  Yates's  mill.  The  datum  of  the  gage  is  referrwl 
to  bench  marks  as  follows:  No.  I  is  a  chiseled  cross  at  the  top  of  the  left  abutment,  upstream 
side  of  the  bridge;  elevation,  25.27  feet.     No.  2  is  the  top  of  foundation  at  northeast  comer 
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ol  Mr.  Yates's  mill,  directly  under  the  Iiigh-water  gage;  elevation,  19.09  feet.  No.  3  is  a 
ikiil  in  a  10-inch  ti-ee  50  feet  northeast  of  bridge  over  Terrible  Creek;  elevation,  16.48  feet. 

This  stAtion  was  discontinued  December  31,  1905,  owing  to  unsatisfa<*tory  conditions. 

All  records  and  estimates  for  this  station  for  years  prior  to  1906  have  l)een  revised  and 
republished  in  Bulletin  No.  3  of  the  Geological  Survey  of  Virginia,  Thomas  L.  Watson, 
geologist  in  chai^ge,  Blacksburg,  Va. 

Discharge  meaJturemerUs  of  Banifiter  Rh^r  near  Houston,  Va.,  in  190/). 


Dat*». 


March  13 

Si'ptember  8 . 


Ilydrographer. 


A.ir.Horton 

Bolster  and  Winter. 


Width. 


.\rea  of 
section. 


Feet. 

82| 
70  I 


I     Mean 
'  velocity. 


Gao 
heigh 


I 


Sq.  feet. 
441 
15S 


Feet  per 
second.   I 

2.05  I 

1.20  ' 


I 


Feel. 
5.95 
2.17 


Dis- 
charge. 


Sec. -feet. 
903 
189 


Mean  daily  gage  height,  in  feet,  of  Banister  River  near  Houston,  Va.,for  19()5. 


Day. 


Jan.  I  Feb.  j  Mar. 


1 

2.88 

9 

..'    2.9 

3 

1    2.9 

4 

1       ^ 
3.5 

5 

2.6 

6... 

1    3.45 

.'  12.95 

8 

.      9.65 

9 

'    6  3 

10 

'    4.4 

11 

'    40 

12 

.      6.55 

13 

.      9.15 

14 

6.58 

15 

4.5 

16 

.      3.55 

17 

.1     3.65 

18 

3.95 

19 ' 

.      3.62 

20 

21 

.      3.52 
.1    3.38 

22 

3.22 

23 

.'    3.25 

24 

.      3.15 

25 

2.9 

26 

2.32 

27 

.      2.55 

24 

.      2.96 

29 

2.95 

30 

2.95 

31 

2.88 

1 

5.95 

5.5 

4.88 

4.6 

4.3 

4.1 

3.9 

3.72 

4.9 

6.35 

7.1 

6.0 

5.9 

6.2 

4.32 

4.05 

3.68 

3.6 

3.5 

3.4 

3.75 

3.7 

3.42 

3.2 

4.8 

4.3 

4.85 

4.3 

3.7 

3.65 

3.4 


Apr.  I  May.  I  June.    July. 


J 


I 


3.3    I 
3.0    I 
2.95 
2.92 

4.5  I 
8.92 
6.6 
4.95  I 
4.15  I 
3.85 
3.7     I 
9.45 

10.95  I 
8.45 
8.35  ' 
7.0    I 
5.25 

4.6  I 
4.2 
3.85 

3.7  I 
3.65  I 
3.4 
3.28 
3.2 
3.1 
3.55 
3.4 
3.2 
3.2 


I 


3.05 

2.85 

3.35 

4.15 

3.65 

3.18 

3.15 

3.0 

2.96 

2.75 

2.6 

4.1 

5.2 

5.95 

4.35 

5.55 

5.75 

4.55 

3.35 

3.0 

2.8 

2.7 

2.6 

2.6 

2.6 

2.8 

8.75 

7.2 

5.8 

7.5 

5.6 


7.7 

5.5    I 

3.75  \ 

3.25  I 

3.05 

2.9    ! 

2.7     I 

2.75 

2.6 

2.45 

2.45 

2.4 

2.45 

2.3 

2.3 

2.22 

2.52 

2.5 

2.3 

2.25 

2.15 

2.05 

2.0 

3.7 

4.6 

2.95 

2.55 

2.3 

2.15 

2.1 


Aug.  i  Sept. 


Oct.      Nov.  i  Dec. 


2.05  ' 
2.2    ' 

2.4  I 
2.6 
2.55  j 
3.65  I 
4.6 

4.0  i 
2.95  ' 
2.85  , 
2.35 
3.75! 
6.9 
6.55 
4.75  I 
2.95 

2.5  i 

2.4  I 
2.25 

2.1  I 

2.05  j 
4.9 
4.85 
3.35 
2.8 
2.5 
2.1 
3.15 
3.1 
2.7 
2.4 


2.15 

2.1 

4.55 

2.5 

3.6 

2.2 

2.05 

2.32 

2.75 

5.05 

4.95 

4.62 

3.45 

3.2 

5.05 

4.75 

3.3 

2.6 

2.4 

2.2 

2.15 

2.1 

2.0 

1.9 

2.35 

2.85 

2.35 

2.2 

2.0 

1.9 

1.8 


■7K    I 


1.85 

3.5 

5.25 

3.9 

2.8 

2.26 

2.1 

1.98 

1.95 

1.85 

1.95 

2.0 

2.0 

1.92 

1.08 

1.65 

2.05 

2.22 

2.05 

2.2 

1.98 

1.85 

1.8 

1.7 

1.65 

1.65 

1.65 

1.6 

1.58 

1.52 


I 
1.58 

1.52  i 

1.98  I 

I 
1.9 

1.65  i 
1.72 
1.52  I 
1.45  I 
2.62  . 
4.05  I 
2.78  I 
2.22  I 

2.0  I 
1.9 
1.85 
1.95  I 
1.95  I 

2.1  I 

2.1  I 
2.05 
1.95 
2.0 
2.05 
2.68 
2.7 
2.5 
2.25 
2.2 
2.1 


2.1 
2.0    ' 
1.95  I 
2.0 
2.05  I 
2.05  I 
2.1 
2.05  ' 
2.05  . 

2.05  I 

2.0  ' 
1.98  ' 

2.06  I 
1.96 

2.1  I 
2.1     I 
2.05  I 
2.1 
2.05  I 
2.25  ] 
2.35 
2.3 
2.1 
2.18 
2.15 
2.12 
2.1 
2.08 
2.05 
2.1 


2.05 
2.0 
3.55 
4.6 
3.3 
2.45 
2.25 
2.42 
4.4 
8.85 
5.55 
3.98 
3.2 
3.0 
a.  26 
3.85 
4.92 
5.15 
4.4 
3.88 
12.76 
16.46 
9.8 
6.5 
6.0 
4.16 
3.86 
3.6 
11.1 
8.05 
6.3 
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P£D££,  OR   YADKIN.  RIVER    DRAINAGE   BASIN. 

DESCRIPTION  OF  BASIN.  | 

Yadkin  River,  or  the  Pedee,  as  it  is  called  below  the  junction  with  the  Uharie^  rises  ; 
on  the  eastern  slope  of  the  Blue  Ridge,  in  Caldwell  and  Watauga  counties,  N.  C,  and  I 
flows  at  first  southeastward,  then  turns  abruptly  to  the  northeast,  and  after  flowing  in  | 
this  direction  for  about  60  miles  again  bends  abniptly  and  flows  southward  and  south- 
eastward across  North  Carolina  and  South  Carolina,  emptying  into  Winyah  Bay  at  Geoi^ge-  I 
town,  S.  C.  The  total  length  of  the  stream  from  source  to  mouth,  in  its  general  direction, 
is  from  275  to  300  miles,  but  with  all  the  windings  it  is  probably  400  miles  or  more. 

The  Pedee  drains  a  total  area  of  about  17,000  square  mi]es,  of  which  9,700  square  miles 
are  in  North  Carolina  and  7,300  in  South  Carolina.  It  crosses  the  fall  line  near  Cheraw, 
S.  C,  in  a  series  of  rapids  extending  over  a  number  of  miles,  with  no  very  great  fall  at 
any  one  place  or  in  any  short  distance. 

The  upper  part  of  the  drainage  basin  is  rough  and  mountainous  and  is  lai^ly  forest 
covered,  and  throughout  this  part  oMits  course  the  flow  of  the  stream  is  more  constant 
than  would  be  expected.  Below  the  great  bend,  where  the  river  turns  to  the  south,  the 
valley  averages  about  50  miles  in  width.  At  many  points  the  river  is  bordered  by  wide 
f^xpanses  of  bottom  lands,  at  times  subject  to  overflow,  which  are  fertile  and  very  pro- 
ductive. At  other  places  the  stream  is  confined  between  bold  and  abrupt  banks,  and  in 
one  place  it  flows  for  several  mile.s  in  a  narrow  channel,  parts  of  which  are  only  60  feet 
wide,  in  a  deep  ravine  between  the  flanking  hills,  forming  the  noted  "Narrows."  Above 
the  great  bend  the  valley  is  from  15  to  20  miles  wide,  and  the  elevations  of  the  divides 
which  separate  the  basin  of  the  Yadkin  from  adjacent  drainage  basins  are  much  higher, 
so  that  the  tributary  streams  have  a  large  fall. 

Small  amounts  of  power  may  be  developed  on  some  of  the  tributaries  of  this  river  in 
South  Carolina,  but  the  power  possibilities  of  the  basin  in  this  State  are  unimportant. 
In  North  Carolina  both  the  main  stream  and  many  of  its  tributaries  can  be  made  to  fur- 
nish power  in  large  amount  at  a  number  of  places,  and  for  this  reason  they  are  among 
the  most  important  power  streams  in  the  Southern  States. 

The  average  rainfall  over  the  part  of  the  basin  in  North  Carolina  is  probably  between 
48  and  51  inche,s,  approximating  the  smaller  figure  over  the  lower  portions,  and  poasibh- 
exceeding  the  larger  over  the  higher  and  more  mountainous  portions,  the  precipitation 
increasing  toward  the  head  of  the  stream.  The  total  amount  is  rather  evenly  distributed 
among  the  seasons. 

The  highest  flood  ever  known  at  Wilkesboro,  it  is  stated,  occurred  in  March,  1899,  the 
stream  at  this  place  rising  28  feet  above  low  w^ater.  The  greatest  flood  recorded  at  the 
gaging  station  at  Salisbury  occurred  in  December,  1901,  the  stream  reaching  an  extreme 
height  on  the  gage  of  19.7  feet  and  having  a  probable  dischai^e  of  about  130,000  second- 
feet,  or  about  38  second-feet  per  square  mile.  The  flood  of  March,  1899,  produced  a  rise  of 
about  1  foot  less  than  this  flood  of  December,  1901.  The  most  destructive  flood  ever 
experienced  on  the  river  occurred  in  May,  1901,  but  the  recorded  gage  height  at  the  Scdis- 
bury  station  was  les.s  for  this  flood  than  for  either  of  the  others  mentioned,  and  the  general 
testimony  of  those  living  along  the  banks  is  to  the  same  effect. 

The  minimum  recorded  flow  at  the  Salisbury  station  occurred  in  September,  October, 
and  November,  1897,  when  the  basin  experienced  the  most  severe  drought  in  its  histor>'. 
The  flow  fell  to  900  second-feet  several  times  during  this  period,  i.  c.,  the  basin  above 
the  station  was  discharging  at  an  average  rate  of  0.26  second-foot  per  square  mile.  The 
maximum  flow  is  thus  about  144  times  the  minimum. 

The  Unitotl  States  Weather  Bureau  maintains  river  stations  on  the  Pedee  at  Cheraw 
and  at  Smitlis  Mills,  S.  C. 
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During  1905  the  United  States  Qeological  Survey  has  maintained  gaging  stations  in 
this  drainage  basin  as  follows: 

Yadkin  River  near  Salisbury,  N  C,  and  at  North  Wilkesboro,  N.  C. 

Reddie  River  at  North  Wilkesboro,  N.  C. 

Mulberry  River  near  North  Wilkesboro,  N.  C. 

Roaring  River  at  Roaring  River,  N.  C. 

MitchoU  River>t  Burch,  N.  C. 

Ararat  River  near  Siloam,  N.  C. 

YADKIN  RIVER  NEAR  SALISBURY,  N.  C. 

This  station  was  established  September  24,  1895,  by  C.  C.  Babb.  It  is  located  at  the 
Southern  Railway  bridge,  about  6  miles  east  of  Salisbury,  N.  C. 

The  bridge  is  a  four-span  iron  bridge  of  the  deck  type,  having  a  total  length  of  about 
650  feet  between  stone  abutments.  The  left-bank  abutment  is  at  the  edge  of  a  high, 
rocky  bluff,  and  that  at  the  right  bank  is  connected  with  the  hill  by  a  short  earth  embank- 
ment. The  river  is  confined  by  the  abutments  at  all  stages  and  occupies  practically  the 
whole  width  at  low  water.  The  channel  is  straight  for  a  long  distance  below  the  station, 
but  curves  considerably  above.  The  bed  of  the  river  is  rocky,  and  the  depth  of  the  water 
is  fairiy  uniform.    The  current  is  good,  even  at  the  lowest  stages. 

Discharge  measurements  are  made  from  the  walk  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  the  ri|rht  bank. 

In  1899  the  location  of  the  original  wire  gage  and  of  the  measuring  station  was  changed 
from  the  railway  bridge  to  a  new  iron  highway  bridge  about  300  yards  above,  the  gage 
being  set  to  read  the  same  as  the  original  one.  Early  in  1903  it  was  decided  that  the 
original  location  was  better,  so  the  station  was  changed  back  to  the  railroad  bridge. 

The  new  gage  is  a  standard  chain  gage  and  is  fastened  to  the  lower  member  of  the  bridge 
along  the  plank  walk,  near  the  middle  of  the  first  span  from  the  right  bank.  The  length  of 
the  chain  from  the  end  of  the  weight  to  the  marker  is  28.66  feet.  The  gage  is  read  once 
daily  by  J.  T.  Yarbrough,  the  bridge  keeper.  Bench  mark  No.  1  is  the  top  of  the  inside 
eyebar  of  the  lower  chord  on  the  downstream  side,  in  the  fourth  panel  from  the  right  end  of 
the  bridge,  opposite  a  point  80  feet  from  the  initial  point  for  soundings.  It  is  marked  with 
white  paint  and  has  an  elevation  of  27.28  feet  above  gage  datum.  Bench  mark  No.  2  is  the 
top  of  the  anchor-bolt  head  at  the  right  downstream  comer  of  the  foot  plate  on  the  right 
abutment,  downstream  side.  Its  elevation  is  26.82  feet  above  gage  datum.  Bench  mark 
No.  3  is  a  copper  plug  set  in  solid  rock  near  the  Piedmont  toll  bridge,  one-fourth  of  a  mile 
above  the  gage.  It  is  on  the  upstream  side  of  the  road,  40  feet  from  the  right-bank  end  of 
the  bridge  and  6  feet  upstream  from  the  line  of  the  edge  of  the  bridge.  Its  elevation  is  33.06 
feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water  Supply  Paper): 

Description:  Annl8,iv,p57;  W815,p32;  27, p 26; 36, pp  116-117;  48, pp  13ft-140;  6.5,p246;  83,pp61-62; 
98.  p32:  126,  pp  10»-110. 

Discharge:  Ann  18,  iv,  p  58;  WS  15,  p  32;  27,  p  44;  36,  p  117;  48,  p  140;  65,  p  246;  83,  pp  62,  64;  98,  p  33; 
135,  p  110. 

Di£chaxge,  minlmam:  WS36,pll9. 

Discharge,  monthly:  Ann  18,  Iv,  p  59;  19,iv,p201;  21,Iv,pl20;  22,Iv,pl56;  WS75,p57;  83,p64;  98, 
p34;  126,  p  112. 

Discharge,  yearly:  Ann  20,  iv,  p  50. 

Qago  heights:  WS  11,  p  17;  15,  p  32;  27,  p  36;  36,  p  117;  48,  p  140;  65,  p  246;  83,  p  63;  98,  p  33;  126,  pp 
110-111. 

liydrographs:  Annl8,Iv,p59;  19,iv,p201;  20,iv,pl47;  21,iv,pl2I:  22,iv,pl56;  WS75,p57. 

Rating  tables:  Ann  18,  iv,  p  58;  19,iv,p200;  WS39,p443;  52,  p  512;  65,  p  320;  83,  p  63;  98,  p  34;  126, 
pill. 
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Discharge  measurements  of  Yadkin  River  n£ar  Salishury,  N.  C,  in  1906. 


Date. 


I 


Hydrographer. 


January  7 1  B.  S.  Drane  . 

January  13 |  J.  M.  Giles. . 

January  13 do 

April  20 B.S.  Drane. 

April  29 do 

June  24 do 

August  19 do 

September  21 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Di»- 
chaise. 

Feet. 

Sq.feet. 

Feet  per 
tecond. 

Feet. 

Sec-feet, 

639 

3,108 

3.28 

4.50 

10,210 

505 

4,083 

4.16 

6.20 

16,990 

675 

3,660 

4.39 

6.05 

16,070 

536 

1,579 

2.15 

2.34 

3,390 

468 

2,128 

1.34 

2.22 

2,846 

468 

2,194 

1.44 

2.22 

3,170 

470 

2,338 

1.94 

2.74 

4,530 

432 

1,950 

1.15 

1.85 

2,200 

Mean  daily  gage  height ,  in  feet  ^  of  Yadkin  River  near  Salisbury  ^  N.  C,  for  1905. 
Day. 


1., 

2., 

3. 

4.. 

5. 

6. 

7. 

8. 

9. 
10. 
11.. 
12. 
13. 
14. 
15. 
16. 
17. , 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb.     Mar.     Apr.     May, 


1.9 

2.0 

1.85 

1.9 

1.8 

1.65 

3.6 

4.4 

3.3 

2.4 

2.3 

2.35 

6.0 

5.3 

3.6 

2.9 

2.35 

2.1 

2.2 

2.1 

2.0 

2.1 

2.0 

1.85 

1.9 

1.7 

1.3 

1.25 

1.86 

1.95 

1.9 


1.85  I 
1.9    1 
1.8 
1-7     I 
1.75 
1.7    I 

1.7  I 
2.15  ' 

1.8  I 
1.85 
2.35  I 
2.5    \ 
3.6 
4.8 
3.8 
2.95 
2.5 
2.6 
2.5 
2.5 
8.1 
8.4 
7.0 
5.8 
4.5 
4.2 
3.8 
3.4 


I 


3.0 

2.85 

2.7 

2.6 

2.55 

2.5 

2.25 

2.2 

2.3 

2.3 

2.7 

2.85 

2.95 

2.7 

2.5 

2.3 

2.2 

2.1 

2.2 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

2.2 

2.25 

2.1 

2.05 

2.0 

1.95 


2.0 

2.0 

2.0 

1.8 

1.85 

3.0 

3.9 

3.0 

2.5 

2.4 

2.15 

2.15 

5.2 

3.5 

4.8 

3.6 

3.0 

2.5 

2.3 

2.2 

2.05 

2.05 

2.15 

2.15 

1.95 

1.9 

2.0 

2.25 

2.1 

2.1 


2.1 

1.85 

1.85 

2.0 

2.15 

3.6 

5.4 

5.6 

4.4 

2.95 

4.5 

3.8 

4.3 

4.2 

4.4 

4.3 

5.0 

4.0 

3.1 

2.65 

2.5 

2.4 

2.15 

2.2 

2.1 

2.0 

2.25 

2.85 

2.05 

2.15 

2.55 


June.    July. 


2.6 

2.15 

1.85 

2.0 

2.0 

1.75 

1.7 

1.7 

1.6 

1.65 

1.65 

1.75 

1.65 

1.6 

1.7 

1.55 

1.65 

2.2 

2.3 

2.4 

2.2 

2.05 

1.8 

1.8 

2.2 

2.1 

1.75 

1.65 

1.55 

1.65 


Aug. 


Sept. 


1.6 

1.9 

2.25 

2.05 

2.55 

5.0 

5.0 

3.2 

2.45 

2.5 

2.85 

ai 

8.2 

9.5 

&4 

6.9 

4.4 

3.4 

2.8 

2.8    ' 

2.5    j 

2.4  I 
3.0  i 
2.75  ' 
2.35  I 

2.5  ' 

^1  j 

2.0    \ 
3.2 
3.4    i 
3.0 


2.35 

2.0 

1.9 

1.9 

2.1 

2.75 

2.6 

2.25 

4.4 

3.7 

6l7 

6.8 

7.5    ! 

5.9 

4.2 

4.0 

3.2 

3.2 

2.7 

2.55 

2.55 

3.0 

2.8 

2.8 

3.0 

3.3 

3.8 

2.35 

2.1 

2.05 

2.0 


1.95 

1.9 

2.2 

2.4 

2.1 

2.9 

2.1 

2.0 

1.9 

1.95 

2.0 

1.8 

2.05 

1.8 

1.75 

1.7 

1.7 

1.9 

1.85 

1.8 

1.8 

2.0 

1.8 

1.75 

1.8 

1.65 

1.65 

1.6 

1.6 

1.6 


Oct. 


1.55 

1.7 

1,6 

1.6 

L7 

1.65 

1.6 

1.5 

1.6 

1.5 

1.6 

3.6 

2.9 

2.0 

1.8 

1.9 

1.7 

1.75  ' 

1.7 

1.7 

1.7 

1.65  ' 

1.7 

1.65 

1.7 

1.65 

1.8    , 

1.9 

1.85  ' 

1.8 

1.7    . 


Nov. 

1.70 

1.65 

1.65 

1.6 

1.6 

1.75 

1.65 

1.65 

1.65 

1.6 

1.6 

l.» 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.75 

1.6 

1.65 

1.65 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 


Dec. 


1.6 

1.6 

1-8 

4.1 

3.2 

2.25 

1.9 

L8 

1.9 

5l3 

4.9 

3.3 

2.55 

2.25 

2.2 

2.8 

3.1 

2.85 

2  5 

2.35 

5.7 

ai 

5-h 

4.0 

3.4 

2  95 

2.7 

2.5 

3l4 

a4 

2.ft5 


I 
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Station  rating  table  for  Yadkin  River  near  Salishvry,  N.  O.,from  January  1  to  December  SI, 

1906, 


Gage 
height. 

1 
Discharge,  i 

Gage 
height. 

Discharge. 

'     Gage 
,  height. 

Dlachargp. 

height. 

Diseiiargp. 

Feet. 

Second-feet) 

Feet. 

Second-feet. 

i 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.10 

1,050 

2.70 

4,400 

!        4.30 

9,510 

&60 

18,650 

1.20 

1,170 

2.80 

4,675 

1        ^^ 

9,850 

6.80 

19,570 

1.30 

1,300    1 

2.90 

4,995 

1        4.50 

10,200 

7.00 

20,500 

1.40 

1,445    1 

3.00 

5,300 

1        4.60 

10,550 

7.20 

21,440 

l.SO 

1,600    ; 

3.10 

5,610 

1        4.70 

10,910 

7.40 

22,400 

1.60 

1,770 

3.20 

5,920 

1        4.80 

11,270 

7.60 

23,380 

1.70 

1,950 

3.30 

6,235 

4.90 

11,630 

7.80 

24,380 

1.80 

2,140 

a40 

6,550 

5.00 

12,000 

8.00 

25,400 

1.90 

2,340    I 

3.50 

6,870 

5.20 

12,750 

&20 

26,450 

2.00 

2,550 

3.60 

7,190 

1        5.40 

13,520 

8.40 

27,520 

2.10 

2,775    1 

3.70 

7,515 

&60 

14,320 

8w60 

28,620 

2.20 

3,015 

3.80 

7,840 

1        6.80 

15,150 

1        8.80 

29,740 

2.30 

3,270    1 

3.90 

8,170 

6.00 

16,000 

9.00 

30,880 

2.40 

3,540 

4.00 

8,500 

&20 

16,870 

1        9.20 

32,040 

2.50 

3,820    ' 

4.10 

8,830 

&40 

17,750 

I        9.40 

33,220 

2.60 

4,110    1 

4.20 

9,170 

1 

NoTK.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  26  discharge 
measurements  made  during  1901 .  1904,  and  1905.  It  is  well  defined  between  gage  heights  1.4  feet  and  6.2 
fwt.  The  table  has  been  extended  bevond  these  limits,  being  based  on  two  measurements  at  10.5  feet. 
Below  3  feet  the  table  is  the  same  as  for  1904. 


Ettimated  monthly  discharge  of  Yadkin  Rvier  near  Salisbury,  N.  0.,  for  1906. 
[Drainage  area,  3,390  sqaare  miles.] 


Month. 


Dischaige  in  second-feet. 

Mean. 


Run-off. 


Second-feet    r»„_+>,  ,„ 


January 

February 

March 

April 

May 

June 

July 

Aogust 

September 

October 

November 

UvtsBmhet 

The  year 
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YADKIN  RrV'EIl  AT  NORTH  WIL.KESBORO,  N.  C. 

This  station  was  established  April  10,  1903,  by  E.  W.  Myers.  It  is  located  at  the  lower 
highway  bridge  between  \Vilkesl)oro  and  North  Wilkesboro,  about  one-half  mile  below  North 
Wilkesboro  railroad  station  and  three-fourths  of  a  mile  below  the  mouth  of  Reddie  River. 

The  channel  is  straight  above  the  station,  but  it  makes  a  very  slight  curve  beneath  the 
bridge.  Below  the  station  the  channel  is  straight  for  about  600  feet.  The  water  is  swift  Urth 
above  and  below.  The  right  bank  is  low  and  subject  to  overflow,  but  all  water  must  pass 
beneath  the  bridge  and  its  approaches.  The  left  bank  is  high  and  rocky  and  does  not  over- 
flow at  the  bridge,  but  is  subject  to  overflow  above.  The  bed  of  the  stream  is  rocky,  with 
^nd  in  places.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  to  which  the 
gage  is  attached.  The  bridge  consists  of  a  single  steel  span,  abouf  125  feet  long,  under  wb ich 
the  river  flows  at  ordinary  stages,. and  three  wooden  spans  of  about  50  feet  each  on  the 
right  bank.  There  are  also  wooden  trestle  approaches  about  170  feet  long  on  the  ri^t  hank 
and  about  40  feet  on  the  left  bank.  Tlie  initial  point  for  soimdings  is  the  end  of  the  down- 
stream guard  rail  at  the  left  end  of  the  bridge.  Distances  are  measured  along  this  g^ard 
rail  and  are  marked  in  white  paint. 

The  scale  of  the  standard  chain  gage  is  fastened  to  the  downstream  guard  rail,  with  itn 
zero  7.63  feet  east  of  the  center  of  the  second  strut  from  the  west  end  of  the  span.  The 
distance  from  the  end  of  the  w^eight  to  the  marker  is  33.38  feet.  The  gage  is  read  once 
each  day  by  U.  H.  Wyatt.  Bench  mark  No.  1  is  the  top  surface  of  the  outer  eyebar  of  the 
lower  chord  opposite  a  point  100  feet  from  the  initial  point  for  soundings.  Its  elevation  is 
30.75  feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  downstream  end  of  the 
third  floor  beam  from  the  left  bank.  Its  elevation  is  30.33  feet  above  gage  datum.  Bench 
mark  No.  3  Is  a  copper  plug  set  in  rock  in  the  face  of  the  railroad  cut  on  the  left  bank  of  the 
river,  21  feet  to  the  left  of  the  center  of  the  railroad  track  and  15  feet  downstream  from  the 
lino  of  the  lower  side  of  the  highway  bridge.     Its  elevation  is  28.90  feet  above  gage  datum. 

Information  in  regard  to  this  station  Ls  contained  in  the  following  Water-Supply  Pi^iere 
published  by  the  United  States  Geological  Survey:  Description:  98,  p  35;  126,  pp  112-113. 
Discharge:  98,  p  36;  126,  p  113.  Discharge,  monthly:  98,  p  37;  126,  p  115.  Gage 
heights:  98,  p  36-37;  126,  pp  113-1 14.     Rating  table:  98,  p  37;  126,  p  114. 

Discharge  meajturementif  of  VadJcin  Riivr  at  North  WiUc'eshoro,  N.  C,  in  1906. 


Date. 


Tlydrographer. 


n.S.Drane. 


Januarys. 

January  4 do. 

April  25 1 do. 

April  2f) I do. 

August  22 do. 

August  23 1 do. 

8opt<»mlM»r  19. .[ do. 


Width. 

ArpAof 
section. 

Mean 
velocity. 

he^t. 

Di»- 
chaifct*. 

Feet. 

Sq.  feet. 

Feet  per 
second. 

Feet. 

Scc.-fert. 

93 

290 

2.15 

0.30 

TM) 

92 

252 

1.98 

.00 

4^-. 

94 

306 

1.94 

.34 

.-ift*i 

94 

313 

2.04 

.50 

f;5s 

95 

319 

2.58 

1.02 

K24 

96 

330 

2.66 

1.23 

S7K 

94 

272 

2.09 

.53 

.V"'7 
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Mean  doQy  gage  height,  in  feet,  of  Yadkin  River  at  NorUi  WiUceshoro,  N.  C,  far  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.25 

0.2 

1.3 

0.35 

0.3 

0.3 

0.75 

0.4 

0.6 

0.2 

0.2 

0.15 

2 

.2 

.2 

1.3 

.35 

.25 

.25 

.9 

.3 

.7 

.2 

.2 

.15 

3 

.25 

.1 

1.15 

.3 

.3 

-25 

3.1 

.35 

.75 

.2 

.2 

5.1 

4 

.05 

-.15 

1.0 

.3 

.8 

.2 

.8 

1.1 

6.9 

.4 

.2 

1.4 

5 

.15 
.3 

.0 

.2 

1.0 
.95 

.4 

l.l 

.8 

•2 
.15 

.6 
1.65 

1.4 
.7 

1.7 
1.1 

.25 
.2 

.2 
.2 

.7 

6 

.5 

7 

2.0 

.2 

.85 

.66 

2.65 

.1 

.7 

.65 

.9 

.2 

.2 

.5 

g 

.55 
.15 

.3 

.1 

.75 
.75 

.5 
.4 

1.2 

.8 

.15 
.05 

.4 

.45 

2.75 
4.0 

.75 
.65 

.2 
.2 

.2 
.2 

.4 

9 

3.6 

10 

.5 

.2 

1.4 

.6 

.6 

.0 

.3 

3.0 

.6 

.2 

.2 

2.7 

11 

.35 

.3 

1.2 

.45 

1.35 

.0 

..5 

2.4 

.6 

3.8 

.2 

1.4 

12 

4.2 

.4 

1.05 

3.8 

.65 

.0 

8.6 

4.3 

.6 

1.05 

.2 

.95 

13 

3.2 

2.1 

1.1 

2.15 

1.3 

.0 

12.50 

2.8 

.6 

.5 

.2 

.8 

14 

1.7 

.8 

.85 

1.8 

3.6 

.0 

6.6 

2.6 

.5 

.35 

.2 

.  7 

15 

.9 

.55 

.75 

1.3 

1.9 

.0 

3.5 

1.85 

.5 

.3 

.2 

.95 

16 

•^ 

.2 

.65 

1.15 

4.1 

.25 

3.5 

2.2 

.5 

.25 

.2 

1.7 

17 

.4 

.55 

.6 

.85 

3.0 

.4 

1.9 

1.5 

.65 

.25 

.2 

1.2 

18 

.5 

.15 

.55 

.7 

1.9 

.4 

1.4 

1.3 

.5 

.25 

.2 

1.05 

19 

.45 

.3 

.55 

.6 

1.4 

2.4 

1.45 

1.25 

.5 

.25 

.2 

.9 

20 

.3 

.65 

.5 

.6 

1.1 

1.65 

.95 

1.15 

.5 

.25 

.25 

.85 

21 

.3 

3.7 

.65 

.5 

.85 

.8 

.8 

1.1 

.45 

.25 

.25 

8.1 

22 

.25 

3.4 

.6 

.5 

.75 

.5 

.9 

1.15 

.4 

.2 

.2 

2.85 

23 

.2 

3.4 

.45 

.4- 

.9 

.5 

.8 

.9 

.3 

.2 

•I 

1.95 

24 

.1 

2.5 

.5 

.4 

.75 

1.1 

.65 

1.0 

.3 

.2 

.1 

1.7 

25 

-.15 

-.6 

.2 

.45 

.3 

2.0 
1.8 
1.55 
1.35 

.7 
.5 
.6 
.4 
.4 

.35 

•4 
.85 
.5 
.4 

.55 
.7 
1.0 
.6    1 

.55 

.65 

.4 

.3 

.15 
.1 

.65 
.5 
.4 
.5 
1.15 

1.0 

':: 

.75 

.65 

.2.5 
.2 

.2 

.25 

.65 

.4 

.3 

.25 

.15; 

.15 
.15 

.15  1 
.15 

1.35 

26 

1.1 

27 

.95 

28 

.9 

29 

1.1 

30 

.25 

.5 

•4    ! 

.65 

.5 

1.05 

.65 

.2 

.25 

.15  . 

.85 

31 

.2 

1 

.5 

1 

•^'l 

1 

.« 

.6 

.25 

1 

.7 

REDDIE  RIVER  AT  NORTH  WILKESBORO,   N.  C. 

Reddie  River  rises  on  the  east  slope  of  the  Blue  Ridge,  in  western  Wilkes  County,  N.  C, 
flows  southeastward,  and  unites  with  the  Yadkin  at  Wilkesboro. 

The  station  was  established  as  a  bench-mark  station  April  18, 1904,  by  B.  S.  Drane.  It  is 
located  at  the  highway  bridge  just  outside  the  town  of  North  Wilkesboro,  about  one-half 
mile  above  the  mouth  of  Reddie  River. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high  and  not  subject  to  overflow.  The  bed  of  the  stream  Ls  com- 
posed of  sand  and  »  somewhat  shifting.  There  is  only  one  channel  for  all  stages.  A  small 
lumber  mill  and  dam  a  short  distance  above  the  station  will  aiTect  the  flow  during  low  water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  covered 
bridge,  the  meter  being  lowered  outside  the  floor.  Tlie  initial  point  for  .soundings  is  the  left 
end  of  the  bottom  rail,  downstream  hand  rail. 

The  bench  mark  is  the  upper  edge  of  the  lower  rail  of  the  downstream  guard  rail,  by  the 
side  of  a  not<;h,  66  feet  from  the  initial  point  for  soundings.  Its  elevation  is  27.00  fe<»t  above 
gage  datum. 

Dischaige  measurements  at  this  station  are  given  in  Water-Supply  Paper  No.  126,  p.  116. 
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Discharge  meaaurementft  of  Reddie  Rlvfr  at  North  WUJcesltoro,  N.  C,  in  1906. 

!  Width  '  •^'^^  °^        Mean     [     Oage  Dis- 

I      *"''"•    s<»etion.     velocity,     heignl.      charge. 


Date. 

Ilydrogrttphcr. 

January  4 

i                                                                 1 
. .'  B.S. Drane ' 

August  23 

.J do 1 

Feet  per 

Feet.    .  Sq.feet.  i   second.   .  Feet.  Sec-fret. 

64  I             57  I          1.44            2.40  S2 

66              132             1.97            2.73  261 


MULBERRY  RIVER  NEAR  NORTH  ^VITJKESBORO,  N.  C. 

Mulberry  River  rises  on  the  eastern  slope  of  the  Blue  Ridge  Mountains  in  northwestern 
Wilkes  Comity,  N.  C,  and  flows  southeastward  into  the  Yadkin. 

The  station  was  established  as  a  bench-mark  station  November  7,  19('3.  by  B.  S.  Drane. 
It  is  located  at  the  Southern  Railway  bridge  about  2  miles  east  of  North  Wilkt^boro  and 
less  than  one-half  mile  above  the  mouth  of  Mulberry  River. 

The  channel  is  curved  for  100  feet  above  and  Ix^low  the  station.  The  current  is  swift. 
The  right  bank  approach  is  over  a  long  trestle,  and  the  stream  overflows  under  this  during 
high  stages.  The  left  bank  is  rocky,  and  the  section  is  bounded  by  the  masonry  abutment 
of  the  railroad  fill.  The  bed  of  the  stream  is  rocky  along  the  left  bank  and  sandy  along  the 
right  bank,  and  is  permanent.  There  is  but  one  channel.  The  current  is  broken  at  all 
but  the  lowest  stages  by  one  or  more  of  the  trestle  bents  supporting  the  bridge.  High 
water  in  Yadkin  River  will  probably  back  up  to  this  point. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  streamward  face  of  the  left  trestle  bent. 

The  bench  mark  is  the  apex  of  the  triangular  downstream  end  of  the  iron  bearing  through 
which  pass  the  iron  tension  rods  midway  between  the  ends  of  the  truss,  on  the  downstream 
side  of  the  bridge,  about  2  feet  east  of  the  second  bent  from  the  left  bank.  Its  elevation  is 
24.00  feet  above  gage  datum. 

Information  in  regard  to  this  station  Is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey:  Description:  126,  p.  116.  Discharge:  98,  p.  38; 
126,  p.  116. 

Discharge  measitrements  of  Mulberry  River  near  North  WiUcesboro,  N.  C,  in  1905. 


Date. 

llydrogpapher. 
. .    B.  S.  Drane 

Width.  1 

1              1 

1  Xn\ii  of 
w'ction. 

Sq.feet. 
24 
31 

Moan 
velocity. 

,  Feet  per 
second. 
1.17 
1          1.97  1 

1 

Qaee 
height. 

Feet. 
0.89 
1.22 

!      Dis- 
charge. 

January  4 . . . 
April  26 

1 

Feet.    1 
22  1 

Sec.-feet. 

..1 do 

19  1 

i 

61 

IU)AUIN«  RIVER  AT  ROARING  RIVER,  N.  C. 

Roaring  River  rises  in  the  extreme  northern  part  of  Wilkes  County,  N.  C,  and  flows 
south,  east,  and  south  into  the  Yadkin. 

The  station  wa.«  cstabli.shed  as  a  l>ench-mark  station  April  20,  1904,  by  B.  S.  Drane.  It 
is  located  at  the  Southern  Railway  bridge  a  short  distance  above  the  mouth  of  Roaring 
River,  at  the  towTi  of  Roaring  River. 

Tlie  channel  is  straight  for  about  200  feet  above  and  500  feet  below  the  station.  The 
current  is  swift.  The  banks  rise  giadually,  but  all  water  passes  l)eneath  the  bridge  and  its 
approaches.  The  bed  of  the  stream  is  compasod  of  sand  and  gravel  and  is  slightly  shifting. 
There  is  but  one  channel  at  all  staoros,  broken  during  high  water  by  the  piers  and  trestle 
approaches  of  the  bridge.    High  water  in  Yadkin  River  will  make  this  site  of  no  value  as  a 
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gaging  station,  but  it  is  good  at  ordinary  stagea.    The  bridge  crosses  the  river  almost  at 
right  angles  to  the  current. 

E>is€hargc  measurements  are  made  from  the  downstream  side  of  the  one-span  bridge. 
The  initial  point  for  soundings  is  on  the  downstream  guard  rail,  exactly  over  the  left  end  of 
the  bridge. 

The  bench  mark  is  the  edge  of  the  outermost  eyebar  of  the  downstream  lower  chord,  at  a 
point  midway  between  the  ends  of  the  bridge  opposite  the  iron  tension  rods.  Its  elevation 
is  27.00  feet  above  gage  datum. 

Discharge  measurements  at  this  station  are  given  in  Water-Supply  Paper  No.  126, 
p.  117. 

Discharge  measurements  of  Roaring  River  at  Roaring  River,  N.  C.  in  1906 


Date. 


Hydrographer. 


January  4 >  B.S.  Drane. 

AprUae do 

August  23 ' do 


Width. 


Area  of       Mean 
section.  ■  velocity,     helgl 


Gage 
lelgnt. 


Dis- 
ehaiige. 


Feet. 

Sq.fert. 

Feet  per 
second. 

Feet.     '  Sec.-feet. 

70 

78 

1.02 

1.22 

73 

71 

102 

1.10 

1.62 

113 

80 

129 

1.64 

2.35 

211 

MITCIIELT.  RIVER  AT  BrRCH,  X.  C. 

Mitchell  River  rises  in  the  northeastern  part  of  Alleghany  County,  N.  (y.,  and  flows  south- 
eastward into  the  Yadkin. 

The  station  was  established  as  a  bench-mark  station  April  20,  1904,  by  B.  S.  Drane.  It  is 
located  at  the  Southern  Railway  bridge  at  Burch,  a  few  hundred  feet  above  the  mouth  of 
Mitchell  River. 

The  channel  is  straight  for  about  700  feet  above  and  300  feet  below  the  station.  Both 
banks  are  high,  clean,  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  sand 
and  gravel,  and  is  slightly  shifting.  There  is  but  one  channel  at  all  stages.  Good  measure- 
ments can  be  made  at  ordinary  stages,  but  high  water  in  Yadkin  River  renders  the  station  of 
no  value  as  a  gaging  point.     The  bridge  crosses  the  stream  diagonally. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  one-span  railway 
bridge.  The  initial  point  for  soundings  is  the  end  of  the  downstream  guard  rail  at  the  left 
end  of  the  bridge. 

Tlie  bench  mark  is  the  upper  edge  of  the  outermost  eyebar  of  the  lower  chord,  downstream 
side,  midway  between  the  ends  of  the  bridge,  02.5  feet  from  the  initial  point  for  soundings. 
Its  elevation  is  27  feet  alx)ve  gage  datum. 

Discharge  measurements  at  this  station  arc  given  in  Water-Supply  Papc^r  No.  126,  p.  118. 

Discharge  measurement  of  M itcheU  River  at  Burch,  \.  C,  in  1905. 


Date. 


April  27. 


Hydrographer. 


B.S.  Drane. 


Width. 


An^ji  of 
.stHJtion. 


Fed.    I  Sq.feet. 


Mean 

vel(KMty. 


F'fet  per  I 
second.   ' 


(Jiige 
height. 


85 


2()6 


Dis- 
chargi*. 


Feet.       Sec.'feet. 


'l.X\ 


125 


122 
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ARARAT  RIVER  NEAR  SFLOAM,  N.  C. 

Ararat  River  rises  in  southwestern  Patrick  County,  Ya.,  flows  southward,  and  empties  into 
the  Yadkin  near  Siloam,  N.  C. 

The  station  waa  established  as  a  bench-mark  station  April  21, 1904,  by  B.  S.  Drane.  It  is 
located  at  the  Southern  Railway  bridge,  about  1  mile  east  of  Siloam  and  a  short  distance 
above  the  mouth  of  the  river. 

The  channel  is  straight  for  about  500  feet  above  and  150  feet  below  the  station.  The  cur- 
rent is  swift.  Both  banks  slope  gradually.  All  water  passes  beneath  the  bridge  and 
approaches.  The  bed  of  the  stream  is  composed  of  sand,  is  free  from  vegetation,  and  is 
somewhat  shifting.  There  is  but  one  channel  at  all  stages.  Flood  stages  will  flow  around 
the  cribwork  pier  on  each  bank,  supporting  the  ends  of  the  iron  bridge.  High  water  in  Yad- 
kin River  will  make  this  site  valueless  as  a  gaging  station,  but  it  is  a  good  point  for  low- 
water  measurements.    The  bridge  crosses  the  stream  almost  at  ri^t  angles. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridger 
which  has  a  short  trestle  approach  at  each  end.  The  initial  point  for  soundings  is  a  point  on 
the  downstream  guard  rail  at  the  left  end  of  the  truss. 

The  bench  mark  is  the  surface  of  the  outer  eyebar  of  the  lower  chord  of  the  bridge,  down- 
stream side,  exactly  midway  between  the  ends  of  the  bridge,  just  outside  the  iron  tension 
rods.     Its  elevation  is  28.00  feet  above  gage  datum. 

Discharge  data  for  this  station  are  given  in  Water-Supply  Paper  No.  126,  p^  119. 

Discharge  measurements  of  Ararat  River  near  Siloam,  N.  C,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of       Mean    '     Gase 
section,    velocity. '  height. 

Dis- 
chaige. 

Januarys 

Aumst  24-  . . 

B.  8.  Drane 

Feet. 
110 
129 

Sq.feet. 
224 
209 

Feet  per 
second. 

0.03 

2.25 

Feet. 
0.85 
2.38 

Sec-feet. 
209 

.  ..do 

604 

INDEX. 


Acknowifedgments 10 

Acre-foot,  dpfinition  of 8 

Anticrtam  Creek  nciar— 
Shaipsbiirg,  Md.: 

dcflcription a>-70 

diseharige,  monthly 71 

gage  heights 70 

rating  table 71 

Appomattox  River  at— 
Mattoax,  Va.: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

rating  toble 101 

Ararat  River  near— 
Siloam,  N.  C: 

description 122 

discharge 122 

B. 

Banister  River  near- 
Houston,  Va.: 

description 1 12-1 13 

distrhaige 113 

gage  heights 113 

Basic,  Va. 

South  River  at: 

description 76 

dischaige 76 

gage  heights 77 

Belair.  Hd. 

Uttie  Gunpowder  Falls  near: 

description 48 

dischaige 48 

gage  heights 4H-49 

Bingham  ton,  N.  Y. 
Chenango  River  at: 

description 32 

di8c*han2:e 32 

discharge,  monthly 34 

gage  heights 3;^ 

rating  table 34 

Susquehanna  River  at: 

dftsc'ription 17 

discrhaige 18 

discharge,  monthly 10 

gage  heights 18 

rating  table 19 

Bloomlngton,  Md. 
Savage  River  at: 

description 63 

discharge 63 

gageheighu 64 


Broad  Creek  at—  Page. 

MiU  Green,  Md.: 

description 43 

disdiaige 43 

gage  heights 44 

Buchanan,  Va. 
James  River  at: 

description 91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  Uble 92 

Buckton,  Va. 

Passage  Creek  at: 

description 85 

discharge 85 

gage  heights 88 

Burch,  N.  C. 

Mitchell  River  at: 

description 121 

discharge 121 

C. 

Cable  station,  figure  showing 12 

Carte rsville,  Va. 
James  River  at: 

description 94-«5 

discharge 95 

discharge,  monthly 96 

gage  h(«ight8 95 

rating  Uble 96 

Cayuta  Creek  at  - 
\\'averly,  N.  V.: 

discharge 46 

Chemung  River  at  - 
Chemung,  N.  Y.: 

description 35 

dis<'harge 35 

gage  heights 36 

Chenango  River  at 

Bingham  ton,  N.  Y.: 

description 32 

discharge 32 

discharge,  monthly M 

gage  heights 33 

rating  table 34 

South  Oxford.  N.  V.: 

discharge 46 

Chraapeake  and  Ohio  Canal  at  - 
Point  of  Rocks.  Md.: 

discharge 56 

Churchvllle,  Md. 
Deer  Cnvk  near: 

dc^scription 44-45 

discharge 45 

gage  heights 45 

12:^ 


124 


INDEX. 


Page,    j 

Computation,  methods  of 14-16  | 

rules  for 8-9  | 

Cooks  Creek  at  - 

Mount  Crawford,  Va.: 

description 78-7ft 

discharge 79 

gage  heights 79 

Cooperation,  acknowledgment  of 16 

Cumberland,  Md. 
WIJls  Creek  at: 

description 65-66 

discharge 06 

gage  heights 66 

Current  meters,  classes  of 12 

methods  of  using 13-14 

D. 

Dan  River  at— 
Madison,  N.  C: 

description 

discharge 

dischargi>,  monthly 

gage  heights 

rating  table 

South  Boston,  V'^a.: 

description 

dischai^ge 

discharge,  monthly 

gage  heights 

rating  tAble 

Danville,  Pa. 

Susquehanna  River  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Deer  Creek  near— 
Church\'ille,  Md.: 

description 

discharge 

gage  heights 

Discharge,  methods  of  measuring  and  com- 
puting  

Drainage  basins,  Ust  of 

Drane,  B.  S.,  acknowledgment  to 


107 
107 
109 
108 
108 

109 
110 
HI 
110 
111 


44-45 
45 
45 

10-16 

6-7 

16 


E. 


Elk  Run  at  - 
Klkton,  Va.: 

description 80 

discharge 80 

gage  heights 81 

Klkton.  Va. 
Elk  Run  at: 

description 80 

discharge 80 

gage  heights 81 

Equivalents,  table  of 9-10 


Fisher,  James  F.,  acknowledgment  to.. 
Floats,  use  of,  in  measuring  discharge  . 
Frederick,  Md. 

Monooacy  River  near: 

description 


») 


Frederick,  Md.— Continued.  Page. 

Monocacy  River  near: 

discharge 87 

discharge,  monthly 89 

gage  heights 87-88 

rating  table 8f 

Front  Royal,  Va. 

Shenandoah    River    (South     Branch) 
near: 

description 74 

discharge 74 

discharge,  monthly 76 

gage  heights 75 

rating  table 75 

6. 

Gaging  stations,  equipment  of 11 

Geological  Survey  of  Maryland,  acknowl- 
edgment to 16 

Geological  Survey  of  Virginia,  acknowledg- 
ments to ifi 

Georges  Creek  at— 
Westernport,  Md.: 

description 64 

discharge 65 

gage  heights 65 

Glasgow,  V^a. 

North  (of  James)  River  near: 

description 97 

discharge 97 

discharge,  monthly 99 

gage  heights 9« 

rathig  table 98 

Glencoe,  Md. 

Gunpowder  Falls  at: 

description 46 

discharge 47 

gage  heights 47 

Grover,  N.  C,  district  covered  by 16 

Gunpowder  Falls  at-  - 
Glencoe,  Md.: 

description 46 

discharge 47 

gage  heights 47 

Gunpowder  River  basin: 

description 46 

II. 

Hall,  M.  R.,  district  covered  by 16 

Hall,  ().  P..  acknowledgment  to i«> 

Harrisburg,  Pa. 

Susquehanna  River  at: 

description 26 

discharge 27 

discharge,  monthly 28 

gage  heights 27 

rating  table 28 

Hawksblll  Creek  near- 
Luray,  Va.: 

description 81IS2 

discharge 82 

gage  heights 82 

Hoflord,  J.  D.,  acknowledgment  to 16 

Holcomb  Rock,  Va. 
James  River  at - 

description 93 

gage  heights 94 
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Houston,  Va.  Page. 

Banister  River  near: 

description 112-113 

discharge 113 

gage  heights 113 

Hutcliinson,  Cary  T.,  acknowledgment  to. .        16 

Hydrographers,  list  of 16 

Hydrographic  surveys,  annual  appropria- 
tions for 5 

organization  and  scope  of 5-7 


Ice-covered  streams,  method  of  measuring 

flowof 14 


James  River  at— 

Buchanan,  Va.: 

description 91 

discharge 91 

discharge,  monthly 93 

gage  heights 92 

rating  Uble 92 

Cartersville,  Va.: 

description 94-95 

discharge 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Holcomb  Rock,  Va.: 

description 93 

gage  heights 94 

James  River  basin: 

description 89-90 

Juniata  River  at— 

Newport,  Pa.: 

description 40 

discharge 40 

discharge,  monthly 42 

gageheights 41 

ratingtable 42 


Lewis  Creek  near— 
Staunton,  Va.: 

description 77 

discharge 78 

gage  heights 78 

Little  Gunpowder  Falls  near— 
Belair,  Md.: 

description 48 

discharge 48 

gage  heights 48-49 

Luray,  Va. 

Hawksbill  Creek  near: 

description 81-82 

discharge 82 

gage  heights 82 

M. 

McCall  Ferry,  Pa. 
*        Susquehanna  River  at: 

description 2^30 

discharge,  monthly 31 

gage  heights 30 

ratingtable 31  I 


Madison,  N.  C.  Poge. 

Dan  River  at : 

description 107 

discharge 107 

discharge,  monthly 109 

gage  heights 108 

rating  table 108 

Mayo  River  at : 

description 112 

discharge 112 

Martinsburg,  W.  Va. 
Opequon  Creek  near: 

description 67 

discharge 67 

gage  heights 68 

Tuscarora  Creek  at : 

description 68 

discharge 69 

gage  heights 69 

Mather,  K . ,  acknowledgment  to 16 

Mattoax,  Va. 

Appomattox  River  at: 

description 99 

discharge 100 

discharge,  monthly 101 

gage  heights 100 

rating  table 101 

Mayo  River  at-  - 
Madison,  N.  C: 

description 112 

discharge 112 

Methods    of    measuring    and    computing 

stream  flow,  description  of 10-16 

MiU  Green,  Md. 
Broad  Creek  at: 

description 43 

discharge 43 

gage  heights 44 

MUlviDe,  W.  Va. 

Shenandoah  River  at: 

description 71-72 

dischai^e 72 

discharge,  monthly. .     73 

gage  heights 72 

rating  table 73 

Miner's  inch,  definition  of 7 

Mitchell  River  at— 
Burch,  N.  C. 

description 121 

discharge 121 

Monocacy  River  near—  • 

Frederick,  Md.: 

description 86 

discharge 87 

discharge,  monthly 89 

gage  heights 87-88 

rating  table 88 

Mount  Crawford,  Va. 
Cooks  Creek  at : 

description 78-79 

discharge 79 

gage  heights 79 

Mulberry  River  near- 
North  Wilkesboro,  N.  C.: 

description 120 

discharge 120 
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Page. 
Multiple-point  method  of  measuring  dis- 
charge, description  of 13 

X. 

Nagle,  C.  M.,  acknowledgment  to 16 

Newport,  Pa. 

Juniata  River  at: 

description 40 

discharge 40 

discharge,  monthly 42 

gage  heights 41 

rating  table 42 

North    Branch    Potomac.    See    Potomac 

River  (North  Branch). 
North  Branch  Shenandoah.    See  Shenan- 
doah River  (North  Branch). 
North  (of  James)  River  near- 
Glasgow,  Va. : 

deacrlptlon 97 

discharge 97 

discharge,  monthly 99 

gage  heights 98 

rating  table 98 

North  Wllkesboro,  N.  C. 
Mulberry  River  near: 

description 120 

discharge 120 

Reddle  River  at: 

description 119 

discharge. 120 

Yadkin  River  at: 

description 118 

discharge 118 

gage  heights 119 

O. 

Opequon  Creek  near— 
Martinsburg,  W.  Va.: 

description 67 

discharge 67 

gage  heights 68 

P. 

Passage  Creek  at  - 
Buck  ton,  V^a.: 

description 85 

discharge 85 

gage  heights 86 

Patapsco  River  at— 
Woodstock,  Md.:. 

description 49-^ 

discharge 50 

discharge,  monthly 51 

gage  heights 30 

rating  tabic 51 

Patapsco  River  basin : 

description 49 

Pedee  (Yadkin)  River  basin: 

description 1 14-115 

Piedmont,  W.  Va. 

Potomac  River  (North  Branch)  at: 

description .53 

discharge 53 

discharge,  monthly 55 

gage  heights ^ 54 

rating  table 54 


Point  of  Rocks,  Md.  Page. 

Chesapeake  and  Ohio  Canal  at: 

discharge 56 

Potomac  River  at: 

description 55-56 

discharge 56 

discharge,  monthly 3^-m 

gage  heights 57 

rating  table :a 

Potomac  River  at— 

Pointof  Rocks,  Md.: 

description 5.V56 

discharge ."56 

discharge,  monthly 5K<i9 

gagf^  heights 57 

rating  table .., 58 

Potomac  River  (North  Branch)  at  — 

Piedmont,  W.  Va.: 

description 53 

discharge 53 

discharge,  monthly 55 

gage  heights 54 

rating  table 54 

Potomac  River  (South  Branch)  near-  - 

Springfield,  W.  Va.: 

description 00 

discharge 6D 

discharge,  monthly 62 

gage  heights 61 

rating  table 61 

Potomac  River  basin: 

description 51^52 

R. 

Randolph,  Va. 

Roanoke  River  at: 

description 104 

discharge lOc 

discharge,  monthly 106 

gage  heights 105 

rating  table loe 

Rating  curves,  methods  of  construction  of .  14- io 

Rating  tables,  methods  of  construction  of . .  14, 15 

Reddle  River  at— 

North  Wilkesboro,  N.  C: 

description 119 

discharge I30 

Riverton,  Va, 

North  Branch  Shenandoah  River  near: 

description S3 

discharge fi3 

discharge,  monthly S5 

gage  heights 84 

rating  table S4 

Roanoke  River  at— 
Randolph,  Va.: 

description 104 

discharge 105 

discharge,  monthly 106 

gage  heights 105 

rating  table 106 

Roanoke,  Va. : 

description IOC* 

discharge lOR 

discharge,  monthly 101 

gage  heights 103 

rating  table 103 
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Roanoke  River  basin:  i'»Rc- 

description 102 

Roaring  River  at— 

Roaring  River,  N.  C: 

description 120-121 

diBch&rge , 121 

Rules  for  computation,  fundamental  and 

special .• 8-9 

Run-off,  in  inches,  definition  of 8 

S. 

Salisbury,  N.  C. 

Yadkin  River  near: 

description 115 

discharge 116 

discharge,  monthly 117 

gage  heists 116 

rating  table 117 

Savage  River  at— 
Bloomington,  Md.: 

description 63 

discharge 63 

gage  heights 64 

Schenck,  C.  A . ,  acknowledgment  to 16 

Second-foot,  definition  of 7 

Second-feet  per  square  mile,  definition  of . . .  8 

Sharpsbui^,  Md. 

Antietam  Creek  near: 

description 6»-70 

discharge,  monthly 71 

gage  height 70 

ra  ting  table 71 

Shenandoah  River  at— 
Killvme,  W.  Va.: 

description 71-72 

diacharge 72 

discharge,  monthly 73 

gage  heights 72 

rating  table 73 

Shenandoah  River  (North  Branch)  near— 
Riverton,  Va.: 

description 83 

discharge 83 

discharge,  monthly 8ft 

gage  heights. 84 

ratingtable 84 

Shenandoah  River  (South  Branch)  near- 
Front  Royal,  Va.: 

description 74 

discharge 74 

discharge,  monthly 76 

gage  heights 75 

rating  table 75 

Sfloam,  N.  C. 

Ararat  River  near: 

description 122 

discharge 122 

Single-point   method    of    measuring    dis- 
charge, description  of 13 

Slope  method  of  measuring  discharge,  use 

and  value  of 10 

South  Boston,  Va. 
Dan  River  at: 

description 109 

discharge 110 

discharge,  monthly Ill 

gage  heights 110 

ratingtable Ill 


Page. 
South    Branch    Potomac.     See    Potomac 

River  (South  Branch). 
South  Branch  Shenandoah.    See  Shenan- 
doah River  (South  Branch). 
South  Edmeston,  N.  Y. 
Unadilla  River  at: 

discharge 46 

South  Oxford,  N.  Y. 
Chenango  River  at: 

discharge 46 

South  River  at- 
Basic,  Va.: 

description 76 

discharge 76 

gage  heights 77 

Springfield,  W.  Va. 

South  Branch  Potomac  River  near: 

description 60 

discharge 60 

dischaige,  monthly 62 

gage  heights 61 

rating  table 61 

Staunton,  Va. 

Lewis  Crwk  near: 

description 77 

dischai^ 78 

gage  heights 78 

Stream  flow,  methods  of  measuring  and 

computing 10-16 

Susquehanna  River  at— 
Bingham  ton,  N.  Y.: 

-     deacription 17 

discharge 18 

discharge,  monthly 19 

gage  heights 18 

rating  table 19 

Danville,  Pa,: 

description 23 

dischaige 23 

discharge,  monthly 25 

gage  heights 24 

rating  table 25 

Harrisburg,  Pa.: 

description 26 

discharge 27 

discharge,  monthly 28 

gage  heights 27 

rating  Uble 28 

McCall  Ferry,  Pa.: 

description 29-^ 

discharge,  monthly 31 

gage  heights 30 

rating  table 31 

Sydney,  N.Y.: 

discharge 46 

Wilkesbarre,  Pa.: 

description 19-20 

discharge 20 

discharge,  monthly 22 

gage  heights 21 

rating  table 22 

Susquehanna  River  (West  Branch)  at  - 
VVilllamsport,  Pa.: 

description 37 

discharge 37 

discharge,  monthly 39 
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Susquehanim  River  (West  Branch)  at—      Page. 
WilliamBoort,  Pa— Continued. 

gage  heights 38 

rating  table 39 

Susquehanna  River  basin: 

description  of ^ 16-17 

Sydney,  N.  Y. 

Susquehanna  River  at: 

discharge 46 

T. 

Tables,  explanations  of 8 

Tuscarora  Croek  at— 
Martinsburg,  VV.  Va.: 

description 68 

discharge 69 

gage  heights 69 

U. 

Unadilla  River  at  - 

South  Edincston,  N.  Y.: 

discharge 46 

V. 

Velocity  metliods  of  measuring  discharge, 

description  of 1 1-14 

Vertical  velocity-our\'e  method  of  measur- 
ing discharge,  description  of 13 

W. 

Waverly,  N.  Y. 

Cayuta  Cre<*k  at : 

discharge 46 

Weir  method  of  measuring  discharge,  n*- 

quircmonts  of 11 

West  Branch  Susquehanna.    Srr  Susque- 
hanna River  (West  Branch). 
Westemport,  Md. 
Georges  Creek  at: 

description 64 

discharge 65 

gage  heights 65 


Wilkeabarre,  Pa.  PagK 
Susquehanna  River  at: 

description 19-30 

discharge 3[> 

dischazige,  monthly 22 

gage  heights 21 

rating  table 22 

WUUamsport,  Pa. 

Susquehanna  River  (West  Branch)  at: 

description 37 

discharge 37 

discharge,  monthly 39 

gage  heights 3S 

rating  tabic 39 

Wills  Creek  at— 

Cumberland.  Md.: 

description 6.1-66 

discharge* 66 

gage  heights 66 

Woodstock,  Md. 

Patapsco  River  at: 

description 41M0 

discharge 'H 

discharge,  monthly '>1 

gage  heights 30 

rating  table SI 

T. 

Yadkin  River  at— 

North  Wilkesboro,  X.  C: 

description US 

dischai^ge lis 

gage  heights IW 

Salisbury,  N.  C: 

description n'> 

discharge 116 

dischai^c,  monthly 117 

gage  heights 116 

rating  table 1 17 

Yadkin  (Pedec)  River  basin: 

description 114-115 


CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  167.] 

The  pablications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress, 
for  distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
su>>iect8,  and  the  total  number  issued  is  large.  They  have  therefore  l^een  classified 
into  the  following  series:  A,  Economic  geology;  B,  Dewiriptive  geology;  C,  Systematic 
geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  (General  hydrographic  investi- 
gations; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

Seriet  P.— The  hydrographic  progreaB  reports  contain  the  resulta  of  stream  mea.Hurement8.  A 
report  i»  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  publLohed  as  water-supply  and  irrigation  papern.  The  following  is  a  list,  by  years,  of  the  publi- 
cations containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1H8H-190S)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-supply  Papers  Nos.  35, 36, 37. 38,  and  39;  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-Supply  Papeni  Nos.  47, 48, 49, 50. 51,  and  52;  Twenty-second  Annual  Report.  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  <i6  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  86, 

IHR  167—06 9  I 


II  SERIES    LIST. 

1903.  Eaat  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-supply  Papers  Nos.  99  aud  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125, 126, 127. 128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130. 131, 132, 133. 134,  and  185. 

1905.  East  of  Mississippi  River,  Nos.  165,  166,  167.  168, 169, 170,  171. 
West  of  Mississippi  River,  Nos.  171,  172,  173,  174, 176.  176,  177.  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  United 
States,  from  which  hydrographlc  and  reclamation  work  in  the  respective  localities  is  carried  on.  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass..  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court:  AiiiJtin. 
Tex.,  University  of  Texas;  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wyo.: 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles.  Cal.,  1108  Union  TruM 
Building;  Phoenix,  Ariz.;  Carlsbad,  N.  Mex.;  £1  Paso.  Tex.;  Billings,  Mont.;  Huntley,  Mont.;  Haxen, 
Nev.;  Boise,  Idaho;  North  Yakima,  Wash.;  Portland,  Oreg.,  351  Washington  street. 

Coireepondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
March,  1906. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  IV. 


By  M.  R.  Hall  and  John  C.  Hott. 


INTRODUCTION. 
ORGAiaZATION  AND  SCOPE  OF  TVORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of 
1888,  when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained 
an  item  of  $12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  undei^ound  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections.''     (Stat.  L.,  vol.  28,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the 
following  table: 

Annual  appropriation  for  hydrographic  surveys  for  fiscal  years  ending  June  30 y  1895  to  1906. 


1895 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systemized  by  the  adoption  of  standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  There  is 
also  collected  information  concerning  river  profiles,  duration  and  magnitude  of  floods, 
water  power,  etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the 
study  of  the  hydn^raphy  of  every  important  river  basin  in  the  United  States  and  is  of 
direct  value  in  the  commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging 
stations  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of 
time  it  Is  maintained  depend  largely  upon  the  physical  features  and  the  needs  of  each 
locality.     If  the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  informa- 
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PART  IT. 


By  M.  R.  Hall  and  John  C.  Hott. 


INTRODUCTION. 
ORGANIZATION  AND  SCOPE  OF  WORK. 

The  hydrpgraphic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of 
1888,  when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 1894,  which  contained 
an  item  of  $12,500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (Stat.  L.,  vol.  28,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the 
foUowmg  table: 

Annual  appropriation  for  hydrograpkic  surveys  for  fiscal  years  ending  June  30 y  1896  to  1906. 


1895 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systeraized  by  the  adoption  of  standard  methods 
and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and  a 
corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  There  is 
also  collected  information  concerning  river  profiles,  duration  and  magnitude  of  floods, 
water  power,  etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the 
study  of  the  hydrography  of  every  important  river  basin  in  the  United  States  and  is  of 
direct  value  in  the  commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  arc  made,  gaging 
stations  are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of 
time  it  L<?  maintained  depend  largely  upon  the  physical  features  and  the  needs  of  each 
locality.     If  the  water  is  to  be  used  for  power,  spn^cial  effort  is  made  to  obtain  informa- 
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tion  concerning  the  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives 
special  attention.  In  all  sections  of  the  country  permanent  stations  are  maintained  for 
general  statistical  purposes,  to  show  the  conditions  existing  through  long  periods.  They 
are  also  used  as  primary  stations,  and,  in  connection  with  short  series  of  measurements, 
serve  as  a  basis  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring 
the  flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  iniprov(>d 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  bcvn 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  lai^e  number  of  miscellaneous  measurements  and  special  investigations 
were  made.  "The  report  of  Progress  of  Stream  Measurements,"  which  contains  the  results 
of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers,  Nos- 
165  to  178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 
No.  166.  Hudson,  Tassaic,  Raritan,  and  Delaware  River  drainages. 

No.  167.  Susquehanna,  Gunpowder,    Patapsco,    Potomac,  James,    Roanoke,   and  Yadkin    River 
drainages. 
No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  Eastern  Gulf  of  Mexico  drainages. 
No.  169.  Ohio  and  lower  eastern  Mississippi  river  drainages. 
No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay,  and  upper  e«.8tern  and  western  Mississippi  River  drainages. 
No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 
No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 
No.  175.  Colorado  River  drainage. 
No.  176.  The  Great  Ba«in  drainage- 
No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 
No.  178.  Columbia  River  and  i'uget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  upon  the  observations,  and  such  other  information  as  may  have  a  dire<ct 
bearing  on  the  subject  of  study,  and  include,  as  far  as  practicable,  descriptions  of  the  basins 
and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 


St.  John. 

St.  Croix. 

I*enobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Sttco. 

Merrimac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

liounoke. 

Tar. 

Neuse. 

Cape  Fear. 


List  of  drainage  basiris  in  the  United  States, 

NOBTUERN  ATLANTIC  DRAINAGE  BASINS. 

Thames. 

Uousatonie. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  Northern  Atlantic. 

SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

.\ltamaha. 

Minor  Southern  Atlantic 
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Suwan^e. 

Apalachicola. 

Mobile. 


Lower  eastern  MlsslMlppl. 
Ohio. 


Lake  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Erie. 


EASTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Peari. 

Minor  Eastern  Gulf  of  Mexico. 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

I  l^pper  eastern  Mississippi. 

ST.  LAWRENCE  DRAINAGE  BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Charaplain  (Richelieu  River). 

Minor  St.  Lawrence. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Wasatch  Mountain. 
Humboldt. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


WESTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Lower  western  Mississippi. 

Arkansas. 

Red. 

WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Guadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  Western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

Sierra  Nevada. 
'  Minor  streams  in  Great  Basin. 

PACinc  COAST  DRAINAGE  BASINS. 

Columbia. 
Puget  Sound. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream,  the  "nin-ofT''  or  "dischai^e,"  is  expressed  in 
vanous  terms,  each  of  which  has  become  a.ss<iciated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  socond-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
foot.    They  may  be  deflned  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  fo9t  per  second,  and  is  the  quantity  of  water 
flowing  in  a  stream  one  foot  wide,  one  foot  deep,  at  a  rate  of  one  foot  per  second.  It  is 
generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an  orifice  one  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
irrigators  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  dis- 
tributed uniformly,  both  as  regards  time  and  area. 

"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  covered  if  all  the 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
mi 


10  STREAM   MEASUREMENTS   IN    1905,  PART   IV. 

"Acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  one  foot.  It  is  commonly  used  in  connection  with  storage  for  ir- 
rigation work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot. 
One  second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet  or  approxi- 
mately two  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1 .  Description  of  station. 

2.  Lost  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  upon  all  the 
facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station,  and  they  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment 
of  the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  area  of  cross  sec- 
tion, the  mean  velocity,  the  gage  height,  and  the  discharge  in  secx)nd-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in 
the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gagt*. 
At  most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  riv«»r 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "  Maximum '^  give:* 
the  mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  a.s 
given  in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for 
the  day,  there  might  have  been  short  periods  when  the  water  was  higher  and  the  corrv- 
sponding  discharge  larger  than  given  in  this  column.  Likewise  in  the  column  of  '' Mini- 
mum" the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was 
lowest.  The  column  headed  "  Mean  "  is  the  average  flow  for  each  second  during  the  month. 
Upon  this  the  computations  for  the  two  remaining  columns,  which  are  defined  on  page  9, 
are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 
have  been  used: 

rirXI>AMENTAL  RULES  FOR  COMPUTATION. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money 
is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four 
significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  dischaige  curve  whi^:* 
per  cent  of  error  is  5  times  the  average  per  c<^nt  of  error  of  all  the  other  measurement 5 
should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by 
dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  out  -without  changing 
the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  Ije  rejected  is  greater  than  5,  drop  it  and  increase  tlie 
preceding  figure  by  1.    Example:  1,827.6  becomes  1,828. 
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(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure, 
drop  the  5.    Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure, 
drop  the  5  and  inorease  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 

,  SPECIAL  RULES  FOR  COMPUTATION. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  based 
will  warrant.     No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are 
below  100  second-feet.  Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly 
mean  shall  be  a  significant  figure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be 
carried  out  to  at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first 
significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried 
out  to  two  significant  figures.  Example:  1.25;  0.125;  0.012;  0.0012.  The  yearly  means 
for  these  quantities  are  always  to  be  expressed  in  three  significant  figures  and  at  least  two 
decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
]  second-foot  equals  40  Arizona  miner's  inches. 

I  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448 J^  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 
1  second-foot  equals  6.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  Inches  equals  15  United  States  gallons  per  second. 
100  California  miner's  inches  equals  77  Colorado  miner's  mches. 
100  California  miner's  inches  for  one  day  equals  4  acre-feet. 
100  Colorado  miner's  inches  equals  2.00  second-feet. 
100  Colorado  miner's  inches  equals  I9J>  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equals  130  California  miner's  inches. 
100  Colorado  miner's  inches  for  one  day  equals  5.2  acre-feet. 
100  United  States  gallons  per  mmute  equals  0.223  second-loot. 
100  United  States  gallons  per  minute  for  one  day  equals  0.44  acre-feet. 
1  million  United  States  gallons  per  day  equals  1^  second-feet. 
I  million  United  States  gallons  equals  3.07  acre-feet. 
1  million  cubic  feet  equals  22.d5  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
I  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0X)737  second-foot  per  year. 
1  Inch  equals  2.54  centimeters. 
1  foot  equals  0 J048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  1.60035  kilometers. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  Inches. 
I  square  yard  equals  0.836  square  meter. 
1  a^re  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,K40  square  yards. 
]  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2.50  square  kilometers. 
1  cubic  foot  equals  0^0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,196,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  year. 
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1  gallon  equals  3.7854  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  39.37  inches.    Log.  1.5851654. 

1  meter  equals  3.280833  feet.    Log.  0.*)  159842. 

1  meter  equals  1.093611  yards.    Log.  0.0388629. 

1  kilometer  equals  3,281  feet;  equals  five-eighths  mile,  nearly. 

1  square  meter  equals  10,764  square  feet;  equals  1,196  square  yards. 

1  hectare  equals  2.471  acres 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 

1  liter  equals  1.0567  quarts. 

1  gram  equals  15.43  grains. 

1  kilogram  equals  2.2046  pounds 

1  tonneau  equals  2,204.6  pounds. 

1  foot  per  second  equals  1.097  kilometers  per  hour. 

1  foot  per  second  equals  0.68  mile  per  hour. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

I  atmosphere  equals  15  pounds  per  square  inch;   1  ton  per  square  foot;  1  kilogram  per  squars 

centimeter. 

Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.8  feet. 

li  horsepower  equal  about  1  kilowatt. 

Sec  .-ft.  X  fall  In  feet 
To  calculate  water  power  quickly :  j  ^  ==Net  horsepower  on  water  wheel,  realizing  80 

per  cent  of  the  theoretical  power.  _ 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  l>h*;  l—length 
of  weir  in  inches;  h»head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 

To  change  miles  to  inches  on  map: 

Scale  1: 125000, 1  mile^O.50688  inch. 

Scale  1 :  90000,  1  mlle= 0.70400  Inch .     • 

Scale  1:62500, 1  mile=  1.01376  inches. 

Scale  1:45000,  1  mile=  1.40800  Inches. 

FIELD  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geological 
Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  persons  using  thi^ 
report  may  readily  become  acquainted  with  the  general  methods  employed,  the  following 
brief  descriptions  are  given: 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes: 

(1)  Those  with  permanent  beds ;  (2)  those  with  beds  which  change  only  during  extreme  low 
or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow, 
special  methods  are  necessary  for  each  cla&s.  The  data  upon  which  these  estimates  are 
based  and  the  methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams:  (\) 
By  measurements  of  slope  and  cross  section  and  the  use  of  Chezy'sand  Kutt^r's  formulas: 

(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  the  area  of 
the  cross  section.  The  method  chosen  for  any  case  depends  upon  the  local  physical  condi- 
tions, the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time  that  the 
record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be  used 
in  the  Chezy  fonnula,  v=c\^Rs.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  in  determining  the  values  of  the  coefficient  n,  which  appears  therein. 
The  results  obtained  by  the  slope  method  are,  in  general,  only  roughly  approximate,  owing 
to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be 
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used  in  Kutter's  formula.  The  most  common  use  of  this  method  is  in  estimating  the  flood 
discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the  slope  as  shown 
by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  the  flow.  If  dams  are 
suitably  situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of 
flow.  The  conditions  neceasary  to  insure  good  results  may  be  divided  into  two  classes:  (1) 
Those  relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the 
diversion  and  use  of  water  around  and  through  the  dam. 

The  physical  requirements  are  as  follows:  (a)  Suflficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (b)  absence  of  leaks  of  appreciable  magnitude;  (c) 
topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  (d)  level 
credits,  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (c)  crests  of  a 
typ»e  for  which  the  coefficients  to  be  used  in  Q^=c  hh,^  or  some  similar  standard  weir  formula, 
are  known  (see  Water^upply  Paper  No.  150);  (f)  either  no  flash  boards  or  exceptional 
care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  the  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  diverted  should 
be  reasonably  constant.     Furthermore,  it  should  be  so  diverted  that  it  can  be  measured, 


Fig.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels  which  are  of  standard 
make,  or  which  have  been  rated  as  meters  under  working  conditions,  and  so  installed  that 
the  gate  openings,  the  heads  under  which  they  work,  and  their  angular  velocities  may  be 
accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a 
head,  on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  me'hod. — The  determination  of  the  quantity  of  water  flowing  past  a  certain 
section  of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is 
the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The 
mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the 
channel  conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  upon  the 
contour  of  the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  measuring 
the  velocity  of  a  stream  are  by  floats  and  current  meters. 
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Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining 
discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  4jf 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  arc  located  as  far  as  possible  where  the  channel  is. 
straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents,  back- 
water or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams  and  dafn^ 
or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 

There  are  generally  pertinent  to  a  gaging  station  certain  permanent  or  semipermanent 
structures  which  are  usually  referred  to  as  equipment.  Tliese  are  a  gage  for  determining 
the  fluctuations  of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred, 
permanent  marks  on  a  bridge  or  a  tagged  lino  indicating  the  points  of  measurement,  and 
where  the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in 
position  in  the  water.  As  a  rule,  the  stations  are  located  at  bridges  if  the  channel  conditions 
are  satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of 
the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactonr 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  case 
of  all  surface  float  measurements  coefficients  must  be  used  to  reduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  "run,"  a  scle(?ted  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  largo  number  of  velocity  determinations  are  made  at  different  points  acrcMs 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  meaii  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  cur\-e 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  cur\e  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  i-evolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  tlie  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  difl'erent  speeds,  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives  the  velocity 
per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  tpyes:  Those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw  propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  has  been  extensively  used  by  the  United  States  Geological  Survey, 
an  attempt  has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all 
conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  a  cable,  a  boat,  or  by  wading, 
and  gaging  stations  may  Ix?  classified  in  accordance  with  such  use.  Fig.  1  shows  a  typical 
cable  station. 
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In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpendic- 
ular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are  observed  are 
known  as  rpeasuring  points,  and  are  usually  fixed  at  regular  intervals,  varying  from  2  to  20 
feet,  depending  upon  the  size  and  condition  of  the  stream.  Perpendiculars  dropped  from 
the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip  or  pair  of  strips 
the  mean  velocity,  area,  and  dischai^  are  determined  independently,  so  that  conditions 
existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do  not  apply. 

There  are  in  general  use  three  classes  of  methods  of  measuring  velocitj'  with  current  meters: 
multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve; 
0.2  and  0.8  depth;  and  top,  bottom,  and  mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
each  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  veloci- 
ties as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the 
resulting  points,  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically  the 
magnitude  and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity- 
curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  com- 
plete measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for 
purposes  of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple  point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with  hori- 
zontal axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the 
mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show 
that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-water 
conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  4  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2, 0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  of 
mean  velocity,  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of  mean 
velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority  of  the 
measurements.  A  large  number  of  vertical  velocity-cur\'e  measurements  taken  on  many 
streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing  the 
velocity  obtained  at  0.6  depth  to  moan  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1  foot 
below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences.  This 
is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at  the 
subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  upon  the  stage, 
velocity  and  channel  conditions.  The  higher  the  stage  the  lai^er  the  coefficient.  This 
method  is  specially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that  the 
meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
under  ice  and  as  a  check  on  the  point  methods. 
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The  area,  which  is  the  other  factor  in  tlic  velocity  method  of  determining  the  dischai^or  a 
stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  general 
contour  of  the  bed  of  the  stream,  which  is  detennined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  cither  In- 
using  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  permanent 
beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections  ser\'e  to 
check  the  soundings  which  are  taken  at  tho  time  of  the  measurements,  and  from  them  any 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  arp  alsrj 
of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  a^ 
accurate  soundings  are  hard  \,  .  -  ain  at  high  stages. 

In  computing  the  d*  leasurements  from  the  observed  velocities  and  depths  at 

various  pointji  of  measu.^ment,  tho  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1 ,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  dischaige  and  the  area  are  the  sums  of  that«e  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by  the 
total  area. 

The  detennination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period,  and  also  to  lack  of  definite  information  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-cur\e 
method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the 
surface  of  the  water  as  it  rises  in  a  hole  cut  in  tho  ice,  the  thickness  and  character  of  the  ice, 
etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  constructing  a 
rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  considering 
in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  data  as  are  avail- 
able in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146,  pp.  141-48. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  upon  whether  or  not 
the  bed  of  the  stream  is  pennanent. 

For  stMions  of  streams  with  pennanent  l)eds  the  first  step  in  computing  the  run-off  is  the 
construction  of  a  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of  the 
stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of  water 
flowing.  The  construction  of  the  rating  table  depends  upon  the  method  used  in  measuring 
flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  fomiula. 
The  coefficients  to  be  used  in  its  application  depend  upon  the  type  of  dam  and  other  condi- 
tions near  its  crest.  After  inserting  in  the  weir  formula  tho  measured  length  of  crest  and 
assumed  cx)efficient,  the  discharge  is  computed  for  various  heads,  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at 
the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and 
the  quantity  of  water  flowmg,  and  a  thorough  knowledge  of  the  conditions  at  and  in  the 
vicinity  of  the  station. 

The  construction  of  the  rating  table  depends  upon  the  following  laws  of  flow  for  open 
permanent  channels:  (I)  The  discharge  will  remain  constant  so  long  as  conditions  at  or 
near  the  gaging  station  remain  constant.  (2)  Neglecting  the  change  of  slope  due  to  the  rise 
and  fall  of  the  stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a  given 
stage.  (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  tho  various  discharge  measurements,  using  gage  heights  as 
ordinates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  tho  discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.    For  the 
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development  of  these  curves  there  should  be  therefore  a  sufficient  number  of  discharge 
measurements  to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating 
curve  with  its  corresponding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any 
change  in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves 
are  therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight 
line,  unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean  velocity  curve  dej^nds  chiefly  up.  '  ^  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.    Of  these.  -is  the  principal  factor. 

In  accordance  with  the  relative  changes  of  these  factors  the  curvo'inay  be  either  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity  curve 
wiU  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area 
curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 
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Fig.  2.— Rating,  area,  and  mean  velocity  curves  for  South  Fork  of  Skykomish  River  near  Index, 

Wash. 

The  dischai^e  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mates. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
results  obtained  with  a  Hmited  number  of  measurements,  provided  that  some  of  them  are 
IBB  1S8— 06 2 
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taken  soon  after  the  change  occurs.  For  streams  with  continually  sliifting  beds,  such  as 
the  Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three 
days  and  the  discharge  for  intervening  da3rs  obtained  either  by  interpolation  modified 
by  gage  height  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the 
Nineteenth  Annual  Report,  Part  IV,  p.  323,  and  in  the  Engineering  News  of  April  21,  1904. 
This  method,  or  a  graphical  apphcation  of  it,  is  also  much  used  in  estimating  flow  at  stations 
where  the  bed  shifts  but  slowly. 

COOPERATION   AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  locul 
hydrographers.  Acknowledgement  is  extended  to  other  persons  and  corporations  who 
have  assisted  local  hydrographers  or  have  cooperated  in  any  way,  either  by  furnishing 
records  of  the  height  of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  con- 
tained in  this  report. 

-(4  tofcanw.— District  Hydrographer  M.  R.  Hall,o  assisted  by  J.  M.  Giles,  W.  E.  Hall,  B.  S.  Drane,  and 
F.  A.  Murray.  Dr.  E.  A.  Smith,  State  geologist,  has  paid  the  salaries  of  river  observers  at  Beck,  Per* 
Sturdevant,  Jenifer,  Riverside,  Elk,  and  Genterville.  Gage  heights  were  furnished  by  the  Corpp  of 
Engineers,  U.  S.  Army,  for  Palos  and  Tuscaloosa,  and  by  the  United  States  Weiithcr  Bureau  obser\-er. 
F.  P.  Chaffee,  for  Selma. 

(?cor^.— District  Hydrographer  M.  R.  Hall,  assisted  by  J.  M.  Giles,  W.  E.  Hall,  B.  S.  Drane,  F.  A. 
Murray,  A.  T.  Mitchelson,  and  O.  P.  Hall.  Prof.  W.  S.  Yeates,  State  geologist,  has  paid  the  salaries 
of  river  observers  at  Tallulah  Falls,  Groveland,  Davisboro,  Reidsville,  Greensboro,  Buckhead,  Flo%nli£. 
Norcross,  Demorest,  Freemans,  Canton  (part  of  year),  Carters,  and  Cartecay.  J.  M.Youngbloo<l  hjj* 
furnished,  without  cost,  gage  heights  for  Augusta.  The  folloi^ing  United  States  Weather  Bun*<iu 
ofhcials  have  furnished  gage  heights  for  the  United  States  Weather  Bureau  stations,  as  noted  in  iLe 
description  of  stations:  D.  Fisher,  Augusta,  Ga.;  J.  B.  Marbury,  Atlanta,  Oa.;  and  M.  B.  Summer^. 
Macon,  Ga.  Transportation  has  been  furnished  by  J.  S.  B.  Thompson,  general  agent  of  the  Southen: 
Railway;  by  Thomas  K.  Scott,  general  manager  of  the  Georgia  Railroad;  by  James  T.  Wright,  vi<\^ 
president  and  general  manager  of  the  Macon,  Dublin  and  Savannah  Railroad;  by  W.  L.  Mapothcr. 
first  vice-president  of  the  Louisville  and  Nashville  Railroad.  The  above  transportation  was  not 
confined  to  the  State  of  Georgia,  but  was  also  furnished  for  the  States  of  South  Carolina,  Aiabania. 
Mississippi,  and  Tennessee. 

Mississippi.— District  Hydrographer  M.  R.  Hall,  assisted  by  J.  M.  Giles  and  W.  E.  Hall.  G*p? 
heights  were  furnished  by  the  United  States  Weather  Bureau  ofiicials  for  the  stations  at  Yazoo  Ciiy. 

North  Carolina.— District  hydrographer,  M.  R.  Hall,  assisted  by  W.  E.  Hall  and  B.  S.  Drane.  Dr. 
C.  A.  Schenck,  director  of  the  Biltmore  School  of  Forestry,  paid  the  gage  readers  at  Davidsons  Riwr, 
Sitton,  and  Pinkbed. 

South  Carolina.— District  Hydrographer  M.  R.  Hall,  assisted  by  J.  M.  Giles,  B.  S.  Drane,  A.  T.  Mitch- 
elson, and  F.  A.  Murray. 

SANTEE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF   BASIN. 

Santee  River  is  formed  in  the  central  part  of  South  Carolina  by  the  junction  of  Congaree 
and  Wateree  rivers,  flows  southeastward,  and  enters  the  Atlantic  Ocean  about  10  miJes 
north  of  Cape  Roumain.  It  has  a  total  length  of  about  180  miles  (following  the  coui^  of 
the  river)  and  drains  an  area  of  about  15,000  square  miles.  It  is  a  navigable  stream  for 
its  entire  length,  and  of  course  oflfers  no  opportunities  for  the  development  of  power. 

Wateree  River,  the  more  northerly  of  the  two  parent  streams,  rises  on  the  ^flstem  slope 
of  the  Blue  Ridge,  in  McDowell  County,  N.  C,  and  flows  northeastward  and  then  east- 
ward, then  bends  abruptly  to  the  southeast  and  flows  in  this  general  direction  across  th«' 
south  central  part  of  North  Carolina  and  the  north  central  part  of  South  Carolina  to  it> 
junction  with  the  Congaree,  practically  paralleling  the  course  of  Yadkin  and  Pedee  rivers. 
This  stream,  throughout  its  course  m  North  Carohna  and  also  through  that  part  of  its  cours? 
in  South  Carolina  above  the  mouth  of  Wateree  Creek,  is  known  as  Catawba  River.     The 

a  Office  of  the  district  hydrographer  for  South  Atlantic  States  and  eastern  Gulf  of  Mexico,  <S»  Temple 
court,  Atlanta,  Ga. 
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total  length  of  the  stream  is  about  270  miles  in  a  straight  line,  and  about  450  miles  when 
all  the  windings  are  followed. 

The  Wateree  is  navigable  as  far  as  Camden,  but  above  that  point  the  fall  is  so  great  that 
navigation  is  impracticable.  In  1826  and  following  years  the  State  of  South  Carolina  spent 
large  sums  in  the  attempt  to  render  the  river  navigable  by  means  of  locks  and  dams.  Some 
large  and  important  works  were  constructed  at  great  expense,  but  the  undertaking  was 
abandoned  before  their  completion. 

The  drainage  basin  resembles  that  of  the  Yadkin  in  many  respects,  the  upper  portion 
of  the  stream  flowing  between  parallel  ranges  of  mountains,  from  which  it  receives  many 
tributaries,  affording  much  power.  The  average  width  of  the  valley  of  the  main  stream 
in  North  Carolina  is  only  from  15  to  20  miles,  and  the  fall  in  the  main  stream  is  considerable. 
The  greater  part  of  the  drainage  basin  is  hilly,  and  the  upper  portions  are  mountainous. 
A  number  of  the  tributary  streams  rise  and  flow  for  almost  their  entire  course  in  high 
mountains.  About  65  per  cent  of  the  upper  part  of  the  basin  is  in  forest.  Linville  and 
John  rivers,  the  principal  tributaries  in  North  Carolina,  flow  in  country  of  thfs  character, 
and  their  basins  are  almost  entirely  forested. 

Wateree  River  crosses  the  fall  line  about  5  miles  above  Camden,  S.  C,  in  rapids  about 
5  miles  in  length,  with  a  total  fall  of  about  52  feet.  The  Great  Falls  of  the  Catawba  are 
some  distance  above.  This  is  the  lai^gest  power  in  South  Carolina  and  one  of  the  largest 
in  the  Southern  States,  the  available  fall  being  173  feet. 

The  average  rainfall  in  the  basin  is  about  50  inches,  the  annual  total  increasing  as  the 
stream  is  ascended.  The  greatest  flood  ever  experienced  on  the  river  was  in  May,  1901, 
the  gage  reading  at  the  Rockhill  station  being  24.15  feet  and  the  measured  discharge  nearly 
151 ,000  second-feet,  or  nearly  50  second-feet  per  square  mile  from  the  drainage  basin  above 
the  station.  The  greatest  flood  previously  experienced  on  the  stream  was  in  1865.  This 
was  only  2  feet  lower  than  the  flood  of  May,  1901,  on  the  lower  part  of  the  river,  but  the 
latter  rise  exceeded  all  previous  records  on  the  upper  part  of  the  river  by  from  8  to  15  feet. 

The  minimum  flow  recorded  for  the  Rockhill  station  is  1,300  second-feet,  or  about  0.43 
second-foot  per  square  mile.  This  occurred  in  September,  1895  and  1896.  The  maximum 
flow  is  about  116  times  the  minimum.  During  1904  the  minimum  flow  was  810  second- 
feet  at  the  Catawba  station.  This  was  due  to  the  storing  of  water  at  the  new  dam  near 
RockhiU. 

The  Congaree,  the  second  and  more  southerly  of  the  two  streams  which  by  their  union 
form  the  Santee,  is  formed  by  the  junction  of  Broad  and  Saluda  rivers  between  Lexington 
and  Richland  counties,  S.  C,  whence  it  flows  in  a  general  southeasterly  direction,  but  in  a 
very  tortuous  channel,  for  about  60  miles  to  its  junction  with  the  Wateree.  The  stream  is 
navigable  to  Columbia,  the  capital  of  the  State.  There  it  crosses  the  fall  line,  giving  rise 
to  a  very  fine  water  power,  the  only  one  on  the  stream,  which  is  being  extensively  used  in 
the  manufacturing  enterprises  of  Columbia. 

Broad  River  rises  on  the  eastern  slope  of  the  Blue  Ridge  near  Hickory  Nut  Gap,  in  the 
southwestern  part  of  McDowell  County  and  the  northeastern  part  of  Henderson  County, 
N.  C,  and  flows  in  a  general  southeasterly  direction  across  a  portion  of  south-central  North 
Carolina  and  north-central  South  Carolina  to  its  junction  with  the  Saluda  at  Columbia. 
The  length  of  the  river  in  a  straight  line  is  about  128  miles,  but  it  is  much  greater  if  the 
course  of  the  river  is  followed. 

In  general  character  the  drainage  basin  closely  resembles  those  of  the  Yadkin  and  the 
Catawba.  It  lies  entirely  above  the  fall  line,  is  without  lakes,  and  is  well  wooded,  espe- 
cially in  the  upper  portion,  and  the  soil  is  generally  loose  and  porous. 

The  rainfall  of  the  basin  averages  about  51  inches,  of  which  about  13  inches  fall  in  spring, 
the  same  in  summer,  about  10  in  autumn,  and  about  15  in  wmter.  It  is  probable  that 
the  precipitation  in  the  region  about  the  headwaters  is  much  greater  than  these  amounts 
indicate. 

The  maximum  flood  recorded  at  the  Alston  station  on  this  stream,  25  miles  above  Colum- 
bia, occurred  in  May,  1901,  the  estimated  discharge  being  131,000  second-feet,  equivalent 
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to  about  28  second-feet  per  square  mile.  The  minimum  flow  recorded  at  the  same  place  is 
1,250  second-feet,  equivalent  to  0.27  second-foot  per  square  mile.  This  occurred  during 
October,  1904.    The  tnaximum  flow  is  therefore  about  105  times  the  minimum. 

Saluda  River  is  formed  in  western  South  Carolina  by  the  junction  of  North,  South,  and 
Middle  forks,  and  flows  southeastward  to  its  junction  with  Broad  River,  the  length  of  the 
stream  being  about  1 10  miles  in  a  straight  line.  The  three  forks  are  mountain  streams,  and 
the  character  of  the  drainage  basin  is  similar  to  that  of  Broad  River. 

The  average  rainfall  over  the  basin  of  the  stream  is  51  inches,  the  amount  and  seasonal 
distribution  being  similar  to  that  on  the  Broad.  The  maximum  flood  recorded  at  the 
Waterloo  station  on  this  stream  occurred  in  February,  1902,  the  rise  being  23  feet  above 
low  water  and  the  estimated  discharge  being  about  18,500  second-feet,  equivalent  to  about 
18  second-feet  per  square  mile.  The  minimum  discharge  so  far  recorded  is  2Q0  second-feet, 
or  about  0.19  second-foot  per  square  mile.  This  occurred  during  October,  1904.  The 
maximum  dischaige  is  therefore  about  108  times  the  minimum. 

The  following  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905: 

CATAWBA   RIVER  NEAR     CATAWBA,   S.    C. 

This  station  was  established  in  order  to  continue  the  records  on  Catawba  River  after  the 
Rockhill  station  had  been  abandoned.  No  very  favorable  section  was  found,  hut  this  one 
was  selected  as  the  most  available  one,  and  a  temporary  gage  was  put  in  September  1 1 ,  1903, 
by  J.  M.  Giles.  The  station  is  located  at  the  bridge  of  the  Southern  Railway  2  miles  south- 
east of  Catawba,  S.  C,  and  about  2  miles  below  the  crossing  of  the  Seaboard  Air  Line. 

The  channel  is  straight  above  and  below  the  bridge.  At  ordinary  stages  the  river  is  about 
490  feet  wide;  at  high  stages  the  banks,  which  are  rather  high,  will  overflow  to  some  extent, 
but  all  water  will  pass  under  the  bridge  and  its  approaches.  The  bed  is  partly  rock  and  will 
probably  shift  little.  The  current  is  sluggish  at  low  water — ^rather  too  much  so  for  accurate 
work. 

Discharge  measurements  are  made  from  a  plank  footway  on  the  lower  members  of  the 
bridge.  The  initial  point  for  soundings  is  the  river  edge  of  the  capstone  on  the  left  bank 
pier.  The  bridge  is  a  three-span  deck  bridge  about  520  feet  long,  with  250  feet  of  trestle 
approach  on  the  right  bank  and  160  feet  on  the  left  bank.  The  bridge  is  not  quite  at  right 
angles  with  the  current  and  corrections  are  made  to  the  widths  in  computing  measurements. 

The  gage  is  a  vertical  timber,  reading  from  zero  to  12  feet,  driven  into  the  bed  of  the  river 
and  spiked  to  a  willow  tree.  It  is  located  on  the  left  bank  of  the  river,  about  85  feet  above 
the  bridge.  A  second  section  of  the  gage  is  attached  to  a  tree  on  the  bank  of  a  small 
branch  about  200  feet  from  the  river  and  the  same  distance  above  the  bridge.  This  section 
extends  from  12  to  27  feet.  The  gage  is  read  twice  each  day  by  J.Y.  Bric«.  Bench  marks 
were  established  as  follows:  (1)  The  top  of  the  joint  plate  on  the  upstream  bottom  chord 
at  a  point  44  feet  from  the  initial  point,  elevation,  31.70  feet.  (2)  A  standard  copper  plug 
set  in  a  solid  rock  projecting  from  water  in  river  about  200  feet  above  the  bridge  and  oppo- 
site point  240  feet  from  initial  point;  elevation,  5.73  feet.  Elevations  refer  to  datum  of 
the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=Water-Supply  Paper): 

Dosoription:  Ann  18,  iv,  p  64;  \VS  l.*),  p  34;  27,  p  27;  36,  pp  120-121;  48,  p  143;  65,  p  247;  83,  pp  73-74; 
98.  p  42;  127,  p  20. 
Discharge:  Ann  18,  iv,  p  64;  WS  15.  p  34;  27,  p  44;  36,  p  121;  48,  p  143;  65,  p  247;  98,  p  42;  127,  p 30. 
Discharge,  minimum:  WS  36,  p  122. 

IMsohargr,  monthly:  Ann  18,  iv,  p  65;  19,  Iv,  p  212;  20,  iv,  p  149;  21,  iv,  p  123;  \V8  75,  p  58;  127,  p  22. 
Discharge*,  yearly:  Ann  20,  iv,  p  50. 

(Jageh.ights:  WSll,pl8;  15,p34;  27,p37;  36,pl2I;  48,  p  144;  65,  p248;  83,p74;  98,  p43;  127,  p  21. 
Ilytlrographs:  Ann  19,  iv,  p  213;  20,  Iv,  p  149;  21,  iv,  p  123. 
Hating  tables:  Ann  18,  iv,  p  65;  19,  iv,  p  212;  WS  27,  p  45;  39,  p  443;  65,  p  320;  127,  p  22, 
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DUtharge  mstunirements  ofCaUxwba  River  near  Caiauha,  S.C.in  1906, 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

2.88 

1.46 

1.60 

1.42 

.31 

Oase 
height. 

Dis- 
charge. 

January  14 

J.  M.  OHm 

Fe€t. 
475 
456 
444 

470 
452 

5,721 
3,916 
3,403 
2,965 
2,606 

Feet, 
7.95 
4.15 
3.76 
3.06 
1.55 

Second- 
feet. 

16,460 

January  16 

do 

5,731 

Maichia 

do 

5,438 

May  29 

B.  S.  Drane 

4,221 

Xovember  15 . . 

W.E.  Hall 

824 

10.. 
IL. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


29.. 
30.. 
31.. 


Daily  gage  height ^  infeei,  of  Catawba  River  near  Catawba,  S.  C.,for  1906. 


Day. 


Jan. 


Feb. 


2.6 

2.65 

2.45 

2.5 

2.45 

2.4 

3.5 

3.8 

3.7 

3.1 

2.85 

3.2 

6.1 

8.1 

5.4 

4.2 

3.3 

3.2 

3.0 

3.0 

3.0 

2.75 

2.85 

2.65 

2.6 

2.45 

2.1 

2.05 

2.4 

2.7 

2.6 


2.5 
2.45 
2.35 
2.3 
2.3 
2.55 
2.35 
2.7 
3.5 
3.9 
4.5 
5.0 
7.4 
7.7 
5.5 
3.8 
3.4 
3.2 
3.2 
3.7 
11.9 
11.2 
8.2 
7.0 
5.8 
4.7 
4.4 
4.0 


Mar.     Apr.    May.    June. 


3.7 

3.i 

3.3 

3.2 

3.1 

3.2 

3.0 

3.1 

2.9 

3.1 

3.0 

3.4 

3.8 

3.3 

3.2 

3.0 

2.9 

2.8 

2.75 

2.85 

2.7 

2.7 

2.75 

2.85 

2.65 

2.76 

2.85 

2.65 

2.65 

2.55 

2.5 


2.55 

2.5 

2.65 

2.5 

2.45 

3.15 

3.25 

3.05 

2.85 

2.85 

2.75 

2.8 

2.7 

3.1 

3.25 

3.15 

3.1 

2.85 

2.65 

2.6 

2.55 

2.5 

2.45 

2.5 

2.45 

2.45 

2.55 

2.5 

2.5 

2.4 


July. 


2.65 

2.65 

2.05 

2.45 

2.45 

2.0 

2.4 

2.4 

3.15 

4.0 

2.25 

2.85 

3.35 

2.45 

2.7 

3.45 

2.25 

6.0 

4.3 

2.1 

5.8 

5.4 

2.15 

3.8 

4.4 

2.2 

2.8 

3.7 

2.1 

2.7 

3.45 

1.95 

3.05 

3.55 

2.2 

5.0 

3.05 

2.25 

11.6 

5.2 

2.1 

17.3 

5.7 

2.0 

14.2 

6.4 

2.1 

8.8 

5.6 

2.1 

5.4 

5.2 

2.1 

4.2 

4.1 

3.9 

3.7 

3.45 

4.1 

3.5 

3.05 

3.7 

3.3 

3.1 

2.9 

3.25 

3.45 

2.65 

3.55 

3.55 

2.3 

3.6 

3.05 

2.5 

3.06 

2.9 

2.85 

2.95 

3.0 

2.35 

2.7 

2.9 

2.2 

2.65 

3.1 

2.05 

5.0 

2.75 

1.9 

4.1 

2.65 

3.85 

Aug.     Sept. 


3.0 
2.7 
2.45 
2.25 
2.95 
4.4 
3.05 
3.45 
6.1 
6.8 
13.4 
11.9 
9.7 
6.6 
5.4 
4.8 
4.4 
3.8 
3.35 
3.05 
3.1 
4.8 
3.4 
3.9 
4.2 
6.2 
3.86 
3.2 
2.8 
2.0 
2.5 


2.4 

2.3 

2.55 

3.15 

2.7 

2.7 

2.45 

2.25 

2.2 

2.2 

2.35 

2.3 

2.35 

2.0 

2.1 

2.0 

2.0 

2.55 

2.55 

2.15 

2.0 

2.35 

2.0 

1.9 

2.26 

2.0 

2.0 

2.1 

2.0 

2.0 


Oct. 


1.8 

1.76 

2.05 

2.1 

2.1 

2.1 

1.05 

1.7 

lt96 

2.05 

2.15 

2.1 

3.15 

2.7 

2.05 

2.45 

2.1 

2.1 

2.15 

2.25 

2.2 

1.55 

1.75 

2.05 

2.15 

2.3 

2.25 

2.2 

1.6 

1.9 

2.15 


Nov.  ,  Dec. 


2.1    i 

2.15 

2.25 

2.15 

1.55  I 

1.75  \ 

2.05 

21    . 

3.06  ^ 

2.1 

2.1 

1.5 

1.8 

2.05 

2.06 

2.1    I 

2.16  ' 

2.2 

1.50 

1.85 

2.3 

2.3 

2.25 

2.2 

2.15 

1.55 

1.76 

2.2 

2.16 

2.06 


2.2 
2.3 
2.75 
4.7 
4.6 
3.2 
2.55 
2.4 
2.4 
4.8 
6.3 
4.2 
3.3 
2.95 
2.95 
3.45 
3.4 
3.45 
2.9 
2.05 
12.4 
13.2 
7.2 
4.8 
3.95 
3.55 
3.4 
3.6 
3.95 
3.65 
3.15 


I 


CATAWBA  Rr\^KR  NKAB  AIORGANTON,  N.  C. 

The  original  station  was  established  June  19,  1900,  in  connection  with  the  hydrographic 
investigation  of  the  southern  Appalachian  area,  at  which  time  a  wire  gage  was  installed  on 
the  highway  bridge  on  the  road  from  Morganton  to  Hartland.  In  May,  1901,  the  river 
throughout  this  part  of  its  course  rose  from  8  to  15  feet  higher  than  ever  before  known, 
and  the  bridge  and  gage  were  destroyed.  The  present  station  was  establi.shed  May  15, 
1903,  by  E.  W.  Myers,  at  the  bridge  which  was  built  to  replace  thp  one  carried  away  by 
the  flood  of  May,  1901.  The  station  is  1  mile  north  of  Morganton  and  about  200  yards 
below  the  mputh  of  Upper  Creek. 
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The  channel  is  straight  for  about  200  feet  above  and  600  feet  below  the  station.  T^e 
current  is  swift.  The  right  bank  is  low  and  overflows  to  a  slight  extent  on  account  of 
erosion,  but  all  water  passes  beneath  the  approach  to  the  bridge.  The  left  bank  is  high, 
rocky,  and  wooded.  The  bed  of  the  stream  is  rocky,  with  sand  and  gravel  near  the  right 
bank. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  st<>el 
highway  bridge.  The  initial  point  for  soundings  is  the  left  end  of  the  downstream  hand 
rail. 

A  standard  chain  gage  is  attached  to  the  lower  chord  on  the  downstream  side  of  ilu* 
bridge;  length  of  chain,  37.60  feet.  The  gage  is  read  once  each  day  by  Hort  Edmunsoii. 
Bench  marks  were  established  as  follows:  (1)  The  left  side  of  the  upper  surface  of  the  sixth 
floor  beam  at  the  downstream  side  of  the  bridge,  marked  by  a  spot  of  white  paint  and  the 
letters  "B.  M.;"  elevation,  34.77  feet.  (2)  A  copper  plug  set  in  cement  in  a  rock  on  the 
left  bank  24.3  feet  back  of  the  initial  point  for  soundings,  3  feet  downstream  from  the  line 
of  the  downstream  truss.  It  is  about  1}  feet  above  the  road  and  is  inclosed  in  a  circle  of 
white  paint  and  marked  **B.  M.;"  elevation,  37.37  feet.  Elevations  refer  to  the  datum 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  48,  p  140-141;  d5,  p  247;  83,  p  75;  98,  pp  45-46;  127,  p  23. 

Discharge:  48,  p  141;  65,  p  247;  83,  p  75;  98,  p  46;  127,  p  24. 

Dischaige,  monthly:  83,  p  77;  98,  p  47;  127,  p  26. 

Gage  heights:  48,  p  141;  83,  pp  76-76;  98,  pp  46-17;  127,  p  25. 

Rainfall  data:  83,  p  77. 

Rating  tables:  SJ,  p  76;  98,  p  47;  127,  p  25. 

Discharge  measurements  of  Catawba  River  near  Morgantaiiy  N,  (7.,  tn  1905. 


Date. 


April  19 

June  27 

Augu.st  25 

Novembers.. 


Hydrographer. 


B.  S.  Drane. 

do 

do 

W.E.Hall.. 


Width 


Feet. 
170 
139 

171 
165 


Area  of 
section. 


Square 
feet. 


419 
630 
460 


Mean 
velocity. 

Case 
heiiSt. 

Dis- 
charge. 

Feel  per 
second. 

Feet. 

Second- 
feet. 

1.72 

1.51 

827 

1.76 

1.35 

73i 

2.43 
1.08 

2.01 
1.09 

1,529 

498 
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DaUy  gage  height,  in  feet,  ofCaiawha  Riirr  near  MorganUm,  X.  C.,for  1906. 


Day.             Jan. 

Feb. 

Mar. 

-\pr. 

May. 

June. 

July. 

1  .. 

1.45 

1.3 
1.25 

2.05 
1.00 

1.35 
1.35 

1.5 
1.45 

1.7 

2 

i-« 

1.6 

3 

1.4 

1.3 

1.9   , 

1.5 

1.4 

1.65 

4 

I     i-3 

1.2 

1.85 

1.7 

1.4 

1.7 

S 

1    1.2:. 

1.25 

1.85 

1.6.5 

1.35 

1.95 

6 

1.75 

1.3 

1.8 



3.3 

1.35 

3.3 

'    2.2 

1.45 
1.45 

1.75 
1.65 



2.6 
2.25 

1.3 
1.25 

2.3 

8 

j     1.55 

2.0 

9 

'     1.4.5 

1.4 

1.8 

1.75 

2.4 

1.25 

2.95 

10 

1.85 

1.3 

2.2 

1.7 

2.5 

1.2 

1.96 

U 

,    2.3 

1.6 

2.2.5 

1.65 

2.25 

1.15 

3.2 

12 

1    7.2 

2.1 

2.1 

1.75 

2.2 

1.15 

11.5 

13 

3.8 

2.6 

2.00 

2.05 

1.95 

1.1 

8.2 

14 

2.65 

1.7 

1.9 

2.00 

4.5 

1.15 

6.2 

15 

,    2.1 

1.7 

1.65 

1.85 

4.6 

1.6 

4.0 

16 

1     1.95 

1.6 

1.6 

1.7 

4.8 

2.3 

3.4 

17 

,    1.7 

1.55 
1.5 

1.  7 
1.6 

1.6.5 
1.65 

3.2 
2.7 

5.6 
4.7 

2.6 

18 

t  1.. 

2.4 

19 

!     1.55 

1.45 
2.3 

1.6 
1.55 

1.5 
1.45 

2.45 
2.0 

3.2 
2.6 

2.25 

20 

'     1.5 

2.15 

21 

i     1.5 

3.7 

1.5 

1.4 

2.05 

2.25 

2.1 

22 

1.45 

3.8 

1.55 

1.45 

2.0 

1.9 

2.6 

23 

1     1.4 

3,6 

1.6 

1.45 

1.95 

1.85 

2.45 

24 

1.35 

2.9 

1.5 

1.4 

3.3 

1.7 

2.4 

2.'> 

1.3 

2.6 

1.4 

2.55 

l.,55 

2.3 

26 

1.2 

2.4 

1.45 

2. 15 

1.5 

2.15 

27 

:...    1.15 

2.2 

1.5 

1.95 

1.35 

2.1 

28 

1.15 

2.1 

1.5 

1.9 

1.35 

1.95 

29 

1     1.1 

1.35 

1.3 

1 

1.45 
1.4 

1.85 
1.75 
1.65 

1.65 

1,8 

* 

2.00 

30 

1.K5 

31 

1.6 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.55 

1.45 

1.1 

1.1 

1.55 

1.95 

1.05 

1.1 

1.5 

1.8 

1.15 

4.3 

1.5 

1.65 

1.15 

2.0 

1.45 

1.45 

1.15 

1.85 

1.55 

1.4 

1.1 

1.45 

1,45 

1.35 

1.15 

1.1 

1.4 

2.0 

1.3 

1.15 

1.1 

1.3 

2.7 

1.3 

1.1 

1.1 

4.8 

4,1 

1.3 

3.4 

1.1 

2.6 

6.2 

1.25 

1.65 

1.1 

1.9 

4.2 

1.35 

1.55 

1.1 

1.75 

4.0 

1.3 

1.4 

1.1 

1.7 

3.5 

1.25 

1.35 

1.15 

1.6 

3.6 

1.25 

1.35 

1.1 

1.95 

2.9 

1.25 

1.25 

1.1 

2.35 

2.5 

1.25 

1.2 

1.1 

2.1 

2.3 

1.3 

1.2 

1.05 

1.95 

2.2 

1.3 

1.2 

1.05 

1.86 

2.1 

1.25 

1.2 

1.2 

1.7 

2.0 

1,3 

1.15 

1.2 

4.8 

2.0 

1.2 

1.1 

1.15 

2.8 

1.8 

1.2 

1.05 

1.1 

3.3 

2.0 

1.2 

1.15 

1.1 

2.05 

2.25 

1.2 

1.25 

1,1 

1.95 

1.9 

1.15 

1.20 

1.1 

1.9 

1. 75 

1.15 

1.05 

1.8 

1.6 

1.15 

1.1 

1.6 

1..55 

1.15 

1.1 

1.6 

1.5 

1.1 

1.1 

1.75 

1,4 

. 

1.6 

Station  rating  table  for  Catawba  Hiv-er  near  Morganton,  N.  C,  from  January  1  to 

December  31,  1905. 


Oaee 
height. 

DiflchargK^.  ' 

Feet, 

Second-feet.  \ 

1.00 

400    || 

1.10 

470    : 
550    1 

1.20 

L30 

640    || 

Oage 
lelgnt. 


I  helgl 


Feet. 
1.40 
1.60 
1.60 
1.70 


l)l«chargr.!,  bS^«. 


Second-feet. 

740    || 
840 
950    I' 
1,070    || 


Feet. 
1.80 
1.90 
2.00 


Dischai^. 


Gage 
height. 


Second-feet.'\  Feet. 

1,200    li  2.10 

1,340     I  2.20 

1,490  .2.30 


Discbargr. 


Second-feet. 
1,655 
1,835 
2.025 


I 


The  above  table  is  baaed  on  discharge  measurements  made  during  1903-1905.  It  is  well  defined 
l)elvi'een  gage  heights  1  foot  and  2.7  feet.  The  table  has  l)een  extended  l>eyond  those  limits.  Above 
gage  heinit  2.3  feet  the  rating  curve  is  atungent,  the  difference  being  195  per  tenth .  Above  gage  height 
1.2  feet  toe  table  is  the  same  as  for  1904. 
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fiPREAM   MEASUREMENTS   IN    1905,  PART   IV. 


EstimaUd  monthly  discharge  of  Catawba  River  near  Morganton,  N.  C.,for  1905. 
[Drainage  area,  758  square  miles.] 


Month. 


January 

February 

March  1-24 

April  9-30 

May 

June 

July 

August 

September 

October  1-26. . . 
Novemlwr  7-30 
December 


Discharge  in  second-feet. 


Run-off. 


Maximum. 

Minimum.  1 

Mean. 

Socond-fcet 
per  squant 

mile. 

Depth  in 

11,580 

470  1 

1,438 

1.90 

2.19 

4,950 

550  1 

1,616 

2.13 

2.22 

1,930 

840 

1,212 

1.60 

1.43 

1,572 

740 

964 

1.27 

1.04 

0,900 

690 

2,311 

3.05 

3.52 

8,4fi0 

470 

1,474 

1.94 

2.W 

19,960 

950  ' 

3,290 

4.34 

5.00 

9,630 

740 

2,259 

2.98 

3.44 

1,415 

470 

670 

.884 

.985 

4,170 

435! 

710 

.937 

.906 

550 

435 

476 

.628 

.561 

6,900 

470 

1,875 

2.47 

2.85 

JOHN  RIVER  NEAR  MORGANTON,  N.  C. 

This  station  was  established  for  the  purpose  of  making  a  series  of  miscellaneous  meas- 
urements. It  is  located  at  the  iron  highway  bridge  on  the  Lenoir  road,  about  3  miles 
from  Morganton,  N.  C. 

The  channel  is  curved  for  about  300  feet  above  and  straight  for  500  feet  below  the  sta- 
tion. The  current  is  swift.  Both  banks  are  high,  wooded,  and  not  liable  to  overflow. 
The  bed  of  the  stream  is  rocky  along  the  left  bank,  which  is  composed  of  rock,  and  sandy 
along  the  right  bank.     There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge. 
The  initial  point  for  soundings  is  the  left  end  of  the  main  span,  downstream  side,  over 
the  middle  of  the  left  pier. 

Gage  heights  are  detcnnined  directly  from  the  bench  mark,  which  is  the  upper  edge  of 
the  end  of  a  bar  extending  from  the  floor  beam  to  a  brace  at  the  downstream  end  of  the 
second  floor  beam  from  the  left  pier,  32  feet  from  the  initial  point  for  soundings;  eleva- 
tion, 30.00  feet  above  the  datum  of  the  assumed  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Doacription:  48,  pp  142-143;  6S,  p  247;  83,  p  77;  127,  p  26. 

Discharge:  48,  p  143:  65,  p  247;  83,  p  77;  98,  p  55;  127,  p  27. 

Discharge,  monthly:  83,  p  80. 

Gage  heights:  48,  p  143;  65,  p  247;  83,  pp  78-79. 

Rainfall  data:  83,  p  80. 

Rating  table:  83,  p  79. 

Discharge  measurements  of  John  River  near  Morganton,  N.  C,  in  1906. 


Date. 


Hydrographer. 


April  19 1  B.  S.  Drano. 

June  27 ' do , 

August  25 do 

November  9....'  \V.  E.  TTall. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Square 
feet. 

Feet  per 
second. 

64 

178 

1.60 

63 

173 

1.38 

64 

207  .         2.26 

60 

127 

1.12 

CJace 
height. 


Feet. 
1.66 
1.62 
2.0 
1.28 


Di». 

charge. 

Second- 
feet. 

284 

239 

«S 

1£ 
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WATEREE  RIVER  NEAR  CAMDEN,  S.  C. 

Camden,  S.  C,  is  on  Wateree  Kiver,  45  miles  above  its  mouth  and  about  5  miles  below 
the  fall  line.  A  station  has  been  maintained  by  the  United  States  Weather  Bureau  since 
1S91  at  the  toll  bridge  about  2  miles  west  of  Camden. 

The  channel  is  270  feet  wide  at  low  water,  and  is  broken  by  one  pier.  The  current  is 
smooth  and  moderately  swift,  except  at  lowest  stages.  Both  banks  are  high,  but  are 
liable  to  overflow  at  time  of  floods.  Both  are  open  and  cultivated,  except  along  the  edge, 
where  there  are  trees.  The  bed  is  sand  and  is  slightly  changeable.  The  river  below  has 
a  veiy  small  slope,  which  is  unfavorable  for  good  rating  at  high  stages,  as  the  position  of 
the  flood  crest  will  affect  the  slope  largely. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  ini- 
tial point  for  soundings  is  the  face  of  the  right-bank  abutment.  The  bridge  consists  of 
two  spans,  about  180  feet  each,  supported  by  tubular  iron  piers,  and  has  short  wooden 
approaches  with  brick  abutments  on  both  banks. 

The  Weather  Bureau  gage  is  in  three  sections.  Only  the  third  section,  reading  from 
15  to  32  feet,  painted  on  the  upstream  cylindrical  pier  on  the  right  bank,  is  in  good  condi- 
tion. August  12,  1904,  a  standard  chain  gage  was  fastened  to  a  short  vertical  timber 
resting  on  the  end  of  a  floor  beam  40  feet  from  the  right-bank  pier  and  fastened  to  the 
double  rod  hanger;  length  of  chain,  43.53  feet.  The  datum  is  the  same  as  that  of  the 
upper  section  of  the  Weather  Bureau  gage.  The  bottom  of  the  box  is  about  3  feet  above 
the  bridge  floor,  and  is  41.53  feet  above  the  gage  datum.  Gage  heights  are  furnished  by 
the  United  States  Weather  Bureau.  Bench  marks  were  established  as  follows:  (1)  The 
top  of'the  upstream  end  of  the  floor  beam  40  feet  from  right-bank  pier,  at  a  point  directly 
under  the  gage;  elevation,  36.85  feet.  (2)  Two  large  wire  nails  driven  horizontally  into 
a  sycamore  tree  on  right  bank  of  river  and  upstream  side  of  the  road,  110  feet  from  the 
pier;  elevation,  31.27  feet.  (3)  The  top  of  a  2-inch  capped  pipe  post,  set  about  3  feet 
into  the  ground  and  provided  with  a  cross  at  the  bottom  to  make  it  permanent;  it  is 
located  on  the  right  bank,  about  100  feet  to  the  right  of  the  first  iron  pier  and  15  feet 
upstream  from  the  line  of  the  upper  edge  of  the  bridge;  elevation,  33.10.  Elevations  refer 
to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  36,  p  123;  08,  pp  4(M1;  127,  pp  27>28. 
Discharge:  96,  pp  41,  54;  127,  p  28. 
Gage  heights:  96,  p  41;  127,  p  28. 

Discharge  meastirements  of  Wateree  River  near  Camden,  S.  C,  in  1906. 


Date. 


March  11.. 
March  14.. 
May  27.... 
May27.... 
June  26... 


Hydrographer. 


J.  M.  Giles 

....do 

B.  B.  Drane 

....do 

A.  T.  Mitchelson. 


June  26 do 

October  19 F.  A.  Murray . 


Width. 


Feet. 
286 
299 
300 
300 
275 
275 
272 


Area  of 
section. 


Square 
feet. 

3,455 

4,488 

4,328 

4.429 

2,735 

2,816 

2,346 


Mean 

velocity. 


Feet  per 
second. 

1.52 

1.83 

1.86 

1.92 

1.05 

1.10 

0.73 


Oa«e 
height. 


Feet. 
7.80 
11.07 
10.64 
10.90 
5.09 
5.24 
4.33 


Dis- 
charge. 

Second- 
feet. 

5,275 

8.243 

8,050 

8,524 

2,873 

3,107 

1,708 
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DaUy  gage  height,  in  feet ,  of  Waieree  River  jiear  Camden,  8.  C,,for  1906. 


Day. 

Jan. 

1 

6.1 
5.4 
5.4 
5.0 
4.9 
4.8 
6.1 
9.3 
8.4 
8.2 
6.7 
6.0 
8.5 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

18.1 

15 

18.5 

16 

12.0 

17 

9.4 

18.. 

7.7 
6.8 
6.7 

19 

20 

21 

6.7 

22 

6.4 

23 

5.8 

24 

5.9  1 

25 

1 
5.4 

26 

5.1 

27 

4.1 

28 

4.3  i 

29 

4.0  1 

30 

4.0 
5.2 

31 

Feb.  I  Mar.  I  Apr.     May.  '  June.    July.     Aug. 


I 


5.0 

4.8 

4.7 

4.7 

4.6 

4.4 

5.2 

5.4 

8.7 

14.5 

15.1 

14.6 

20.5 

25.3 

22.9 

16.5 

11.1 

8.7 

7.9 

7.7 

21.5 

28.1 

26.5 

22.3 

19.3 

15.5 

12.5 

11.2 


9.9 

9.1 

8.5 

8.2 

8.0 

7.5 

7.6 

7.3 

7.2 

7.8  I 

7.7  I 

8.8 
10.8 
10.8 

9.6 

8.8 

7.6 

7.3 

7.0 

6.6 

6.9 

6.6 

6.6 

6.9 

6.0 

6.4 

6.0 

6.5 

6.0 

5.8 

5.4 


5.3 
5.4 
5.6 

5.8 
6.4 
7.0 
8.2 
7.6 
7.0 
6.2 
6.6 
6.4 
9.3 
9.2 
8.2 
8.2 
7.6 
7.2 
6.4 
6.0 
5.9 
5.8 
5.8 
5.8 
5.7 
5.8 
8.0 
7.0 
5.8 
5.8 


Sept.     Oct.     Nov.    Dec. 


5.5 
5.8 
5.5 
8.8 
11.5 
8.1 
8.8 
11.6 
12.2 
9.9 
11.1 
9.6 
11.2 
11.8 
13.1 
13.8 
15.1 
14.0 
11.7 
9.1 
7.6 
7.1 
7.9 
11.9 
9.6 
7.7 
10.5 
9.0 
7.4 
7.1 
6.2 


I 


6.3 

4.0 

8.6 

6.3 

4.4 

4.5 

3.9 

5.8 

3.8 

6.9 

6.2 

4.1 

4.4 

4.3 

5.3 

4.2 

6.1 

6.4 

3.6 

4.S 

9.6 

5.0 

6.6 

5.6 

6.9 

4.9 

4.6 

10.9 

4.8 

6.4 

5.4 

7.7 

4.3 

4.5 

12.8 

5.0 

5.8 

8.8 

6.9 

4.8 

3.8 

10.4 

4.8 

17.1 

9.2 

6.8 

4.8 

a2.g5 

7.4 

4.5 

12.2 

8.4 

6.4 

4.4 

4.2 

&.1 

4.4 

7.7 

20.3 

6.3 

3.9 

4.4 

5.55 

4.4 

5.6 

23.7 

5.6 

3.8 

4.0 

8-7 

4.1 

5.4 

25.0 

5.3 

4.8 

4.8 

13. 7 

4.0 

7.0 

28.5 

5.8 

4.8 

4.4 

13.8 

4.5 

16.8 

27.8 

6.3 

4.6 

3.8 

10-2 

4.8 

27.0 

24.8 

6.7 

7.6 

a  2.9 

7.9 

4.8 

29.4 

19.6 

6.2 

5.6 

4.0 

8.2 

4.0 

26.8 

15.6 

5.2 

4.8 

4.0 

&d 

4.6 

21.6 

16.0 

5.2 

5.4 

4.2 

8.5 

4.5 

14.2 

12.2 

4.9 

5.0 

4.2 

8.3 

4.8 

10.6 

9.8 

6.9 

4.8 

4.3 

8.4 

8.7 

8.8 

8.5 

6.0 

4.8 

3.75 

7.4 

9.0 

8.2 

7.8 

5.3 

4.8 

a  2.9 

23.0 

7.2 

7.6 

7.9 

4.9 

4.6 

4.8 

28,4 

6.1 

8.0 

10.4 

6.0 

3.8 

4.75 

26.3 

5.6 

8.2 

12.4 

4.5 

a3.4 

4.5 

19.6 

4.9 

8.0 

12.4 

4.4 

4.4 

4.5 

13.4 

5.3 

7.4 

15.4 

5.3 

4.4 

4.2 

10.2 

5.6 

7.3 

14.2 

4.9 

4.8 

3.8 

9.0 

4.8 

6.6 

10.1 

4.7 

4.9 

a  3. 05 

8.6 

4.7 

8.0 

8.3 

4.4 

4.8 

4.35 

13.0 

4.3 

13.0 

7.5 

4.7 

3.9 

4.2 

13.0 

10.7 

7.0 

a  3.0 



9.7 

a  Extreme  low  gage  heights  probably  due  to  storage  above. 
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Staiion  rating  (able  for  Wateree  Riiw  near  Camden,  S.  C.^from  September  11, 1904,  to  Decem- 
ber 31, 1906, 


hei^t.   j  Discharge.  |  ^«^,    j  Discharge. 


Feet, 
2.80 
2.90 

aoo 

3L10 
3.20 
3.90 
3.40 
a50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 


\Second-feet. 
800 
970 
1,050 
1,135 
1,220 
1,305 
1,300 
1,475 
1,560 
1,645 
1,730 
1,815 
1,900 
1,900 
2,080 
2,170 
2,260 
2,350 
2,440 
2,530 
2,620 
2,710 


ll 


Feet. 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 


Second-feet. 
2,800 
2,800 
2,980 
3,070 
3,160 
3,250 
3,340 
3,430 
3,520 
3,610 
3,700 
3,790 
3,880 
3,970 
4,060 
4,150 
4,245 
4,340 
4,435 
4,530 
4.625 
4,815 


Gage 
height.   I 

Feet. 

7.40 

7.60 

7.80 

&00 

8.20 

8.40 

8.60 

8.80 

9.00 

9.20 

9.40 

9.60 

9.80 
10.00 
10.20 
10.40 
10.60 
10.80 
11.00 
11.50 
12.00 
12.50 


Dischargp. ' 


Second-feet.  \ 
5,005 
5,195  I 
5,385  ;l 
5,575  ' 
5,765  \ 
5,955  t' 
6,145 
6,335 
6,525 
6,715 
6,905 
7.095 
7.285 
7,475 
7,665 
7,855 
8,045 
8,235 
8,425 
8,920 
9,420 
9,920 


heigl 


X    'Discharge. 


Feet. 
13.00 
ia50 
14.00 
14.50 
15.00 
15.50 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
2a  00 
24.00 
25.00 
26.00 
27.00 
28.00 
29.00 
30.00 


Second-feet. 
10.420 

,  10,920 
11,420 
11,920 
12,420 
12,970 
13,520 
14,620 
15,720 
16,820 
17,920 
19,120 
20,320 
21,520 
22,720 
23,920 
25,220 
26,520 
27.820 
29,120 
30,420 


The  above  table  is  based  on  discharge  measurements  made  during  1904-5.  It  is  well  defined 
between  gage  heights  4.4  feet  and  11  feet.  Beyond  these  limits  it  is  uncertain.  The  high-w^ater  esti- 
mates are  rough  approximations. 

Estimated  monthly  discharge  of 'Wateree  River  near  Camden,  S.  C,  for  1904-5. 

[Drainage  area,  2,635  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. '  Minimum 


1904. 

September  11-30 

October  1-15;  23-31 

Nov<»mber  1-12;  27-30 

December. 

loas. 

January 

Fobmary 

March 

April 

May 

JUDfl 

July 

Augrast 

September 

October 

November 

December 


6,430 

1,475 

2,350 

1,050 

5,oa5 

1,220 

11,520 

1,645 

10,270 

1,900 

27,950 

2,260 

8,235 

3,160 

6,810 

3,070 

12,530 

3.250 

6,525 

1,900 

29,640 

1,730 

28.470 

3,160 

5,290 

2,260 

5,195 

1,050 

2,620 

930 

28,340 

1.815 

The  year. 


29,640 


930 


Mean. 


2,390 
1,490 
2,470 
3,717 

4,828 
11,100 
5,206 
4.358 
7,2a5 
3,025 
8,617 
10,880 
3,468 
2,429 
2,019 

8,94G 

I 

6,007 


Run-off. 


Second-feet 

Depth  in 
inches. 

0.907 

0.675 

.5G5 

..504 

.937 

.558 

1.41 

1.63 

1.83 

2.11 

4.21 

4.38 

1.98 

2.28 

1.65 

1.84 

2.73 

3.15 

1.15 

1.28 

3.27 

3.77 

4.13 

4.76 

1.32 

1.47 

.922 

1.06 

.766 

.855 

3.40 

3.92 

2.28 


30.88 


2S 
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BROAD  RIVER  (OF  THE  CAROLINAS)  AT  ALSTON,  9.  C. 

This  station  was  established  July  3,  1896,  by  E.  W.  Myers  at  the  Southern  Railway 
bridge  at  Alston,  S.  C,  about  27  miles  above  Columbia. 

The  channel  is  straight  above  the  station,  but  the  current  is  interrupted  by  a  large  island 
and  passes  under  the  bridge  at  an  angle.  Below  the  bridge  the  channel  is  straight  for  about 
one-half  mile.  Both  banks  are  high  and  all  water  passes  beneath  the  bridge.  The  bed 
of  the  stream  is  of  sand  and  silt  and  is  slightly  shifting.  There  is  but  one  channel  at  all 
stages,  broken  only  by  the  piers  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  six-span  steel  rail- 
way bridge.  The  initial  point  for  soundings  is  the  end  of  the  second  span  nearest  the  left 
bank,  over  the  center  of  the  pier.     At  flood  stages  some  water  passes  behind  this  point. 

During  1905  the  bridge  was  replaced  by  a  new  one.  The  standard  chain  gage,  which 
had  been  located  on  the  old  bridge,  was  fastened  to  the  outside  of  the  guard  rail  of  the  new 
bridge  at  the  third  floor  beam  of  the  second  span  from  the  left  bank  at  the  original  datum. 
The  length  of  the  chain  is  39.28  feet.  The  gage  is  read  twice  each  day  by  G.  M.  Heron. 
Bench  marks  were  established  as  follows:  (1)  The  right  edge  of  the  top  of  the  downstream 
end  of  the  third  floor  beam  from  the  left  end  of  the  second  span  from  the  left  bank ;  eleva- 
tion, 37.91  feet.  (2)  A  standard  copper  bolt  set  in  rock  on  the  left  bank  on  the  hiil?ade 
50  yards  from  the  river  and  52  feet  downstream  from  .the  center  line  of  the  trestle  approach 
to  the  bridge,  21.2  feet  from  the  comer  of  the  pump  house;  elevation,  26.59  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

'    Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Sur\'ey  (Ann  =  Annual  Report;  WS= Water-Supply  Paper): 

Description:  Anti  18,  f  v,  p  67;  WS  15,  p  37;  27,  p  28;  Zt,  p  125;  48,  p  146;  65,  p  250;  83,  p  82;  98,  p  48;  127, 
pp  28^29. 

Discharge:  Ann  18,  iv,  p  68;  WS  15,  p  37;  27,  p  44;  36,  p  125;  48,  p  146;  65,  p  250;  83,  p  82;  96,  p  48;  127. 
p.  29. 

Discharge,  monthly:  Ann  20,  iv,  p  151;  21,  iv,  p  128;  22,  iv,  p  158;  WS  75,  p  60;  83,  p  84;  98,  p  51;  127, 
p.  31. 

Discharge,  yearly:  Ann  20,  iv,  p  50. 

Ga^  heights:  WS  11.  p  18;  15,  p  37;  27,  p  39;  36,  p  125;  48,  p  147;  65,  p  250;  83,  p  83;  98,  p  40;  127,  p  30. 

Hydrographs:  Ann  20,  iv,  p  152;  21,  iv,  p  128;  22,  iv,  p  158;  WS  75,  p  60. 

Rating  tables:  WS  27.  p  45;  39,  p  444;  52,  p  512;  65,  p  320;  83,  p  83;  98,  p  SO;  127,  p  30. 

Discharge  measurements  of  Broad  River  {cfthe  Carolinas)  at  AlMon^  S.  C,  tn  1905. 


Date. 


March  10 

March  15 

May  25 

June  23 

June  24 

Juno  24 

September  9... 
October  18 


Hydrographer. 


J.M.Giles 

....do 

B.  S.  Drane 

A.  T.  Mitchelson. 

do 

M.  R.  Hall 

W.E.Hall 

F.  A.  Murray 


Width. 


Feet. 
496 
493 
553 
493 
500 
502 
473 
481 


Area  of       Mean 
section,    velocity. 


Square 
feet. 

2,050 
2,039 
2,597 
1,880 
1,602 
1,892 
1,837 
1,124 


Feet  per 
second. 

2.23 

2.58 

2.36 

1.80 

1.92 

1.80 

1.53 

1.73 


Gag© 
height. 


Feet. 
4.25 
4.57 

as.  27 
3.58 
3.59 
3.50 
3.11 
2.63 


Dis- 
charfT. 


Second- 
feet. 

4.575 
5.253 
6,143 
3,398 
3.205 
3.413 
2,687 
1,941 


a  Gage  height  doubtful. 
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Daily  gage  height,  in  feet,  of  Broad  River  {of  the  Carolinas)  at  Alston ,  S.  C.,for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
13-. 
14. 
15. 
16.. 
17., 
18.. 
19.. 
20.. 
21.. 
22. 
23.. 
24.. 
25. 
26. 
27. 
28.. 
29. 
30. 
31.. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.9 

3.35 

5.2 

3.65 

3.85 

4.2 

3.1 

3.45 

3.4 

2.55 

2.82 

»    2.8 

3.65 

3.7 

4.9 

3.6 

3.7 

3.8 

6.0 

3.3 

3.3 

2.4 

3.8 

2.8 

3.5 

3.55 

4.6 

3.5 

3.35 

3.6 

8.8 

3.1 

3.65 

2.05 

2.48 

4.9 

3.8 

3.5 

4.5 

3.15 

8.6 

3.46 

8.4 

3.35 

4.5 

2.55 

2.58 

8.8 

3.65 

3.55 

4.35 

3.75 

8.5 

3.3 

6.2 

3.35 

3.6 

2.8 

2.4 

7.0 

3.55 

3.45 

4.2 

4.05 

6.2 

3.0 

5.5 

3.8 

3.4 

2.78 

2.68 

5.3 

4.0 

3.4 

4.1 

4.25 

6.0 

3.35 

6.6 

3.4 

3.35 

2.62 

2.48 

4.2 

5.0 

4.5 

4.3 

3.95 

6.3 

3.15 

6.2 

4.65 

3.4 

2.05 

2.78 

3.95 

4.7 

6.5 

4.25 

3.85 

6.3 

3.25 

4.2 

8.8 

3.1 

2.55 

2.8 

4.65 

4.35 

8.5 

4.3 

4.0 

5.2 

3.05 

3.9 

7.8  • 

3.0 

2.1 

2.8 

8.8 

4.25 

8.9 

4.2 

4.85 

4.6 

3.16 

5.0 

12.2 

2.7 

2.1 

2.92 

8.0 

4.2 

9.0 

4.35 

5.0 

6.3 

3.0 

6.1 

13.4 

2.55 

al.8 

2.25 

5.7 

8.4 

11.7 

6.1 

4.2 

5.1 

2.6 

10.6 

11.7 

3.35 

3.3 

3.9 

4.85 

9.5 

12.1 

4.7 

4.25 

8.4 

3.0 

12.8 

8.8 

4.6 

4.0 

2.82 

4.4 

7.1 

10.0 

4.6 

4.35 

7.7 

3.1 

11.0 

6.3 

4.0 

3.8 

2.2 

4.7 

5.8 

7.3 

4.25 

4.4 

6.1 

3.1 

8.4 

6.7 

3.35 

2.4 

2.12 

5.1 

5.0 

6.7 

4.15 

3.95 

6.4 

2.9 

6.0 

5.4 

2.9 

2.3 

2.22 

5.2 

4.7 

5.1 

4.05 

3.4 

5.8 

4.2 

5.2 

5.6 

2.9 

2.6 

2.4 

4.66 

4.4 

4.9 

4,05 

3.85 

4.9 

4.45 

4.9 

5.0 

2.55 

2.8 

2.68 

4.4 

4.45 

4.9 

3.85 

3.65 

4.6 

3.7 

4.35 

3.8 

3.55 

3.0 

2.68 

5.1 

4.4 

14.9 

3.65 

3.6 

4.2 

3.7 

4.15 

4.2 

3.0 

3.3 

2.87 

18.7 

4.2 

15.2 

4.a5 

3.65 

3.9 

3.5 

4.0 

4.0 

2.9 

2.5 

3.2 

19.0 

4.0 

12.2 

4.3 

3.6 

3.9 

3.35 

4.2 

4.8 

2.85 

2.28 

3.0 

11.9 

3.75 

10.0 

4.1 

3.35 

7.6 

3.85 

3.7 

4.6 

2.85 

2.7 

2.88 

6.8 

4.1 

7.6 

3.95 

3.0 

4.95 

3.25 

3.4 

6.6 

2.5 

3.4 

2.92 

5.7 

3.65 

6.4 

3.85 

3.4 

4.7 

2.95 

3.56 

9.4 

2.2 

2.55 

2.98 

5.1 

3.35 

5.6 

3.55 

4.9 

6.2 

2.5 

3.5 

6.9 

2.6 

2.66 

2.76 

4.8 

3.45 

5.4 

3.45 

4.0 

5.8 

2.8 

3.4 

4.8 

2.65 

2.45 

2.58 

4.6 

3.55 

3.85 

3.6 

5.2 

2.95 

5.6 

3.9 

2.65 

2.92 

2.85 

6.2 

3.7 

3.75 

3.7 

4.66 

3.2 

6.8 

4.0 

2.66 

2.5 

2.88 

6.6 

" 



3.7 



4.25 

.1 

3.5 

2.0 



5.0 

a  Probably  duo  to  etoring  water. 

Stalum  rating  table  for  Broad  River  (of  the  Carolinas)  at  Alston,  S.  C.^from  January  1, 
1904,  to  December  31,  1906. 


Dlachaii^. 

Gafie 
height. 

Second-feet. 

Feet. 

990    ' 

3.20 

1,040 

3.^ 

1,100 

3.40 

1,170 

3.50 

1,250 

3.60 

1,340 

3.70 

1,440 

3.80 

1,550 

3.90 

1,670 

4.00 

1,800    1 

4.10 

1,940 

4.20 

2,090 

4.30 

2,250    1 

4.40 

2,420 

4.50 

Discharge. 
Second-feet. 

Gage 
height. 

Diachargc. 

Feet. 

Second-feet. 

2,590 

4.60 

5,750 

2,770 

4.70 

6,025 

2,960 

4.80 

6,300 

3,150 

4.90 

6,575 

3,360 

5.00 

6.850 

3,560 

6.10 

7,125 

3,780 

5.20 

7,400 

4,010 

5.30 

7,075 

4,260 

6.40 

7,950 

4,600 

5.50 

8,225 

4,750 

5.60 

8,500 

5,000 

6.70 

8,775 

5,250 

5.80 

9.050 

5,500 

5.90 

9,325 

I     G, 


hcl^t.     D'*""^- 


Feet. 

Second-feet 

6.00 

9,600 

6.20 

10,200 

6.40 

10,800 

6.00 

11,400 

6.80 

12,000 

7.00 

12,600 

7.20 

13,200 

7.40 

13,800 

7.  GO 

14,400 

7.80 

15,000 

8.00 

15,650 

8.50 

17,275 

9.00 

18,900 

10.00 

22,1.50 

I 


The  above  table  is  based  on  29  discharge  measurements  made  during  1901-1905.    It  ia  well  defined 
between  gage  heights  3  feet  and  10  feet.    Above  10  feet  the  discharge  is  approximate. 
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Estimated  monthly  discharge  of  Broad  River  {of  the  Carolinas)  at  Alston,  S.  (7.,  far  19^15. 
[Drainage  area,  4.609  square  miles.] 


January 

February . , 

March 

April 

May 

June 

July 

August 

September. 

October 

Novemlxjr. , 
December. . 


Month. 


The  year. 


Dischai^  in  second-feet. 


Run-off. 


Second-feet 


Dt*pth  in 


Maximum.  I  Minimum.  !    Mean.    |  per  square      5jj}.i,"  ' 
1  mile. 


20,520 

2,770 

5,719 

1.24 

1.  -3 

41,600 

2,865  1 

13,970 

3.03 

3.!  J 

7,400 

3,055  1 

4,780 

1.04 

1.2P 

6,850 

2,250 

4,045 

.878 

iwo 

17,600 

2,865 

8,629 

1.87 

2.  Ifi 

5,375 

1,550  1 

2,873 

.623 

.•i»5 

32,040 

2,420  ^ 

9,318 

2.02 

2  33 

34,400 

2,420 

9,(>53 

2.09 

2-41 

5,760 

1,250  1 

2,590 

.562  , 

.♦•-27 

4,250 

990 

1,831 

.397 

.<5h 

4,010 

1,186 

1,943 

.422  1 

-471 

56,800 

1,940  1 

11,720 

2.54 

2.93 

56,800  I 


I 


990  I        6,423 


18.  »5 


GREEN   lUVER  NEAR  FLAT   ROCK,  N.  C. 

This  station  was  established  November  13,  1905,  for  the  purpose  of  making  a  serii^  of 
miscellaneous  measurements.  It  is  located  at  a  single  50-foot  span  wagon  bridge,  3 J  niilf>. 
northeast  of  Flat  Rock,  N.  C,  and  about  the  same  distance  downstream  from  the  crossing; 
of  the  Southern  Railway. 

The  current  is  good,  being  fairly  swift  at  lowest  water.  The  bed  is  partly  rock,  "w-ith 
some  sand.     All  the  water  passes  beneath  the  bridge  at  all  stages. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  th«» 
downstream  end  of  the  first  floor  beam  from  the  left  end  of  the  bridge;  elevation,  16.00  fet»t 
above  the  datum  of  the  assumed  gage. 

Discharge  measuremeiUs  cf  Green  River  near  Flat  Rock,  N.  (7.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
45 

Area  of  |    Mean 
sectioa     velocity. 

Gage          Dis- 
height.  1  charge. 

November  13. .. 

W.  E.  Hall 

Square  '  Feet  per 
feet     I  second. 

87             0.84 

1  Secrmd- 
Feei.           /ee\ 

1.65  (               73 

Novcmb(*r  13. ., 

do 

45                 88  !            .82 

1.65  '                72 

1 

1 

SALUDA    IIIVER   NEAR  ^WATEIlIX>0,  S.  C. 

This  station  was  established  August  30,  ISQG,  by  E.  W.  Myers.  It  is  located  at  the 
Charleston  and  Western  Carolina  Railroad  bridge  between  Coronaca  and  Waterloo,  3  miles 
from  Waterloo  and  9  miles  from  Greenwood.     It  is  1  mile  below  the  mouth  of  Reedy  Rivi  r. 

The  channel  is  straight  for  about  600  feet  above  and  below  the  station.  Both  banks 
are  low  and  wooded  and  are  subject  to  overflow,  but  all  of  the  water  passes  beneath  the 
bridge  and  its  approaches.  The  channel  is  broken  only  by  the  piers  of  the  bridge  and 
trestle  bents.  The  width  of  the  stream  at  low  water  is  about  200  feet,  and  the  velocity 
is  moderate. 

Discharge  measurements  are  made  from  the  bridge,  which  is  a  steel  structure  of  two 
spans  of  about  125  feet  each,  with  wooden  trestles  600  feet  long  on  the  left  bank  and  2(X> 
feet  on  the  right  bank.  Tlie  initial  point  for  soundings  is  the  end  of  the  guard  rail  of  the 
trestle  on  the  left  bank. 
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A  standard  chain  gage  is  located  on  the  downstream  side  of  the  bridge,  on  the  span  next 
the  left  bank;  length  of  chain,  45.85  feet.  The  gage  is  read  once  each  day  by  R.  N.  Cun- 
ningham. Bench  marks  were  established  as  follows:  (1)  A  point  on  the  top  surface  of  the 
downstream  end  of  the  first  floor  b?am  to  the  left  of  the  center  pier;  elevation,  44.64  feet. 
(2)  A  copper  bolt  set  in  a  granite  bowlder  on  the  right  bank  of  the  Htream  470  feet  from  the 
end  of  the  trestle  (measured  along  the  railroad  track)  and  50  feet  upstream  from  the  center 
of  the  track;  elevation,  61.44  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  p  68;  WS  15,  p  38;  27,  p  28;  36,  p  126;  48,  p  147,  65,  p  250;  S3,  p  84;  08,  pp  5H>2; 
127,  pp  32- 33, 36. 

Dlreharge:  Ann  18,  iv,  p  68;  22,  iv,  p  159;  WS  15,  p  38;  36.  p  126;  48,  p  147;  65,  p  250;  83,  p  85;  98,  p  52; 
127,  pp  33, 36. 

Diacharge,  monthly:  Ann  20,  iv,  p  153;  21,  iv,  p  129;  WS  75,  p  61;  83,  p  86;  98,  r54;  127,  p  35. 

Discharge,  yearly:  Ann 20,  iv,  p 50. 

Gage  heights:  WS  11,  p  19;  15,  p  38;  27,  p  39;  36,  p  127;  48,  p  148;  65,  p  251;  83,  p  85;  98,  pp  62-53;  127, 
p34. 

Hydrographs:  Ann  20,  iv,  p  154;  21,  iv,  p  130;  22,  iv,  p  159;  WS  75,  p  61. 

Rating  tables:  WS  27,  p  46;  39,  p  444;  52,  p  513;  65,  p  320;  83,  p  86;  98,  p  53;  127,  p  34. 

Discharge  measurements  of  Saluda  River  near  Waterloo ^  S.  C.fin  1906. 


Date. 


llydrographer. 


MaTOh9 ,  J.  M.  Glle.i 

March  17.. do 

May  24..."....    B.  S.  Drane 

May  31 '..•...do 

June  28 !  A.  T.  Mitchelson. 

October  16 |  F.A.Murray 

October  16 ' do 


I  Width. 


Feet. 
185 
192 
198 
195 
195 
185 
185 


Area  of 
Beet  ion. 

Moan 
velocity. 

Gage 
height. 

Square 

Feet  per 
second. 

Feet. 

698 

1.97 

6.87 

838 

1.97 

7.35 

782 

1.96 

7.05 

674 

1.73 

6.32 

595 

1.8 

6.29 

447 

1.88 

5.78 

434 

1.89 

5.66 

Dis- 
cbarge. 

Second- 
feet. 

1,380 

1,650 

1,532 

1,163 

1,071 

839 

821 
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Da'dy  gage  height^  in  feet  ^  of  Saluda  River  near  Waterloo,  S.  C.,for  1905. 


Day. 


Jan.      Feb.  I  Mar.  ,  Apr.     May.  |  June.    July.     Aug. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9.. 
10., 
U., 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


5.6 
5.6 
5.85 
5.65 
5.55 
5.9 
6.8 
6.5 
5.45 
5.85 
5.8 
5.7 
11.0 
10.6 
8.0 
7.2 
6.25 
6.0 
6.05 
6.1 
6.45 
6.3 
5.85 
6.1 
5.8 
5.7 
5.7 
5.85 


5.0 


7.4 

8.7 
8.5 
9.6 
12.6 
12.6 
9.2 
7.7 
7.0 
6.9 
6.8 

ae 

14.8 
13.8 
10.4 
8.6 

ao 

7.6 
7.4 

6.75 


6.4 
6.6 
6.5 
6.4 
6.8 


f.l 

6.3 

6.8 

6.4 

7.2 

6.3 

7.0 

6.8 

6.2 

6.6 

6.2 

6.2 

5.55 

6.4 

6.35 

6.45 

6.2 

6.05 

6.3 

5.7 

6.2 

6.3 

5.95 

6.0 


6.1 

5.6 

5.55 

6.2 

6.2 

6.4.'! 

6.2 

6.75 

6.25 

5.5 

6.35 

6.45 

6.1 

6.2 

6.3 

5.7 

5.8 

5.85 

5.55 

5.8 

5. 65 

6.75 

5.45 

5.2 

5.7 

5.7 

5.8 

5.75 

5.95 

5.9 


I 


Sept.  I  Oct.     Nov.      I>€c. 


0.05 

6.45 

a8 

5.5 

.5.7 

6.25 

14.6 

5.35 

7..4 

6.15 

15.8 

5.55 

9.1 

6.15 

11.2 

5.45 

8.0 

6.0 

a6 

5.5 

7.5 

5.9 

9.6 

6.7 

10.2 

4.85 

10.8 

5.95 

9.2 

6.5 

9.0 

6.9 

9.8 

5.1 

7.6 

a5 

7.4 

5.6 

7.2 

&3 

6.6 

5.25 

7.2 

9.4 

6.5 

4.7 

10.8 

12.8 

7.1 

6.45 

15.6 

12.4 

6.8 

5.6 

14.2 

a8 

6.26 

5.5 

12.6 

7.4 

6.65 

5.55 

9.3 

10.2 

6.55 

5.6 

8.2 

7.4 

6.5 

9.4 

7.8 

7.0    ; 

6.45 

7.2 

7.6 

7.0    ' 

6.35 

6.6 

7.2 

7.0    1 

6.3 

6.35 

7.0 

6.65 

6.1 

6.05 

7.0 

6.2    1 

7.9 

5.9 

6.95 

6.15  1 

7.0 

6.45 

6.7 

6.25  1 

6.85 

5.85  1 

6.2 

11.1     1 

6.65 

5.25  ' 

6.85 

9.5    1 

6.65 

6.85  1 

5.9 

6.0    1 

6.45 

5.25 

5.75 

6.25  1 

6.35 

5.6 

6.7 

6.3 

6.45 

5.6 

6.4 

5.3    ! 

6.35 

1 

5.4 

6.45  , 

6.0 
7.4 

ai 

6.7 

6.5 

5.75 

6.55 

5.5 

6.1 

6.45 

5.45 

5.45 

5.6 

5.95 

5.75 

5.65 

6.15 

5.2 

5.85 

6.6 

5.5 

5.45 

5.95 

5.7 

4.6 

5.4 

5.65 

5.45 

5.4 

5.5 


5.7    , 

4.75 

5.45 

5.65 

5.6 

5.6     I 

5.45 

5.65  ' 

4.85 

6.65 

5.85 

ai 

6.65 

5.85 

5.86 

5.8 

5.5 

5.6  , 
5.9 
5.55  I 

5.7  1 
5.95 
5.35  I 
5.55 


5.65 

5.65 

5.95 

6.5 

6.4 

6.6 


5.86 

5.55 

5.9 

5.7 

5.46 

6.3 

5.7 

6.65 

5.75 

6.8     , 

6.8 

5.2 

5.35 

5.7    ' 

5.75 

6.45 

5.75  I 

5.75 

5.2     ; 

5.5     . 

6.1 

7.1 

5.95 

5.9 

5-0 

4.55 

4.65 

5.2 

5.7 

5.75  ; 


!<.S 
12.  >v 

a9 

7.4 

6  35 
6. 2.". 

ati 

ia»; 

7.9 
6.7 
6.4 
7.0 
lv7 
•190 
6-S 
fvfj 
12.0 
15.0 
14.7 
9.0 
S.  4 


ao 

7.6 
7.6 


Note.— The  gage  was  read  only  once  a  day ;  and  as  there  was  a  great  daily  fluctuation,  caused  by 
above,  the  one  reading  can  not  be  relied  on  as  giving  the  mean  daily  gage  height. 


d&zna 


Station  rating  table  for  Saluda  River  near  Wat^Hcofram  January  /,  1904,  to  December  SI .  19t}5. 


Gage 
height. 

1 
Discharge. 

1 

Gage 
height. 

Disc 
Scco 

Feet. 

Second-feet.^ 

Feet. 

3.90 

200 

6.10    ! 

4.00 

219    1 

5.20 

4.10 

240    1 

5.30 

4.20 

262 

5.40 

4.30 

286    1 

5.50 

4.40 

312    1 

5.60 

4.50 

340    ' 

5.70 

4.60 

370 

5.80 

4.70 

402    1 

5.90 

4.80 

436    , 

6.00 

4.90 

472 

6.10 

5.00 

510 

6.20 

550 
592 
636 
682 
730 
780 
830 
880 
930 

oa') 

1,040 
1,095 


Gaet 
heigh 


Feet. 
6.30 
6.40 
6.60 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 


Discharge. 
Second-feet. 

1     Gage 
'  height. 

DIschaige. 

Feet. 

Second-feet. 

1,150 

1      aoo 

2,250 

1,205 

1        a20 

2.400 

1,260 

a  40 

2.560 

1,320 

1      aeo 

2,725 

1.380 

1      aso 

2,900 

1,440 

9.00 

3,086 

1,500 

9.20 

3,280 

1,560 

1        9.40 

3,485 

1,090 

1        9.60 

3,700 

1,820 

9.80 

3,920 

1,960 

1      10.00 

4,150 

2,100 

The  above  table  is  based  on  discharge  meaeureraents  made  during  1903-1905.  It  la  well  dofin><d 
betwwn  page  heights  5  feet  and  7  feet.  Above  7  feet  the  curve  is  somewhat  uncertain.  Above  gH^e 
height  10  feet  the  rating  curve  is  a  tangent,  the  difference  being  120  per  tenth. 
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Estimated  monthly  dUduuye  of  Saluda  River  near  Wateiioo,  S.  O.yfor  1906. 
[Draiiuige  area,  1,0M  aqaaro  miles.] 


Month. 


Diaeharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inchei. 


January  1-28 

February  6-7,  9-28 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


5,350 
9,910 
1,680 
1,410 
4,390 
3,485 

11,110 
7,510 
2,325 
2,325 
1,625 

10.150 


706 
rm 

7i. 

5tf2 

830 

402 

082 

636 

370 

419 

386 

805 


1,324 

3,319 

1.191 

^1 

1,688 

1,006 

3,447 

2,080 

941 

865 

793 

2,821 


1.25 

3.14 

1.13 

.920 

1.60 

.965 

a26 

1.97 

.891 

.819 

.751 

2.67 


1.30 

2.57 

1.30 

1.03 

1.84 

1.07 

3.76 

2.27 

.994 

.944 

.838 

3.08 


SALUDA  RIVER  NEAR  NINETY  SIX,  S.  C. 

This  is  a  temporary  station,  located  at  the  highway  bridge  known  as  Watts  Bridge, 
about  6  miles  northeast  of  Ninety  Six,  S.  C.  It  was  established  in  1905,  in  an  endeavor  to 
find  a  better  measuring  section  than  the  one  at  the  Waterloo  station. 

The  channel  is  slightly  curved  both  above  and  below  the  station.  Both  banks  will  over- 
flow for  800  to  1,000  feet  at  highest  water,  but  only  an  exceptional  flood  will  go  beyond  the 
abutments  of  the  bridge.  The  current  is  swift  and  somewhat  irregular.  The  bed  is  partly 
rock. 

A  temporary  gage  was  read  twice  each  day  during  a  part  of  November  and  December, 
1$X)5.  The  average  of  the  two  daily  gage  readings  is  published,  but  it  is  doubtful  if  these 
give  the  true  mean  daily  gage  heights,  owing  to  the  stored  water  above.  The  bench  mark 
is  the  top  of  the  downstream  end  of  the  second-floor  beam  from  the  right-bank  pier;  eleva- 
tion, 29.00  feet  above  gage  datum. 

Discharge  metuuremetUs  of  Saluda  River  near  Ninety  Six^  S.  C,  in  1905. 


Date. 


Hydrographer. 


September  8. .  .<  W.  E.  Hall. 


October  17. 
October  21. 


.  A.  Murray. 
..do 


Width. 

Area  of 
section. 

Mean 
velocity. 

he^t. 

Dis- 
charge. 

Feet. 

"??r 

Feet  per 
second. 

Feet. 

■ 

Second- 
feet. 

156 

609 

2.00 

4.81 

1,273 

156 

524 

2.03 

3.47 

1,062 

156 

496 

2.13 

3.34 

1,067 
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Daily  gage  heighif  in  feet,  of  Saluda  Riin^r  near  Ninety  Six,  S.  C.,for  lOCfo. 


Day.     Oct.  Nov. 

1 

Dec. 
.2.95 

7.9 
5.7 
5.0 
4.4 
6.7 



7.2 

Day.     Oct.  Xov. 
12 1 

Dw. 

G.G 
5.1 
4.7 
5.1 

4.8  ' 

4.4 

4.G 

Day. 

22 

23 

24 

'25 

20 

27 

•28 

29 

Oct. 

..j  2.3 
..   2.9 
..   2.9 
..!  3.3 
?.2 
.J  3.2 

Nov. 

2.4S 
2.75 
2.65 
2.55 

2.8 
2.9 
2.7 
2.7 

I>»v. 

1 

2.9 

'  2.75 

2.2 

2.f\5 

2 

3 

- i 

14 

2.2 
2.3 

v«i 

4 

15 

2.5 
2.5 

s  n 

5.. 

10 

>  ] 

fi 

j 2.9 

' 3.3 

17  . 

2.€u) 
2.0 

4  1 

18 

8 

2. 25 

19 

(•  4 

0 

2.8 

20 ' 

2.2 
2.45 

30 

31 

..   2.3 

.J  3.0 

1 

10 

.: ' '  2.2 

2.7 

1 

21 

11 

MISCELLANEOUS  MEASUUEMENTS  IN  .SANTEE  RIVEU  I>RAIXACiE  B.VSIX. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Santeo  Kivc-r 
drainage  basin  during  1905: 

Oreen  River  near  RtUherfordton,  N.  C. — A  measurement  was  made  April  18,  1905,  at  Cox 
Bridge,  9  miles  from  Rutherfordton,  N.  C.  The  bench  mark  is  the  top  of  iron  plate  ovor 
eyebar  over  downstream  end  of  first-floor  beam  from  the  left  end  of  the  bridge;  elevaiion. 
23.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  80  fwt;  an^a,  137  square  feet;  mean  velocity,  1.80  foct  per  second;  gage  height.  1.08  fcri;  .h>- 
charge,  247  second-feet. 

Muddy  Creek  near  Bridgewaier,  N.  C. — A  measurement  was  made  April  19,  19Q5,  at  a 
bridge  near  Bridgewater,  N.  C.  The  bench  mark  is  a  head  of  a  copper  nail  driven  into  the 
top  edge  of  the  downstream  edge  of  the  floor  beam  toward  the  right  bank;  elevation.  7.0.I 
feet  above  the  datum  of  the  assumed  gage. 

.Width,  58  feet;  area,  68  square  feet;  mean  velocity,  1.41  feet  per  second;  giige  height,  1.24  foM :  t:,v- 
chaige.  90  second-feet. 

Saluda  River  at  Chapj)ells,  S.  C. — A  measurement  was  made  June  27,  1905,  from  \\\v 
upstream  side  of  a  wooden  highway  bridge,  about  400  feet  from  the  Southern  Railwav 
depot  at  Ohappells,  S.  C.  The  Ixinch  mark  is  the  top  of  the  upstream  stringer,  18  feet  ."r<»m 
the  right  end  of  the  bridge;  elevation,  31.56  feet  above  the  datum  of  the  assumed  piiH'. 
The  discharge  of  a  small  channel,  which  could  not  be  measured,  was  estimated  at  15  Hecornl- 
feet. 

Width,  91  feet;  an^a,  532  square  fi*et;  mean  velocity,  2.04  feet  per  second;  gage  height,  2.26  fr«»t;  *!  v- 
charge,  1.083  second-feet. 

Saluda,  River  at  Columbia,  S.  C. — Measurements  were  made  by  R.  H.  Anderson,  in  inve>ti- 
gating  power  possibilities  at  Columbia.  He  assumed  the  zero  of  the  gage  to  l>e  the  hciglu 
of  the  water  at  the  lowest  measurement. 


Date. 


October  10. 
Octoberll. 
October  14. 


Gage 
height. 


Dischargt?.  i 


L 


Date. 


Feet.      Second-feet. 

0. 15  I  700 

.00  GOO 

1.05  j  2,400 


Optober  16. 

Do 

October  17. 


hS^;.   'Wscharp-. 


Feet.     '  Second -/rt  \ 

0.40  l,iji. 

.35  i.nMi 

.30    I  dL'.*! 


Saluda  River  near  Nev^berry,  S.  C— Measurements  were  made  from  iliggins  Ferry  Brid«re. 
S  miles  southwest  of  Newberry,  S.  C.  The  initial  point  for  soundings  is  the  center  of  the 
downstream  tubular  pier  at  the  left  bank.     The  bt»nch  mark  is  the  top  of  the  downstream 
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end  of  the  second  iron  crossbeam  from  the  left-bank  tubular  pier;  elevation,  29.00  feet 
above  the  datum  of  the  assumed  gage. 

March  16:  Width,  138  foot;  area,  730  square  foot;  mean  volocity.  2.43  foot  per  spcond;  ga^  height,  4.05 
feet;  diacharge,  1,778  second-feet. 

October  20:  Width,  133  feet;  area,  465  square  feet;  mean  velocity,  1.81  feet  per  second;  gogif  height, 
2.43  feet;  discharge,  841  second-feet. 

Scduda  River  near  Prosperity^  S.  C. — Measurement  were  made  from  the  upstream  side 
of  a  new  steel  bridge  8  miles  south  of  Prosperity  and  about  1)  miles  downstream  from 
VVise*s  ferry.  The  initial  point  for  soundings  is  the  right  end  of  the  bridge  at  the  upstream 
side.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  first  crossbeam  from  the  right 
end  of  the  bridge ;  elevation,  31.00  feet  above  the  datum  of  the  assumed  gage. 

Maich  15:  Width,  182  feet;  area.  1,163  square  feet;  mean  velocity.  1.71  foct  per  second;  gage  height, 
3..15  feet;  discharge,  1 .980  seconcK-feet. 

May  30:  Width,  180  feet;  area,  860  square  feet;  mean  velocity,  1.70  feet  per  second;  ga^  height,  2.14 
feet ;  disehaxge.  1 ,463  second-feet . 

SAVANNAH  RIVER  DRAINAGE  BASIN. 

i>e9(;ription  of  basin. 

Savannah  River  is  formed  by  the  junction  of  Tugaloo  and  Seneca  rivers,  which  unite 
about  100  miles  above  Augusta,  Ga.  It  flows  in  a  southeasterly  direction,  forming  the 
boundary  between  Georgia  and  South  Carolina,  and  empties  into  the  Atlantic  Ocean  near 
Savannah,  Ga.     It  is  navigable  to  Augusta,  which  is  at  the  fall  line. 

Seneca  River  is  formed  by  the  junction  of  Little  and  Keowee  rivers,  about  5  miles  north- 
east of  Seneca,  S.  C.  Both  of  these  tributaries  rise  in  the  Blue  Ridge  in  North  Carolina 
and  the  northwestern  part  of  South  Carolina. 

Tugaloo  River  is  formed  by  the  junction  of  Chattooga  and  Tallulah  rivers,  which  join 
at  the  west  comer  of  Oconee  County,  S.  C.  It  flows  in  a  southeasterly  direction,  and  is  a 
part  of  the  boundary  between  Georgia  and  South  Carolina.  Chattooga  River  rises  in  Jackson 
County,  N.  C,  and  flows  in  a  southwesterly  direction  along  the  boundary  between  Georgia 
and  South  Carolina.  Tallulah  River  rises  in  Macon  County,  N.  C,  and  the  northwestern 
part  of  Rabun  County,  Ga.,  and  flows  in  a  southeasterly  direction.  Parts  of  its  course  are 
cut  through  solid  rock  for  hundreds  of  feet,  forming  canyons  and  steep  bluffs.  Throughout 
its  entire  length  the  fall  is  very  great,  and  at  Tallulah  Falls  the  stream  drops  more  than  500 
feet  in  a  short  distance. 

Broad  River  joins  the  Savannah  at  the  southeast  corner  of  Elbert  County,  Ga.-  It  rises 
in  Habersham  and  Bank  counties  and  flows  in  a  southeasterly  direction  to  the  southeast 
comer  of  Madison  County,  Ga.,  where  South  Fork  joins  it.  Thence  it  flows  east  to  Savannah 
River.  Its  drainage  is  from  a  rolling  country,  and  there  is  a  considerable  amount  of  fall 
at  various  points.  At  Anthony  Shoals  the  fall  is  more  than  50  feet  in  a  short  distance. 
Above  Augusta,  Ga.,  there  is  much  fall,  which  can  be  developed  for  water  power.  With 
exception  of  the  laige  plant  at  Augusta,  very  little  of  this  is  being  used. 

The  following  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905- 

TALLULAH  RIVER  AT  TALLULAH  FALI^,  GA. 

This  station  was  originally  established  August  29,  1900,  by  M.  R.  Hall,  and  records  of 
gage  heights  were  obtained  until  October  19,  1900.  The  record  was  resumed  January  18, 
1901,  and  maintained  until  December  31,  1901.  The  station  was  reestablished  July  10, 
1904,  when  bench  marks  were  determined  and  regular  gage  readings  begun.  The  station 
is  located  at  the  wagon  bridge  about  one-fourth  mile  above  the  falls  and  about  the  same 
distance  from  the  village  of  Tallulah  Falls,  Ga. 

The  channel  is  nearly  straight  for  300  feet  above  and  200  feet  below  the  station.  The 
current  is  swift.  Both  banks  are  high,  wooded,  rocky  bluffs  and  are  not  subject  to  over- 
flow. The  bed  of  the  stream  is  composed  of  rock  and  is  rough  and  permanent.  There  is  but 
one  channel  at  all  stages. 
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Discharge  measurements  are  made  from  the  iron  wagon  bridge,  which  has  a  single  span  of 
100  feet  and  rests  on  timber  piers.  The  initial  point  for  soundings  is  the  end  of  the  bridge 
on  the  upstream  side  at  the  left  bank. 

The  original  gage  is  a  vertical  rod,  spiked  to  a  small  maple  tree  on  the  left  bank  of  the 
river  about  50  feet  above  the  bridge.  June  21,  1905,  a  5-foot  rod  gage  was  fastened  verti- 
cally to  the  solid  rock  on  the  right  bank  25  feet  above  the  bridge.  The  datum  is  the  same 
as  that  of  the  original  gage.  The  gage  is  read  once  each  day  by  J.  T.  McKay,  who  is  paid 
by  the  Greoi^ia  Geological  Survey.  Bench  marks  were  established  as  follows:  (1)  The  top 
of  a  laige  rock  on  the  right  bank,  about  30  feet  above  the  bridge;  elevation,  7.50  feet.  (2 » 
A  copper  plug  set  in  the  solid  rock  on  the  right  bank,  about  7  feet  to  the  right  of  the  new 
gage  and  27  feet  upstream  from  the  upper  edge  of  the  bridge;  elevation,  7.05  feet.  Eleva- 
tions refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  48,  p  148;  65,  p  251;  127,  pp  37-38. 
Discharge:  48,  p  148;  65,  p  251;  98,  p  71;  127,  p  38. 
Discharge,  monthly:  75,  p  62;  127,  p  39. 
Gage  heights:  48,  p  148;  65,  p  252;  127,  p  38. 
Rating  tables:  52,  p  513;  65,  p  320;  127,  p  39. 

Discharge  measurements  of  TaUnlah  River  at  TaUulah  FaUSf  Ga.,  in  1905. 


Date. 


Hydrographer. 


Mareh3 W.E.Hall 

May  11 F.A.Murray 

May  27 ,  W.E.Hall 

May28 do 

June  21 A.  T.  Mitchelson . 

June  22 ' do 

July  18 Hall  and  Hoyt... 

July  18 ; do 

8eptembcr6...   F.A.Murray 

October  24 ' do 

November  15. do 


'  Width. 

1 

Area  of 
section. 

;    Feet, 

Square 
}eet. 

60 

419 

1         58 

428 

60 

410 

60 

406 

60 

388 

60 

412 

61 

421 

61 

424 

67 

380 

56 

340 

56 

339 

Mean 
velocity. 


heigM. 


Feet  per  I 
second.  < 

1.12  ' 

1.41, 

1.64  . 

1.68  ' 

.97  j 
1.50  , 
1.67 
1.60  I 

.81  I 

.67 

I 
.58  ' 

I 


Feet. 
1.70 
1.83 
2.10 
2.10 
1.34 
1.77 
2.06 
2.06 
1.15 
.89 
.82 


chNrpr. 

Srcond- 
feet. 

471 

tiU5 

o73 

6M 

375 

rVJl 

fi^3 
317 
22S 

1<«* 
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DaUy  gage  height,  in  feet,  ofTaUvlah  River  at  TaUtdah  Falls ,  Oa.,for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
30.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

1.1 
1.0 
1.0 
.9 
.9 
1.0 
1.8 
1.3 
1.1 
I.O 
1.1 
6.5 
3.2 
2.3 
1.9 
1.6 
1.5 
1.4 
1.5 
1.4 
1.4 
1.4 
1.2 
1.3 
1.3 
1.1 
1.1 
1.0 
.9 
I.l 
1.0 


Feb.  I  Mar.     Apr.     May.  t  June.    July.     Aug.  i  Sept.  i  Oct.  |  Nov.  ,  Dec. 


1.2 
1.1 
1.1 
1.2 
1.2 
1.5 
1.8 
1.8 
2.7 
2.5 
2.3 
2.1 
3.2 
2.3 
2.1 
1.8 
1.7 
1.5 
1.4 
2.5 
3.3 
3.0 
2.7 
2.4 
2.2 
2.0 
2.0 
1.9 


1.8 

1.7; 

1.7  I 
1.7 
1,6 

1.7, 

1.7, 

1.8 

I 
3.5, 

2.8, 

2.3  i 

2.0  , 

.1.8 

2.8  I 
1.7  ' 

1.6 1 

1.5 
1.7 
2.5 

2.0 

I 
1.9 

1.7 

1.7 ' 

..8  I 
1.7  I 
1.7  I 
1.7  I 
1.6  I 
1.6 


1.6  I 
1.6, 
1.5 

1.4  I 
1.8 

1.6  I 

1.7  , 
1.7  I 
1.5 

1.5  I 
1.5 

1.6  ! 
1.6 
1.7 

1.7 
1.7 
1.5 1 
1.5 
1.5 1 
1.5 1 
1.5 ! 
1.6 
1.6 1 
1.7 1 
1.8 1 
1.7 
1.6 1 
1.9  i 


1.7 

1.6 

1.8 

2.1 

2.0 

2.9 

2.9 

2.2 

2.1 

1.8 

1.7 

1.6 

1.6 

1.6 

1.7 1 

3.1 1 

2.3 1 

2.0 

1.8 

1.6 1 

1.6 

1.8 , 

2.3 

2.5  I 
1.8 
1.9  I 
1.4  ' 

1.3  I 

1.4  > 
1.2  I 
1.1  I 


-I 


I 


1.2 

1.2 

1.1 
1.1  I 

1.1  I 
1.2 

..2 1 

1.4 

1.3  i 
1.3 

1.4! 

1.3 

1.2 

1.2 

1.3  I 

1.4 

1.3  I 

1.4  , 
1.6  I 
1.7 
1.6  I 
..8  I 

1.5  I 
1.3 
1.3  I 

1.2  I 

1.2  I 
1.2 

1.3  i 
1.4; 


3.5 
1.9 
1.4 
1.8 
2.0 
4.2 
1.3 
1.7 
1.6 
1.7 
3.5 
4.6 
3.4 
4.4 
3.0 
2.4 
2.3 
2.1 
2.0 
2.1 
1.8 
1.7 
1.7 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.4 
1.4 


1.4 
1.4 
1.3 
1.3 
1.4 
1.4 
1.3 
2.3 
2.1 
2.2 
2.5 
2.6 
2.5 
2.6 
2.0 
1.8 
1.7 
1.7 
1.5 
l.S. 
1.5 
1.4 
1.5 
1.4 
1.5 
1.5 
1.4 
1.4 
1.2 
1.2 
1.1 


1.1, 

1.1, 
1.0 

.9  I 

.9 

1.1  I 
1.0 
1.1  i 
1.1 
1.1  i 
1.0 
1.0 
1.0 

1.0 : 
.9 

1.0  I 
1.1 

1.0  I 
1.0 

.9  I 

.9 

1.0  I 
1.0 

.9  I 

.9 

.9 

.8 

.8 

.8 

.9 


0.8  I 
.9 
.9  I 

.9  I 

.9 

.8' 

.8! 
1.1 
1.2 
3.1 
1.5 
1.3  ' 
1.1 

1.1  I 
1.1 
1.0  I 
1.0 
1.0' 
1.0 
1.0  I 
1.0 

.91 

.9 

.9  1 
1.4 
1.3  I 

1.2  [ 
1.0  I 

.9  , 
.9  L 


0.9  I 
.9  I 
.9  I 


1.0 


.9 

.8, 
.8 

:V 

■.l\ 
:l\ 

.9' 
.9  I 

1.0 

1.0  I 
.9  I 

.8  I 

.9 

1.0  I 
1.0  I 

.8  I 

.8 

.8 

.9 


0.9 
1.0 
4.5 
2.9 
2.5 
1.3 
1.2 
1.4 
4.7 
2.8 
2.1 
1.8 
1.6 
1.6 
1.7 
1.6 
1.7 
1.5 
1.5 
2.3 
2.1 
2.0 
2.4 
2.4 
2.5 
2.4 
2.2 
2.1 
1.9 
1.7 
1.8 


Station  rating  table  for  TaUvlah  River  at  TaUulah  Falls,  Oa.,from  July  15,  1904,  to  Decern- 

'  her  SI,  1905. 


Gage 
height. 

Dischaiige. 

,     Gase 
height. 

1 

Discharge. 

Gage 
height. 

Discharge.  | 

Feet. 

Second-feet. 

Feet. 

1 
Second-feet. 

Feet. 

1 
Second-feet} 

0;40 

125 

1.10 

290    I 

1.80 

575    1 

.50 

145 

1.20 

320 

1.90 

630    1 

.60 

165 

1        1.30 

355    1 

2.00 

685     1 

.70 

185 

1.40 

395 

2.10 

740     1 

.80 

210 

1.50 

435    , 

2.20 

800     1 

.90 

235 

1.60 

480 

2.30 

860    ' 

1.00 

260 

1.70 

525 

2.40 

930     ' 

Gage 
height. 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Second-feet. 
1,000 
1,070 
1,145 
1,220 
1,300 
1,380 


The  above  table  is  based  on  23  discharge  measurements  made  during  1904-1905.  It  is  well  defined 
between  gage  heights  0.4  foot  and  2  feet.  Thf  table  has  been  extended  beyond  these  limits.  Above 
3  feet  gage  height  the  discharge  has  jjeen  estimated. 
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Estimated  monthly  discharge  ofTaUulah  River  at  TaUulah  Falls,  6a,,  for  1905. 
[Drainage  area,  191  square  miles.] 


Mouth. 


January 

February 

March 

April ' 

May 

J  une 

July 

August 

September 

October ' 

November 

Decemter 

The  year 


Discharge  in  second-feet. 

Run-off. 

Maximum.   Minimum.  '    Mean. 

Second-feet 

Depth  in 
inches. 

4,3fiO                235 

526 

2.75 

3.17 

1,635 

290 

744 

3.90 

4.06 

1,805 

435 

649 

3.40 

a.  92 

630 

395 

490 

2.57 

2.S7 

1,465 

290 

650 

3.40 

3-92 

575 

290 

369 

1.93 

2-15 

2,740 

355 

900 

4.71 

5.43 

1,070 

290 

537 

2.81 

3-24 

290 

210 

254 

1.33 

1.48 

1,465 

210 

312 

1.63 

1. 88 

260 

210 

230 

1.20 

1.34 

2,825 

235 

793 

4.15 

4.78 

4,360 

210  1           538 

2.82 

38.24 

TUGALOO   RIVER   NEAR  MADISON,  S.  C. 

This  station  was  originally  established  July  19,  1898,  at  Cooks  Ferry  and  was  discon- 
tinued December  31,  1901,  when  the  ferry  was  moved.  It  was  reestablished  July  7,  1903, 
by  M.  R.  Hall,  at  Holcombs  Ferry,  1  mile  west  of  Madison,  S.  C,  and  900  feet  below  the 
Southern  Railway  bridge.  This  station  is  about  IJ  miles  above  the  point  where  the  old 
station  was  located. 

The  bed  of  the  river  is  sandy  and  the  current  is  moderately  swift.  The  channel  is  about 
160  feet  wide  and  is  fairly  uniform  in  width  and  general  appearance  for  some  distance, 
being  straight  for  1,000  feet  or  more  both  above  and  below  tha  station.  The  banks  are 
both  moderately  high,  but  will  overflow  for  about  200  feet  on  the  right  bank  and  250  feet 
on  the  left.  Both  are  open  and  cultivated  except  for  a  few  trees  along  the  edge  of  the  river. 
Tliese  conditions  make  it  possible  to  obtain  fairly  good  float  measurements  at  the  time  of 
floods. 

Discharge  measurements  are  made  from  the  ferryboat,  or  a  small  boat  which  is  held 
in  place  by  a  cable  stretched  across  the  river.  The  initial  point  for  soundings  is  the  land 
side  of  the  windlass  used  for  stretching  the  cable;  it  is  located  on  the  right  bank.  Dis- 
tances are  measured  along  the  hand  line  which  is  used  to  pull  the  boat  across  the  river. 

The  gage  consists  of  a  vertical  timber  in  three  sections.  The  first  section  reads  from  1 
to  16  feet  and  is  attached  to  a  sycamore  tree  on  the  left  bank,  about  30  feet  above  the  ferry 
landing.  The  second  section  reads  from  16  to  22  feet  and  is  attached  to  a  sycamore  tree 
on  the  left  bank,  about  18  feet  above  the  ferry  landing.  The  third  section  reads  from  21 
to  31  feet  and  is  fastened  to  a  locust  tree  on  the  left  bank  at  the  forks  of  the  road,  about 
175  feet  from  the  ferry  landing.  Tlie  gage  Is  read  once  each  day  by  T.  A.  Spencer.  Bench 
marks  were  established  as  follows:  (1)  A  nail  in  a  willow  tree  on  the  right  bank,  20  feet 
below  the  ferry  landing:  elovation,  7  feet.  (2)  Two  large  nails  in  the  locust  tree  to  which 
the  third  section  of  the  gage  is  fastened;  elevation,  22  feet.  (3)  A  copper  plug  set  in  solid 
rock  on  the  north  side  of  the  railroad  10}  feet  from  the  north  rail  and  about  400  feet  east 
of  the  east  end  of  the  Southern  Railway  bridge;  elevation,  44.27  feet.  (4)  Geological 
Survey  standard  bronze  tablet  marked  "666  Atlanta"  on  the  right-bank  pier  of  the  S<Hith- 
ern  Railway  bridge;  elevation,  35.37  feet.  Elevations  refer  to  the  datum  of  the  gage. 
Bench  mark  No.  4  is  665.47  feet  above  sea  level. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the , 
United  States  Geological  Survey  (Ann=Annual  Report;  WS=: Water-Supply  Paper). 

Description:  WS27.p2«;  36.  pp  127- 128;  48,pl<9;  65.  p  252;  <W,pp  67-68;  127,  pp  39-40. 

DiiichariTP:  WS36.pI28;  48,  p  149;  65.  p  252;  98.p6K;  127,  p  40. 

I)i8Charg!\  monthly:  Ann  20.  iv,  p  162;  21.  Iv.  p  131;  22,  iv.  p  ITO;  WS  75,  p  63;  98.  p  (»;127,  pp  42. 

Gago  heights:  WS  27.  p  40;   36,  p  128;  48.  p  149;  65,  p  253;  98,  p  69;  127,  p  41. 

Hydrographs:  Ann  20,  iv.  p  162;  21.  iv,  p  131;  '22,  Iv,  p  160. 

Rating  tables:  WS  27,  p  46;  39,  p  444;  52,  p  513;  65.  p  320;  98,  p  69;  127,  p  41. 

Discharge  meaifurementH  ofTugaloo  Ritvr  near  Madisoriy  S.  C,  in  1905. 


Hydrographcr. 


Miirrh7 '  J.  M.  OIIps 

Man'h  20 do 

Man'h21 do 

Marrh21 do 

May  1 ,  B.  S.  Drane 

Juno  29 A.  T.  Mitcholson. 

S«»ptember8...    F.A.Murray 

(K  toiler  14 do 

November  17. ..' do 


Width 


Feet. 
165  I 
163 
163 

163  ^ 

164  ' 
151 
160 
160 
160 


Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

.■584 

2.26 

3.38 

1,317 

.585 

2.13  , 

3.25 

1,243 

691 

2.25 

3.75 

1,552 

731 

2.46  1 

4.00 

1,795 

506 

2.12 ; 

3.31 

1,204 

458 

1.91 

2.56 

874 

44') 

2.18, 

2.78 

970 

43.> 

2.03  ' 

2.66 

860 

373 

1.72 

2.13 

641 

Daily  gage  height  y  in  feet  y  of  Tugaloo  Rii^r  near  Madison,  S.  C.,for  1905: 


Day. 


Jan.      Feb.  ^  Mar.     Apr.  \  May.    June 


_i 


1 LM  2,4 

2 2.1  2.4 

3 2.1  2.:« 

4 2.0  2.25 

:» '  1.8  2.2 

6 1.9  3.2 

7 4.4  4.0 

K 2.8  3.4 

9 2.4  1  7.3 

10 '  2.4  6.6 

II 2.3  4.9 

12 11.8  4.5 

13 fi.7  I  7.9 

H 5.3  5.8 

lo 4.0  4.8 

Hi :j.6  4.0 

17 3.3'  3.9 

1^ 3.0  3.5 

1    2.9  3.3 

10 2.9  7.1 

'2\ 2.8  9.5 

'22 '  2.6  I  6.9 

13 ;  2.5  5.9 

24   1  2.5  I  .-1.1 

25 2.4  4.7 

16 2.0.     4.4 

•27 ,  2.1  4.1 

2S ,  2.4  4.0 

.XI  I  o   o    I 

29 1  -•  o  , , 

30 1  2.4  I 

6\ !  2.4  

I 


3.8 
3.6 
.3.5 
3.4 
.3.3 
3.2 
3.4 
3.4 
.3.3 
4.6 
.5.1 
4.3 
4.0 
4.0 
3.7 
3.6 
3.4 
.3.4 
3.3 
3.3 
.3.,-> 
4.1 
3.7 
3.5 
3.4 
3.3 
3.2 
3.1 
3.1 
3.0 
3.0 


2.9    I 

2.9 

2.9    ' 

3.1 

3.3 

3.1 

2.9    I 

2.9 

,3.1 

2.0 

2.f5 

3.5 

3.2 

3.0    I 

3.2    ' 

3.0 

2.9 

2.8    , 

2.8 

2.75  ' 

2.8 

2.7 

2.7 

2.  (m 

2.7 

3.5 

3.3 

3.0 

4.0 


3.4 

3.1  i 

3.5 

4.5 

4.1 

5.8  , 

0.2 

5.0  I 

4.6 

4.0 

3.8 

.3.6 

.3.5 

3.3 

3.2 

,5.9 

4.6 

.3.9 

3.6 

,3.4 

3.3 

3.  .5 

6.2 

6.6 

4.5 

4.3 

4.9 

5.4 

4.6 

4.1 

3.P 


3.6 
3.5 
3.4 
.3.3 
3.2 
3.4 
3.0 
.3.0 
2.9 
2.9 
2.8 
2.8 
2.8 

:.7 

i.9 
3.4 
3.6 
3.1 
2.9 
3.2 
.3.4 
.3.8 
3.3 
.3.0 
2.8 
2.7 
2.0 

2.(M 

2.6 
15.0 


July.  ,  Aug.     Sept.  I 


21.5 ; 

7.1  j 

4.9 

4.1 

4.8 

4.7 

4.8 

4.1 

4.0, 

4.0 

7.7 
14.0 
10.3 
14.5  , 

8.0 

6.7  I 
6.0  I 
5.3 
.5.3 
5.3 
4.7 
4.5  ' 
4.2 
4.1 
4.0 
,3.9  I 

3.8  ! 
3.7 
3.8 
.i.6 
3.  .5  I 


3.4  ' 

3.3  I 
3.2 
3.2  : 
J.  3 
3.5 
.3.3 

4.5  I 
4.6 

6.2  ' 
6.7 

6.4  ' 
6.8 

6.0  , 
,5.3  , 
4.7  I 

4.3  I 
4.2 

4.1  I 
3.9  ' 
.3.8  ' 
3.7  , 
3.5 
3.9  I 
3.8 
4.0 
3.4 
3.3 
3.2 
3.1 
3.0  ' 


3.0 
3.8 
a. 7 
3.2 
3.1 
2.9 
2.8 
2.8 
2.85 
2.75 
2.7 
2.75 
i.9 
2.7 
2.6 
2.0 
2.6 
2.rw 
2.6 
.2.6 
2.6 
2.5 
2.45 
2.4 
2.35 
2.35 
2.3 
2.3 
2.3 
2.3 


Oct. 

Nov 

2.35 

2.3^ 

2.35 

2.3 

2.3 

2.3 

3.2 

2.3 

2.6 

2.3 

Dec. 


2.4 

2.35 

2.3 

2.3 

2.4 

7.4 

4.0 

3.5 

2.6 

2.6 

2.65 

2.5 

2.4 

2.45 

2.45 

2.4.5 

2.3 

2.35 

2.3 

2.  .35 

2.9 

2.7 

2.5 

2.45 

2.4 

2.4 


2.35 

2.2 

2.3 

2.1 

2.3 

12.3 

2.3 

5.2 

2.3 

3.7 

2.3 

3.1 

2..V. 

2.85 

2.3 

2.8 

2.3 

12.6 

2.3 

7.0 

2.25 

5.0 

2.25 

4.2 

2.25 

3.8 

2.2 

3.5 

2.2 

3.9 

2.15 

3.9 

2.15 

3.6 

2.1 

,3.4 

2.1 

3.2 

2.55 

3.4 

2.35 

7.0 

2.2 

.5.2 

2.15 

.4.4 

2.1 

4.6 

2.3 

4.1 

2.4 

3.8 

2.25 

3.6 

2.15 

.3.5 

2. 15 

4.5 

2.2 

3.9 

3.6 
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Station  rating  table  for  Tugaloo  River  near  Madisonf  S.  C.^from  January  1  to  December  31, 

1905. 


hSSK.    D«»e»»*rge. 


Feet,     \Second-feet. 


2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


Oa«e 
height. 


DlAchargp. 


600 
640  i 
680 
725   I 
770 
820 
870  I 
925  I 
980, 

1,035 

1.005 

1,155 

1,215 


Feet. 
3.30 
3.40 
3.50 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 


Seamd^eet. 
1,275  ! 
1,340 
1,405 
1,470 
1,540 
1,610 
1,680 
1,755 
1.830  ' 
1,910 
1,990 
2,070 
2,155 


I 


Gage 
height. 


Feet. 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 


DischAige. 

'     Gage 
height. 

Second^eet. 

Feet. 

!           2,240 

,         5.90 

2,325 

6.00 

2,410 

6.20 

2,500 

6.40 

2,500 

6.60 

2,680 

6.80 

2,770 

7.00 

2,860 

7.20 

2,960 

7.40 

3,060 

7.60 

3,160 

7.80 

3,260 

8.00 

3,360 

D(8charg<p. 


Second-feet, 
3,460 
3,560 
3.760 
3.960 
4.160 
4.360 
4.560 
4.780 
5.000 
5.220 
5.440 
5,680 


The  above  table  is  b^sed  on  10  dischaige  measurements  made  during  1906.  It  is  well  defined 
between  gage  heights  2  feet  and  4  feet.  Aboye  4  teet  the  table  is  unce  tain,  the  high  water  estjm..  U'h 
being  rough  approximations.  Above  gage  height  8  feet  the  rating  curve  Is  a  tangentp  the  diilerenoe 
being  120  per  tenth. 

Estimated  monthly  discharge  ofTugaloo  River  near  Madison,  S.  C.,for  1905. 
[Drainage  area,  503  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Dlscha 

rgeinsecon 
Minimum. 

d-feet. 

Run-ofl. 

Maximum. 

Mean. 

Second-feet 

Depth  in 
inches. 

10,220 

520 

1,442 

2.43' 

3.80 

7,460 

680 

2,494 

4.21 

4.38 

2,680 

1,095 

1,466 

2.47  1 

2.W 

1,755 

898 

1,107 

1.87' 

2.00 

4,160 

1,155 

2,087 

3.5a  j 

4.05 

14,060 

870 

1,5T2 

2.65 

2.96 

21,860 

1,405 

4,025 

6.79; 

7.83 

4,360 

1,095 

1,986 

3.35  1 

3.86 

1,610 

725 

942 

1.50  1 

1.77 

5,000 

725 

996 

1.68! 

1.94 

845 

640 

704 

1.19 

1.33 

11,180 

640 

2.414 

4.07' 

A.m 

21.860 

520 

1,770 

2.98 

40.36 

SAVANNAH   RIVER  AT  WOODLAWN,  8.  C\ 

This  station  was  established  November  9,  1905,  by  M.  R.  Hall.  It  is  located  at  the 
Charleston  and  Western  Carolina  Railway  bridge,  1,000  feet  from  the  depot  at  Woodlawn, 
S.  C,  17  miles  above  Augusta,  Ga.,  and  10  miles  above  the  Augusta  water-power  dam. 

The  flow  of  the  river  is  almost  natural  at  this  point,  being  affected  very  slightly  by  stored 
water  mostly  from  Seneca  River.  The  river  is  divided  by  a  low  island  into  two  channels. 
The  east  channel  is  the  main  part  of  the  river,  as  there  is  very  little  water  flowing  in  the 
west  channel  at  ordinary  stages  and  probably  none  at  the  lowest  stage.  The  channel  is 
practically  straight  at  the  station.  The  left  bank  i.^  high  and  will  not  overflow  except 
under  the  short  trestle  approach.    The  island  and  the  bank  for  a  short  distance  west  of  the 
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west  channel  will  overflow.  The  current  is  swift,  and  is  good  in  the  greater  part  of  the 
section  at  low  water,  but  at  places  it  is  broken  and  irregular  or  is  sloping  with  the  direction  of 
the  section.  The  bed  of  the  stream  is  mostly  rock,  the  considerable  roughness  of  which 
causes  the  irregularities  in  the  current  above  mentioned.  Oareful  measurements  should 
give  good  results  at  this  station. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  railroad  bridge,  which 
is  in  four  spans  over  the  east  channel  and  a  single  span  over  the  west  channel.  Across 
the  island  between  the  two  channels  there  is  about  900  feet  of  wooden  trestle. 

The  present  gage  is  a  vertical  rod  attached  to  a  timber  which  is  driven  into  the  bed  of  the 
river  and  spiked  to  a  tree  on  the  left  bank  about  40  feet  upstream  from  the  bridge.  It  is 
read  twice  each  day  by  M.  A.  Palmore.  The  bench  mark  is  the  top  of  the  upstream  end  of 
the  second  floor  beam  from  the  left  end  of  the  bridge ;  elevation,  37 .00  feet  above  the  datum 
of  the  gage. 

Discharge  measurements  of  Savannah  River  at  Woodlawny  S.  C,  in  1905. 


Date. 

Uydrographer. 

1  Width. 

Aread  '    Mean 
section,    velocity. 

Gage 
height. 

Dis- 
charge. 

November  9  . . . 
November  21 . . 

M.R.Hall 

F.  A.Murray 

Feet. 
409 

417 

1 

Square 

2,116 
2,203 

Feet  per 
second. 

1.52 

1.39 

Feet. 
3.40 
3.31 

Second- 
feet. 

3,216 

3,060 

Daily  gage  height  ^  in  feet  y  of  Savannah  River  at  Woodlattmf  S.  C.^for  1906. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

6.9 
5.6 
5.4 
5.8 
6.2 
5.9 
5.3 
5.0 
7.2 
15.5 

Day. 

Nov. 

Dec. 

1 

3.65 
3.6 
5.9 

12.1 
9.2 
6.2 
5.0 
4.6 
5.4 

11.6 
9.4 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

4.1 

3.8 

3.45 

3.55 

3.5 

3.45 

3.45 

3.5 

3.3 

3.4 

1  22 

23 

I  24 

I25 

2« 

|27 

28 

29 

30 

4.0 

3.76 

3.55 

3.6 

3.6 

3.6 

3.7 

3.75 

3.7 

14.0 

2 

9.8 

3 

7.3 

4 

6.3 

5 

5.8 

6 

5.4 

5.4 

8 

7.8 

9 

3.55 

3.55 

4.1 

7.3 

10 

31 

6.2 

11 

SAVANNAH  RIVEK  AT  AUGUSTA,  GA. 

Observations  of  river  heights  have  been  maintained  since  1875  by  the  city  of  Augusta, 
Ga.,  at  the  city  highway  bridge. 

The  channel  is  straight  for  a  long  distance  above  and  below  the  bridge  and  is  about  560 
feet  wide  at  low  water.  The  banks  are  high,  but  will  overflow  at  times  under  a  part  of  the 
length  of  the  approaches  and,  at  very  high  stages,  for  a  long  distance  on  either  side  of  the 
river  beyond  the  ends  of  the  bridge.  The  bed  of  the  stream  is  sandy  and  undergoes  consid- 
erable change.    The  current  is  swift. 

Diacharge  measurements  are  made  from  the  downstream  side  of  the  North  Augusta 
bridge  at  Thirteenth  street  in  the  city  of  Augusta.  This  bridge  consists  of  three  spans, 
each  208  feet  long,  with  319  feet  of  wooden  approach  on  the  right  bank  and  259  feet  on  the 
left.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank  on  the  down- 
stream side. 

The  gage,  located  at  the  Fifth  Street  Bridge,  1  mile  below  the  measuring  station,  is  a 
vertical  timber  fastened  to  the  first  bridge  pier  which  is  in  the  water,  on  the  side  of  the  pier 
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near  the  upstream  comer,  facing  the  right  bank.  Readings  are  made  four  times  each  day 
by  J.  M.  Youngblood,  keeper  of  the  city  bridge,  usually  at  6  a.  m.,M2  m.,  6  p.  m.,  and  9  p.  m. 
The  6  a.  m.  readings  are  those  used  by  the  Weather  Bureau,  but  in  the  publications  of  the 
United  States  Geological  Survey  since  1900  the  average  of  all  four  of  the  daily  readings  is 
used  and  is  reduced  to  feet  and  tenths  of  a  foot.  The  zero  of  the  gage  is  the  datum  of  all  the 
city  levels,  and  any  city  bench  mark  can  therefore  be  used.  A  point  is  established  on  the 
North  Augusta  bridge  from  which  to  measure  down  with  a  steel  tape.  This  is  the  top  of  th** 
plate  through  which  the  top  pipe  of  the  bridge  fencing  passes,  which  is  riveted  to  the  right 
side  of  the  intermediate  post  at  the  downstream  end  of  the  third  floor  beam  from  the 
right-bank  end  of  the  bridge,  and  at  ordinary  stages  it  is  55.00  feet  above  water,  less  the 
reading  of  the  gage. 

The  United  States  Weather  Bureau  has  published  the  results  of  its  observations  in  a 
volume  entitled  "Stages  of  Water  at  River  Stations,"  as  follows:  Those  for  1875  to  18S9 
are  given  in  part  3,  those  for  1890  to  1892  in  part  4,  and  those  for  1893  to  1895  in  part  5. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull = Bulletin;  WS=Water- 
Supply  Paper): 

Description:  .\nn  14,  ii,  p  147;  18,  iv,  p  75;  Bull  140,  pp  72-73;  WS  27,  pp  28-31;  31,  p  130;  48,  p  l.»;  65,  p 

254;  83,  pp  87-88;  98,  p  57;  127,  pp  42-43. 
Discharge:  Ann  10,  iv,  p  227;  WS  27,  p  44;  36,  p  131:  48,  p  1.%;  65,  p  254;  83.  p  88;  98,  p  58;  127,  p  43. 
Discharge,  flood:  Ann  14,  ii,  p  149. 
Discharge,  monthly:  Ann  14,  Ii,  pp  147-148;  18,  iv,  pp  76-77;  20,  iv,  pp  160,  165;  21,  iv,  135;  22,  iv,  p  162; 

WS  27,  p  30;  75,  p  64;  83,  p  89;  £8,  p  59;  127,  p  45. 
Discharge,  yearly:  Ann  20,  iv,  pp  50,  51. 

G.Tgc  heights:  Bull  140,  p  73;  WS  27.  pp  41-42;  36.  p  131;  48,  p  151;  65,  p  255;  83,  p  88;  98,  p  58;  127,  p  44. 
Hydrographs:  Ann  20,  iv,  p  165;  21,  iv.  p  135;  22.  iv.  p  162;  WS  75,  p  64. 
Rating  tables:  WS  27,  p  29;  39.  p  444;  52,  p  513;  65,  p  320.  83,  p  89;  98,  p  59;  127,  p  45. 

Discharge  meamirements  of  Savannah  River  at  Augusta,  Ga.,  in  1905. 


Date. 


Ilydrographer. 


March  29 i  M.R.Hall 

April  12 Hall  and  Murphy . 

June  7 M.-R.  Hall 

October  13 , do 


Octoljer  14 do 

Noveml)er22...|  F.A.Murray. 


Width 


A  rea  of       Mean 
•  section,  i  velocity. 


I 

Feet. 
528 
533  I 

532  I 
563  \ 
531  I 


Square 
feet. 

3,306 

3,480 

2,961 

4,392 

3,155 

2,603 


'  Feet  per 
tecond. 

1.61 

1.68 

1.72 

2.25 

1.65 

1.68 


Gage 
height 


Dis- 
t.      charge. 


Feet. 
7.72 
8.04 
7.35 
10.10 
7.78 
6.70 


Second- 
feet. 

5,233 

5,867 

5,092 

9,8S2 

5,204 

4,:^  5 
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Daily  gage  height ,  in  feet  ^  of  Savannah  River  at  Augusta j  Qa.^for  1906. 


Day. 


^J 


Jan.     Feb.  I  Mar.  !  Apr. 


1. 

2. 

3. 

4.. 

5., 

0.. 

7., 

8. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20., 
21.. 
22.. 
23.. 
24.. 
2.'i.. 
20.. 
27.. 
28.. 
29.. 
.•».. 
31.. 


7.5 
7.6 
7.5 
7.3 
7.2 
7.2 
7.5 
8.6 
8.8 
8.0 
7.7  j 
7.7 
12.0  I 
17.9  , 
14.2  ' 
10.8  I 
9.2 

8.7  I 
8.4 
8.2  I 
8.3 
8.2 
8.2 
8.0  : 
7.7 
7.5  ' 
7.2  I 
7.0 

6.8  J 
7.2  ! 
7.2  I 


7.2 
7.1  , 
7.2, 
7.0 
7.2, 
7.1  , 
7.3 
9.0  I 
13.4  ' 
16.9  I 
17.2 
16.4 
2:t.5  , 
25.3  ' 
20.9  , 
16.3 
12.5 
10.8 
10.2 
10.1 
18.0 
23.5 
20.2 
15.6 
12.4 
11.4 
10.7 
9.7 


9.0 
9.4 
9.1 
8.8 
8.6 
9.0 
8.1 
8.2 
8.5 
8.5 
8.7 
10.6 
12.3 
9.8 
9.9 
9.3 
8.9 
8.6 
8.5 
8.4 
8.4 
8.7 
9.0 
8.6 
8.2 
8.4 
8.4 
7.6 
7.6 
7.8 
7.5 


7.6 
7.6 
7.5 
7.5 
7.5 
7.8 
8.1 
8.2 
7.4 
7.7 
8.3 
7.9 
8.5 
8.8 
8.4 
8.2 
8.2 
7.3 
7.4 
7.4 
7.4 
7.1 
6.9 
6.>f 
6.9 
7.0 
7.0 
7.3 
7.7 
9.2 


May. 

6.6 
8.6 
&3 
10.9 
12.3 
11.0 
11.5 
18.1 
15.0 
12.1 
10.0 
9.0 
8.3 
7.9 
7.9 
7.8 
7.9 
9.4 
8.2 
7.6 
7.4 
7.8 
8.4 
14.6 
14.2 
11.4 

;».7 

9.5 
U.6 
9.4 
8.7 


June. 

8.1 
7.9 
7.7 
7.1 
7.2 
7.2 
7.0 
7.1 
6.8 
6.6 
6.2 
6.7 
6.4 
6.6 
7.4 
7.6 
7.4 
7.7 
7.8 
7.5 
7.1 
7.1 
7.8 
7.8 
6.0 
6.9 
6.8 
6.6 
6.8 
6.5 


July.     Aug.    8«pt. 


11.3 

22.6 

2a2 

12.3 

9.6 

9.5 

13.1 

12.1 

10.4 

9.3 

8.1 

11.5 

18.4 

20.7 

16.5 

13.1 

11.1 

9.3 

9.5 

9.3 

9.1 

8.4 

7.6 

7.9 

7.6 

7.6 

7.5 

7.3 

7.6 

7.7 

7.9 


6.8 

&9 

7.0 

6.9  , 

6.7 

6.4, 

6.7 

7.3  1 

9.1, 
11.1  ; 

9.3  I 
12.6 

13.8  : 
13.3  , 
10.6  ' 

9.5, 

9.6  , 
9.4! 
8.8 
8.5! 
8.5  ! 
7.8  I 
7.9 

8.7  ' 
9.2  1 

10.9  I 
10.5 

9.0  I 
8.1 
7.7 
7.2 


7.1 
7.0 
9.2 
9.5 
8.2 
7.6 
7.1 
0.9 
6.8 
6.5 
6.8 
6.6 
6.3 
6.6 
7.0 
6.7 
5.0 
6.5 
6.3 
5.6 
6.2 
6.1 
6.1 
5.4 
5.8 
5.7 
5.9 
5.7 
5.6 
5.2 


Oct.     Nov.    Dec. 


5.0  I 
5.8 

5.3  \ 
5.6  I 

6.4  I 
7.5; 
6.6 

5.4  I 
6.0 
5.8  I 

6.3  , 
6.6 
9.8 
7.9 
6.7 
6.8 

6.5  1 
6.5  j 
6.4 
6.5 
0.0 
5.8  j 
6.5 
5.8  ; 
6.1 
59 
5.  J  i 
6.1 
6.5  I 

6.4  ' 
6.1 


6.2 

0.3 

6.1 

0.1 

6.1 

8.1 

5.9 

20.0 

6.0 

£0.3 

6.3 

12.6 

6.1 

9.3 

5.6 

8.4 

0.2 

9.4 

6.1 

19.0 

6.4 

18.2 

7.6 

14.0 

7.2 

10.6 

6.5 

9.4 

6.3 

9.9 

6.4 

11.2 

6.3 

10.4 

6.2 

9.6 

5.6 

9.1 

6.2 

10.2 

6.1 

27.6 

6.5 

27.5 

7.0 

21.5 

6.4 

16.2 

6.4 

12.4 

5.4 

10.8 

6.5 

9.8 

0.3 

9.7 

0.4 

14.3 

6.3 

14.0 

12.9 

Note.— The  gage-height  reoordii  can  be  considered  as  only  approximately  representing  the  mean  daily 
heights. 
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Station  rating  table  for  Savannah  River  at  Augutiay  Oa. ,  from  January  1  to  December  SI ,  190  j 


Oage 
height. 

Dlacharge. 

1 

Feet. 

Second-feet. f 

5.00 

2,650    ii 
2,726    1 

5.10 

5.20 

2,800 

5.30 

2,880    ' 

5.40 

2,960    11 

5.50 

3,045 

5.60 

2,130 

5.70 

3.220 

5.80 

3,310 

5.90 

3.400 

6.00 

3,495 

6.10 

3,590 

6.20 

3.690 

6.30 

3,790 

6.40 

3,800 

6.50 

3,990 

6.60 

4,090 

Gage 
height. 

Feet. 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 
7.40 
7.50 
7.60 
7.70 
7.80 
7.90 
8.00 
8.20 
&40 
8.60 


Dlschaige. 

Second-feet. 
4,190 
4,300 
4,410 
4,520 
4,630 
4,740 
4,860 
4,980 
5,100 
5,220 
5,340 
5,470 
5,600 
5,740 
6,050 
6,400 
6,800 


S^t.   .Discharge. 


hcigl 

Feet. 
8.80 
9.00 
.  9.20 
9.40 
9.60 
9.80 
10.00 
10,20 
10.40 
10.60 
10.80 
11.00 
11.50 
12.00 
12.50 
13.00 


Second-feet. 

7.200 

7,600 

j         8.000 

;  8,400 

I  8,800 

I  9.200 

'         9,600 

I        10,000 

10,400 

10,800 

11,200 

11,600 

12.650 

13,700 

14,750 

15,800 


Gage 
height. 


■•    I 


Diachargi'. 


Feel. 
13.50 
14.00 
15.00 
16.00 
17.00 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
28.00 


I 


Second-feet., 
16.850 
17.900 
20.100 
22.400 
24.800 
27.300 
30.100 
33.300 
36.900 
41.000 
45.800 
52.000 
60,000 
68.800 
77.800 
86,400 


I 


The  above  table  is  based  on  dlachaige  measurements  made  during  1902-1905.  It  is  fairly  well  defined 
between  gage  heights  6.6  feet  and  13  feet.  The  table  has  been  extended  beyond  these  limits.  A  hove  gMgp 
height  8.3  feet  the  table  is  the  same  as  that  of  1903. 

Estimated  monthly  discharge  of  Savannah  River  at  Augusta,  Ga.,for  1905. 
[Drainage  area,  7,294  square  miles.} 


Month. 


January 

February. . , 

March 

April 

May 

June 

July 

Augiiat 

September. . 

October. 

November. . 
December. . 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


The  year. . 


I 


25,800 
02,640 
14,330 

8,000 
27,580 

5,890 
43,880 
17,480 

8,ra) 

9,200 
5,220 
82,880 

82,880 


Minimum. 


4,300 
4,520 
5,100 
4,410 
4,090 
3,690 
4,860 
3,890 
2,800 
2,650 
2,9G0 
3,590 


2,650 


Mean. 

7,075 
18,780 
7,275 
5,416 
9,764 
4,704 
12,620 
7,745 
4,218 
3,916 
3,789 
19,270 


8,714 


^  mT  ^»>« 


0.97D 

2.57 
.997  I 
.743 

1.34    ' 
.645 

1.73 

1.06 
.578 
.537  i 
.519 

2.64    ' 


1.19 


1,12 
2-fi8 
1.13 

.7.0 
l.<<9 
1.22 

.  <»19 

3.04 

16.  IJ 


CHAUGA  RIVER  NEAR  MADISON,  8.  C. 

A  station  was  established  on  Chauga  River  at  Bryan  wagon  bridge,  2  miles  oast  of 
Madison  and  1  mile  above  the  mouth  of  the  river,  by  M.  R.  Hall,  and  measurements  wen' 
made  during  1900  and  1901,  in  connection  with  the  old  station  on  Tugaloo  River  at  (\K4i*s 
ferry,  near  Madison.  When  the  Tugaloo  River  station  was  reestablished  in  1903  ihe 
Chauga  River  station  was  also  reestablished  for  the  purpose  of  making  a  series  of  misrel- 
laneous  measurements. 

The  channel  is  straight  for  about  500  feet  above  the  station ;  below  it  is  curved  for  about 
50  feet  and  then  straight.    The  current  is  swift.    The  right  bank  is  high,  clean,  an  J  liahio 
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to  overflow  during  freshets.  The  left  bank  is  high,  rocky,  wooded,  and  is  not  subject  to 
overflow.    Floods  can  not  be  measured,  as  high  water  goes  over  the  bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  wooden 
bridge.  The  bridge  is  supported  by  log  cribs  which  are  filled  with  rock  and  anchored  to 
bed  rock.  The  initial  point  for  soundings  is  the  top  of  the  anchor  bolt  in  the  upstream 
comer  of  the  right-bank  abutment. 

Grage  heights  are  determined  directly  from  the  bench  marks.  No.  1  is  the  top  of  the 
downstream  guard  rail  7  feet  from  the  right  bank;  elevation,  10.00  feet.  No.  2  is  a  large 
nail  driven  horizontally  into  the  center  of  the  downstream  end  of  the  lowest  cross  log  of 
the  right-bank  crib  abutment;  elevation,  4.50  feet.  Elevations  refer  to  the  datum  of 
the  assumed  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watei^upply  Papers 
of  the  United  States  Geological  Survey: 

Description:  127,  p.  46. 
Discharge:  98,  p.  70;  127,  p.  46. 

Discharge  meagurementg  ofChatiga  River  near  Madison^  S.  C,  in  1905. 


Date. 


Hydrographer. 


May  1 B.  8.  Drane 

June29 i  .\.  T.  MItchelson. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Fed  per 
second. 

Gage 
height. 

Feet. 

feet. 

Feel. 

4L 

78 

1.74 

1.23 

38 

67 

1.55 

.97 

Dis- 
charge. 

Second- 
feet. 

136 

104 


SENECA  RIVER  NEAR  CL.EMSON  COLLEGE,  S.  C. 

This  station  was  established  as  a  r^ular  station  December  8,  1903,  by  M.  R.  Hall,  at 
which  time  a  standard  chain  gage  and  the  bench  marks  were  established.  A  vertical  gage 
had  been  put  in  July  19, 1903,  and  records  obtained  from  it  for  a  portion  of  the  time.  Both 
gages  are  referred  to  the  same  datum.  The  station  is  located  at  the  highway  bridge  about 
3  miles  south  of  Clemson  CoUege,  S.  C,  and  about  300  feet  up  the  river  from  the  crossing  of 
the  Blue  Ridge  Railroad. 

At  ordinary  stages  the  channel  is  about  150  feet  wide.  The  right  bank  is  high  and  will 
not  overflow,  but  the  left  bank  will  overflow  for  a  considerable  width  at  a  gage  height  of 
about  23  feet.  The  bed  of  the  river  is  sandy.  The  current  is  moderate.  At  low  stages 
there  is  a  daily  fluctuation  of  about  1  foot  in  the  gage  heights,  caused  by  the  operations  of 
water  powers  above. 

The  standard  chain  gage  is  located  on  the  lower  chord  on  the  downstream  side  of  the 
bridge;  length  of  chain,  31.82  feet.  The  vertical  gage  is  in  5-foot  sections,  fastened  to  the 
iron  braces  between  the  cylinders  of  the  right-bank  pier.  Both  gages  are  in  good  condition, 
except  that  mud  accumulates  at  the  lower  end  of  the  vertical  gage.  The  gage  is  read  twice 
each  day  by  M.  L.  Sanders.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the 
upstream  cylinder  of  the  right-bank  pier  at  a  point  marked  "B.  M.''  by  chisel  cuts;  eleva- 
tion, 28.95  feet.  (2)  A  copper  plug  set  in  rock  on  the  right  bank  under  the  railroad  bridge, 
and  about  20  feet  to  the  right  of  the  center  pier;  elevation,  10.27  feet.  (3)  A  bench  cut  on 
the  root  of  a  hickory  tree  at  the  fork  of  the  roads,  about  100  feet  from  the  right-bank  end 
of  the  bridge;  elevation,  30.52  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  98,  pp  65-66;  127,  pp  46-47. 
Discharge:  98,  p  66;  127,  pp  47-48. 
Discharge,  monthly:  98,  p  67;  127,  p  49. 
Gage  heights:  96,  p  66;  127,  p  48. 
Bating  toble:  98,  p  67;  127,  p  48. 
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Discharge  measurements  of  Seneca  River  near  Clemson  College ^  S.C,,in  1905. 


Date. 


Hydrographer. 


March  8 J.  M.  Giles.... 

March  20 do 

May  1 1  B.  S.  Drane... 

June  1 1 do 

Septemlicr  7. .  .i  F.  A.  Murray. 
OctoJjer  14 i do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

f^" 

Feel  per 
tecond. 

146 

538 

2.03 

146 

540 

1.80 

148 

474 

1.88 

149 

501 

2.04 

140 

480 

2.05 

149 

462 

2.16 

Gage 
height. 


Feet. 
3.75 

aao 

3.43 
4.00 
3.59 
3.60 


Dis- 
charge. 

Second- 
feel. 

1,(03 

1,(G3 


1,3M 
1,000 


Daily  gage  height  j  infeelf  of  Seneca  River  near  Clemson  College,  S.  C.,for  1905. 


Day. 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

!>«. 

2.6 

2.95 

4.7 

3.1 

3.4 

3.6 

16.5 

3.4 

3.4 

2.25 

3.0 

2.6 

2.55 

ai 

4.3 

3.2 

3.4 

3.6 

12.7 

3.0 

4.1 

2.3 

2.95 

i'iS 

2.7 

2.95 

4.4 

3.1 

4.3 

3.4 

5.6 

3.0 

3.6 

3.3 

2.85 

16.0 

2.65 

3.1 

4.1 

3.0 

6.6 

3.4 

4.6 

3.1 

4.2 

3.8 

2.75 

K2 

3.0 

3.3 

4.1 

3.4 

6.0 

3.2 

6.4 

4.4 

4.3 

3.0 

2.75 

5.4 

2.4.5 

3.5 

4.2 

3.6 

5.6 

3.2 

6.4 

3.6 

4.2 

2.65 

2.75 

4.7 

5.0 

4.2 

4.1 

3.6 

7.4 

3.2 

5.5 

3.8 

a4 

2.65 

2.65 

4.0 

3.5 

5.1 

3.4 

3.6 

5.2 

3.2 

4.8 

3.5 

3.3 

2.7 

2.6 

44 

3.3 

8.8 

4.0 

3.4 

5.2 

2.95 

42 

6.4 

3.4 

2.4 

2.6 

13.0 

3.1 

7.5 

4.2 

2.9 

4.0 

3.0 

4.5 

4.2 

3.2 

2,6 

2.5 

8.6 

2.8 

6.0 

4.4 

3.0 

3.1 

3.2 

8.2 

11.0 

3.3 

11.1 

2.6 

(1.4 

12.2 

6.3 

4.2 

2.8 

2.9 

3.1 

16.2 

&6 

3.1 

7.0 

2.7 

Hi 

12.0 

10.3 

4.5 

3.2 

2.8 

3.1 

13.9 

6.9 

3.4 

4.4 

2.75 

5-1 

6.5 

7.2 

3.8 

2.85 

3.4 

3.0 

13.5 

5.4 

3.5 

2.6 

2.75 

4.7 

4.6 

5.4 

3.8 

3.1 

3.4 

3,0 

8.6 

6.0 

3.2 

2.95 

2.45 

«.*> 

4.2 

4.5 

3.8 

3.2 

3.9 

3.0 

6.0 

6.2 

2.85 

3.1 

2.5 

*u5 

4.3 

4.7 

3.8 

3.2 

3.0 

3.2 

5.3 

5.9 

3.4 

ai 

2.5 

4.6 

4.2 

4.3 

3.8 

2.8 

3.1 

3.6 

5.1 

5.2 

3.2 

3.0 

2.55 

4.2 

3.9 

4.0 

3.6 

2.85 

3.4 

3.4 

3.5 

5.1 

3.4 

3.0 

2.75 

4.2 

4.2 

6.2 

3.6 

3.0 

3.4 

3.7 

ai 

4.6 

3.0 

2.75 

3.6 

4.2 

4.0 

11.2 

3.6 

2.85 

3.4 

4.4 

3.3 

4.6 

3.0 

2.75 

3.0 

9.6 

4.1 

8.0 

a7 

2.95 

4.5 

4.6 

4.2 

4.5 

2.85 

2.95 

2.95 

6.2 

3.5 

6.1 

3.7 

2.7 

5.4 

4.0 

4.2 

4.6 

3.2 

2.95 

2.85 

5.2 

3.5 

5.4 

3.1 

2.8 

6.4 

3.6 

4.2 

4.2 

3.6 

2.95 

2.65 

r.n 

3.5 

5.2 

3.2 

2.75 

4.2 

3.2 

12 

6.5 

3.2 

2.95 

2.75 

Kl 

2.95 

5.0 

3.3 

3.2 

4.6 

3.0 

4.0 

7.1 

3.0 

3.2 

2.45 

i-S 

3.1 

4.6 

3.5 

2.7 

5.4 

2.8 

4.3 

4.6 

3.1 

X2 

3.0 

5.5 

2.75 

4.2 

3.5 

3.0 

4.2 

2.85 

3.6 

4.1 

2.9 

3.2 

2.75 

.VO 

2.55 

3.2 

2.95 

4.6 

2.9 

4.2 

3.8 

2.4 

2.9 

2.35 

5.0 

3.1 

3.1 

3.6 

4.8 

4.0 

3.7 

3.8 

2.45 

2.95 

2.35 

S-l 

3.0 

3.0 

4.2 

4.0 

3.4 

2.95 

o-S 
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Station  rating  table  for  Seneca  River  near  Clemson  College,  S.  C,  from  January  i,  190Jlt,  to 

December  31,  1906. 


'     Gage 
1  height. 

Dischaiige. 

Gage 
height. 

1  Discharge. 

Ga«; 
height. 

Discharge. 

Ga«e 
height. 

Discharge. 

,     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet, 

1.40 

285 

2.60 

644 

3.80 

1,096 

5.00 

1,620 

1.50 

310 

2.70 

'             678 

3.90 

1,138 

5.20 

1,720 

'        1.60 

336 

2.80 

1             713 

4.00 

1,180 

5.40 

1,820 

1        1.70 

363 

2.90 

749 

'        4.10 

1,222    > 

5.60 

1,920 

1-80 

391 

3.00 

1              785 

i        4.20 

1,265     1 

5.80 

2,020 

1        1.90 

420 

3.10 

1              822 

4.30 

1,306 

6.00 

2,120 

2.00 

450 

120 

'             850 

4.40 

1,351 

6.20 

2,230 

'        2.10 

481     ' 

a30 

1             897 

1        4.50 

1,395     1 

6.40 

2,340 

2.20 

512    , 

3.40 

936 

4,60 

1,440 

6.60 

2,450 

2.30 

544 

3.50 

975 

4.70 

1,485 

6.80 

2,660 

1        2.40 

577 

3.60 

1          1,015 

i        4.80 

1,530    1 

7.00 

2,670 

2.50 

610 

3.70 

1,055 

'        4.90 

1,575    ' 

The  above  table  is  based  on  discharge  measurements  made  during  1903-1905.  It  is  fairly  well  defined 
between  gage  heights  1.4  feet  and  6  feet.  The  table  has  keen  extended  beyond  these  limits.  Above  7 
feet  the  discharge  is  estimated. 

Estimated  monthly  discharge  of  Seneca  River  near  Clemson  College ,  S.  C.,for  1906. 

[Drainage  area,  646  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Deceml)er 

The  year. 


Dischaiige  in  second-feet. 

Run-off. 

Maximum. 

1 
Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

5,530 

1,287 

1.99 

2.29 

4,980 

767 

1,026 

2.98 

3.10 

1,485 

785  1 

1,100 

1.70 

1.96 

1,015 

678  1 

817 

1.26 

1.41 

2,800 

713, 

1,370 

2.12 

2.44 

1,440 

713 ; 

021 

.    1.43 

1.60 

7,805 

822  1 

2,433 

3.77 

4.35 

4,870 

785, 

1,675 

2.59 

2.99 

1,308 

577 

905 

1.40 

1.56 

4,925 

528  1 

967 

1.50 

1.73 

1,015 

561  1 

688 

1.07 

1.19 

7,620 

«44| 

2,199 

3.40 

3.92 

7,895 


1,357 
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BROAD   RIVER   (OF  GEORGIA)   NEAR  CARLTON,   GA. 

This  station  was  established  May  27,  1897,  by  M.  R.  Hall.  The  gage  is  now  nuuntained 
and  the  observer  paid  by  the  United  States  Weather  Bureau.  The  station  is  kxrated  at 
the  Seaboard  Air  Line  bridge  3  miles  east  of  Carlton,  Ga.,  and  2  mies  above  the  mouth  of 
the  South  Fork. 

The  channel  above  and  below  the  station  is  straight  for  500  feet.  The  right  bank  is  high 
and  is  not  liable  to  overflow.  The  left  bank  is  low  for  about  400  feet,  below  which  it  is 
high  and  rocky.  It  overflows  at  a  gage  height  of  about  16  feet.  The  bed  of  the  stream  is 
sand  and  gravel  and  is  somewhat  changeable. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge  of  two  spans  of 
125  feet  each,  with  trestle  approaches  340  feet  long  on  the  left  bank  and  50  feet  long  on  the 
right  bank.  The  initial  point  for  soundings  is  the  end  of  the  iron  bridge  on  the  right  bank, 
upstream  side. 

A  standard  chain  gage  is  fastened  to  the  guard  rail,  with  its  bottom  resting  on  the 
upstream  end  of  the  cross-t'.es.  The  center  of  the  pulley  is  39.5  feet  from  the  initial  point 
for  soundings.  The  length  of  the  chain  is  54  feet.  The  gage  is  read  once  each  day  by  S.  P. 
Powers,  jr.  During  the  low  water  of  October  1  to  December  31,  1905,  the  gage  was  read 
twice  each  day.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  upstream 
iron  girder  under  the  cross-tics  at  a  point  about  40  feet  from  the  initial  point  for  soundings; 
elevation,  51  feet.  (2)  The  top  of  the  capstone  of  the  right-bank  pier  at  a  point  under  the 
upstream  side  of  the  end  of  the  bridge;  elevation,  30.78  feet.  (3)  A  copper  plug  set  in 
solid  rock  in  the  railroad  cut  1,135  feet  from  the  west  end  of  the  iron  bridge,  11  feet  north 
of  the  center  of  the  track,  and  at  about  the  same  elevation  as  the  bottom  of  the  cross-t'es; 
elevation,  57.67  feet.  Elevations  refer  to  the  datum  of  the  gage,  which  is  384  feet  above 
sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  publications  of  the 
ITnited  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  15,  p  40;  27,  p  31;  36,  pp  131-132;  48,  p  151:  65,  p  255;  83,  p  92:  96,  p  63:  127.  p  50. 
Discharge:  WS  15,  p  40;  27,  p  44;  36,  p  132;  48,  p  151;  49,  p  207;  65,  p  255;  83,  p  93;  98,  p  63;  127.  p  51. 
Discharge,  monthly:  Ann  19,  iv,  p  227;  20,  iv,  p  163;  21,  iv,  p  132;  22,  iv,  p  163;  WS  75,  p  65;  8a,  p  94: 
98,  p  65;  ;27,  p  52. 
Discharge,  yearly:  Ann  20,  iv,  p  51. 

Gage  heights:  WS  15,  p  40;  27.  p  42;  36,  p  132;  48,  p  152;  65,  p  256;  83,  p  93;  98,  p  64;  127,  p  51. 
Hydrographs:  Ann  19,  iv.  p  226;  20,  iv,  p  163;  21,  iv,  p  133;  22,  iv,  p  163. 
Rating  tables:  Ann  19,  iv,  p  226;  WS27,p46;  39,  p  444;  52,  p  513;  65,  p  321;  83,p94;  g6.p64;  127,  p  52. 

Digcharge  measurements  of  Broad  River  {of  Georgia)  near  CarUon^  Ga.,  in  1906. 


Date. 


Hydrographer. 


January  18 J.  M.  Giles. 

January  18 do 

March  18 do 


Width. 


Feet. 
172 
172 
164 


Areaol       Mean 
section,    velocity. 


413 
442 


1.80 
1.86 
1.45 


Square  ■  Feet  per 
feet.     I  eecond.  ' 


Feet,     j 
2.50 
2.50  I 
2.2S  : 


I>ia- 
charge 

Secomi- 
fat. 

745 

?S2 

643 
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Daily  gage  height ,  in  feet,  of  Broad  River  {of  Georgia)  near  CarUon,  6a.,  for  1906. 


Day. 


1 

2. 2 

2 

1   2., 

3 

2.2 

4       

2.1 

5 

2.0 

6 

2.0 

1      2.6 

8       ...    . 

.-   .   .       2.7 

9 

2,4 

If) 

1      2.2 

11 

1          • 

1      2.2 

12           .   . 

..  .     '      2.8 

13 

6.1 

14 

6.0 

15 

'      3.5 

16           .   . 

3.0 

17 

'      2.7 

IK 

1      2.6 

19 

2.4 

20 

2.6 

21 

'    as 

22 

2.4 

23 

2.2 

24 

1      2.2 

... 

25       

2.1 

2fi       

2.1 

27 

1      2.1 

28 

2.1 

29 

'      2.0 

30     

2.0 

31 

2.0 

1       1 

Jan.     Feb. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.2 
2.6 
3.0 
10 
&7 
5.4 
4.4 
6.6 
6.4 
4.7 
3.3 
3.0 
2.9 
2.8 
3.0 
7.8 
8.5 
5.0 
3.7 
3.3 
3.0 
2.8 
2.7 


Mar. 

Apr. 

May. 

-      - 
2.2 

June. 
2.3 

July. 
6.3 

Aug 
1.7 

Sept. 

Oct. 

Nov. 

Dec. 

2.5 

2.1 

1.6 

1.4 

1.65 

1.7 

2.5 

2.1 

2.1 

2.1 

4.3 

1.6 

3.0 

1.5 

1.65 

1.7 

2.5 

2.1 

2.2 

2.1 

3.0 

1.6 

2.4 

1.6 

1.65 

9.4 

2.4 

2.1 

5.3 

2.0 

2.2 

1.6 

2.0 

2.0 

1.6 

8.4 

2.4 

2.2 

3.4 

2.0 

2.4 

1.6 

1.7 

2.2 

1.6 

4.2 

2.4 

2.3 

4.9 

1.9 

8.2 

1.6 

1.7 

1.7 

1.6 

as 

2.3 

2.2 

6.8 

1.9 

3.6 

1.6 

1.7 

1.6 

1.7 

3.0 

2.3 

2.1 

6.9 

1.9 

2.8 

1.6 

1.6 

1.5 

1.65 

2.5 

2.3 

2.2 

4.4 

1.8 

2.0 

3.1 

1.6 

1.5 

1.65 

7.0 

2.5 

2.2 

3.4 

1.8 

2.0 

2.2 

1.6 

1.6 

1.8 

7.9 

2.4 

2.1 

2.8 

1.8 

3.9 

2.7 

1.6 

2.0 

2.0 

5.4 

2.5 

2.1 

2.5 

1.7 

3.6 

3.2 

1.6 

2.6 

1.8 

4.3 

2.6 

2.2 

2.4 

2.1 

5.0 

4.0 

2.3 

2.2 

1.7 

3.3 

2.5 

Z2 

2.3 

1.9 

4.4 

2.6 

1.9 

1.8 

1.7 

2.9 

2.4 

2.1 

2.2 

3.0 

3.8 

2.6 

1.7 

1.7 

1.7 

3.0 

2.4 

2.1 

2.3 

2.0 

3.0 

2.4 

1.6 

1.7 

1.6 

3.0 

2.3 

2.1 

2.7 

2.0 

2.5 

2.0 

1.6 

1.7 

1.6 

2.7 

2.2 

2.1 

2.5 

2.0 

2.3 

2.0 

1.5 

1.65 

1.6 

2.6 

2.2 

2.0 

2-i 

2.0 

2.1 

2.2 

1.5 

1.7 

1.6 

2.6 

2.2 

2.0 

2.2 

2.7 

2.6 

2.0 

1.5 

1.7 

1.65 

4.3 

2.3 

2.0 

2.2 

1.9 

2.0 

1.9 

1.5 

1.7 

1.95 

7.8 

2.3 

2.0 

2.2 

2.2 

2.5 

1.9 

1.5 

1.6 

1.9 

6.7 

2.3 

2.0 

3.4 

2.0 

2.3 

1.8 

1.5 

1.6 

1.7 

ao 

2.3 

2.0 

4.5 

2.0 

2.0 

2.2 

1.4 

1.6 

1.7 

2.5 

2.3 

2.0 

4.4 

i.e 

1.8 

2.2 

1.4 

1.6 

1.7 

2.4 

2.2 

2.0 

2.9 

1.9 

1.8 

2.8 

1.4 

1.8 

2.1 

2.3 

2.2 

2.0 

2.8 

1.7 

1.8 

2.6 

1.4 

2.0 

2.1 

2.2 

2.1 

2.0 

2.7 

1.7 

1.7 

2.2 

1.4 

1.8 

1.95 

2.2 

2.1 

2.0 

2.8 

1.7 

1.7 

1.9 

1.4 

1.75 

1.8 

Z.3 

2.1 

2.1 

2.6 

1.6 

1.7 

1.7 

1.4 

1.7 

1.75 

2.9 

.1 

2.3 

1.7 

1.7 

1.7 

2.6 

IRR  168—06 i 
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Station  rating  table  for  Broad  River  {of  Georgia)  near  Carlton,  Ga.,  from  January  2,  79l9-J,  to 

December  ^1.  J 906. 


SX.     Di«ehargo. 


heigl 

Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


Gage 
lipignt. 


Sccond-fect. 
I  270 

305  j 
I  340 

380  , 
I  420    ' 

r  460    ' 

I  560    ' 

610 
I  670    ' 

I  730 

790    ! 

8.50    ; 

920 


Feet. 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.(M) 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 


Discharge. 

Second-feet. 
1,060 
1,130  I 
1,200 
1,280 
1.360 
1,440 
1,520  I 
1,600 
1,680 
1,770 
1,860 
1,950 
2,040 
2',  130 
2,220 


Gage 
height. 


Feet. 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 


li 


Discharge.  I  j,^^^    |DI»chaiigc. 


Second-feet. 
2,320    I 
2,420 
2,520 
2,620 
2,720    I 
2,820 
2,920 
3,140    I 
3,360    I 
3,600    I 
3,840 
4,100    I 
4,360 
4,620    ' 


Feet. 
6.60 
6.80 
7.00 
7.20 


Second-feet. 
4,880 
5,140 
5,400    I 
5,A80 


7.40 

5.9G0 

7.60 

6,240 

7.80 

6,520 

8.00    1 

6,800 

&20 

7,0S0 

8.40    1 

7,360 

8.60 

7.6« 

8.80    1 

7,920 

9.00 

8,200 

9.50    1 

8,900 

The  above  table  is  based 
lielwwn  gage  heights  1.5  feet 
measurement  at  9.1  feet. 


on  discharge  measurements  made  during  1900-1905.    It  is  well  definod 
and  5.3  feet.    The  extension  of  the  curve  above  5.3  feet  is  based  on  one 


Estimaied  moniMy  discharge  of  Broad  River  {of  Georgia)  near  Carlton^  Ga.,for  1905. 
[Drainage  area,  762  square  miles.] 


Month. 


J  anuary 

February '. 

March 

April 

May 

June 

July 

August 

Septenil)er 

Octol)er 

Noveniljcr 

Decemlwr 

The  year 


Discliarge  in  second-feet. 


Maximum. '  Minimum.  I    Mean. 


4,230 

7,500 

850 

670 

5,270 

1,130 

7,080 

1,950 

1,130 

850 

560 

8,800 


8,800 


510  ' 
510  I 
560  ' 
510  I 
560 
340  ' 
380  ' 
340  I 
270 
270  I 
340 
380  I 

270 


Run-off. 


"Second-feet 
I  per  square  , 
I       mile.       , 


I>epih  tn 
inches. 


934 

2,046 

687 

555 

1,392 

514 

1,277 

630 

382 

407 

307 

2,184 

1 

950  ! 


1.23    I 

2.69 
.902  I 
.728 

1.83    I 
.675 

1.6S    , 


.501 

.534 

.521 

2.87 

1.25 


1.42 
2- NT) 
l.C>4 
.  s;j 
2.1! 

.  7:a 

1.94 

.♦»!»• 
3.31 


MISCELLANEOUS  MEASUREMENTS  IN  SAVANNAH  RIVER  DRAIN ACiK 

BASIX. 

The  following  is  a  list  Oi"  miscellaneous  dischai^e  measurements  made  in  Savannah  River 
drainage  basin  during  1905: 

Chattooga  River  near  Tallulah  Falls,  Ga. — This  river  joins  the  Tallulah  River  and  fomw 
Tugaloo  River.  A  measurement  was  made  November  16,  1905,  from  a  small  boat  at  a 
point  alx)ut  5  miles  northeast  of  Tallulah  Falls,  Ga.,  at  a  narrow  channel  about  1,000  fe^t 
below  Atkins  Ferry  and  opposite  B.  H.  Atkins's  residence.  There  is  a  small  shoal  ab<Hit 
150  feet  below  and  one  300  feet  alx>ve  the  point  o.*  measurement.    At  the  time  of  flood  in 
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1876  the  water  is  said  to  have  been  36  to  40  feet  higher  than  the  present  stage  and  did  much 
damage  to  property.  The  bench  mark  is  the  center  of  the  head  of  a  wire  nail  driven 
horizontally  into  a  sycamore  stump  which  stands  on  the  right  bank  about  200  feet  above 
the  point  of  measurement;  elevation,  6.13  feet  above  the  datum  of  the  assumed  gage. 
The  gage  height  at  the  same  time  at  the  regular  station  on  Tallulah  River  at  Tallulah  Falls 
was  0.82  foot. 

Width,  107  feet;  area,  442  square  feet;  mean  velocity,  0.77  foot  per  second;  gage  height,  2.00  feet;  dis- 
charge,  330  second-feet. 

LiUie  River  near  Wcuihin^tonj  Ga. — Two  measurements  were  made  June  6,  1905,  near 
Washington,  Ga.  The  bench  mark  is  the  top  of  the  downstream  wooden  stringer  under 
the  cross  ties  at  the  center  of  the  first  span  of  the  railroad  bridge  at  the  right  bank;  eleva- 
tion, 29.00  feet  above  the  datum  of  the  assumed  gage. 

lieasurement  at  bridge  of  Washington  Branch  of  Georgia  Railroad:  Width,  37  feet;  area,  59  square 
feet;  mean  velocity,  0.58  foot  per  second;  gage  height,  1.40  feet;  discharge,  34  second-feet. 

Measurement  at  wagon  bridge,  400  feet  ubove  railro^id  bridge:  Width,  47  feet:  area,  185  square  feet; 
mean  velocity,  0.19  foot  per  second;  gage  height,  1.40  feet;  discharge,  35  second-feet. 

ParUher  Creek  near  TaUvldh  FaUs^  Ga. — A  measurement  was  made  June  22, 1905,  a  short 
distance  below  where  the  Tallulah  Falls  Railroad  crosses  Panther  Creek,  near  Tallulah  Falls, 
Ga.  The  stage  of  the  creek  was  probably  somewhat  high  at  the  time  of  gaging,  owing  Ui 
showers  the  day  before. 

Width,  9  feet;  area,  5.85  square  feet;  mean  velocity,  1.17  feet  per  second;  discharge,  6.82  socond-fect. 

TugaJoo  River  near  Madison^  S.  C. — A  measurement  was  made  November  18,  1905,  at 
Prathera  Bridge,  about  8  miles  above  the  Southern  Railway  bridge  near  Madison,  S.  C. 
.The  initial  point  for  soundings  is  the  left  end  of  the  upstream  guard  rail  at  the  end  of  the 
approach.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  second  wooden  cross  beam 
from  the  left  end  of  the  bridge;  elevation,  28.38  feet  above  the  datum  of  the  assumed  gage. 
The  gage  height  at  the  time  by  the  gage  at  the  regular  station  near  Madison  was  2.14  feet. 

Width,  137  feet;  area,  276  square  feet;  mean  velocity,  2.22  feet  per  second;  gage  height,  2.15  feet;  dis- 
charge, 614  second-feet. 

OGEECHBE  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIX. 

Ogeechee  River  is  formed  by  the  junction  of  Williamsons  Swamp  Creek  and  Rocky  Com- 
fort Creek  in  Jefferson  County,  Ga.,  and  drains  a  small  basin  in  southeastern  Geoigia  lying 
between  the  Savannah  .and  Altamaha  basins.  Ogeechee  River  flows  in  a  southeasterly 
direction  and  empties  into  the  Atlantic  Ocean.  Its  main  tributary  is  Cannoochee  River, 
which  rises  in  Emanuel  County,  Ga.,  flows  southeastward,  and  joins  the  Ogeechee  about 
20  miles  from  the  Atlantic  Ocean.  The  streams  in  this  basin  flow  through  a  country  that 
Ls  mostly  low.  The  current  is  generally  good,  but  the  fall  available  for  power  is  probably 
sm&ll.     The  bank  on  one  side  or  the  other  of  the  stream  is  generally  low  and  swampy. 

The  following  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905. 

CANNOOCTIEE  RIVER  NEAR  GROVE  LAND,  GA. 

This  station  was  established  June  12, 1903,  by  F.  A.  Murray.  It  is  located  at  Moody's 
bridge,  3  miles  south  of  Groveland,  Bryan  County,  Ga. 

The  channel  is  straight  for  about  300  feet  above  and  400  feet  below  the  station.  The 
current  is  swift  in  the  main  channel,  but  sluggish  near  the  banks.  Both  banks  are  of  clay 
and  sand  and  overflow  at  from  15  to  16  feet  gage  height.  The  bed  of  the  stream  is  of 
silt  and  is  shifting.  There  is  but  one  channel  at  all  stages,  broken  by  the  piers  of  the  bridge, 
up  to  the  height  at  which  the  river  overflows  its  banks. 
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Dischaige  measurements  are  made  from  the  downstream  side  of  the  nine-span  wooden 
highway  bridge.  The  initial  point  for  soundings  is  the  outer  edge  of  the  post  which  supporu 
the  end  of  the  hand  rail  on  the  downstream  side  of  the  bridge  on  the  left  bank. 

The  original  gage,  reading  from  0  to  17  feet,  is  nailed  to  the  right  side  of  the  upstream  po^t 
of  the  fourth  bent  from  the  left  bank.  From  17  to  20  feet  the  post  is  graduated  t^  feet  and 
half  feet.  A  new  gage,  reading  from  0  to  10  feet,  is  fastened  to  the  left-bank  side  of  the 
upstream  post  of  the  third  bent  from  the  left  bank,  this  being  the  first  bent  in  the  water  &t 
ordinary  stages.  Another  section  of  the  gage,  reading  from  5  to  10  feet,  is  fastened  to  a 
gum  tree  on  the  left  bank  25  feet  above  the  bridge.  This  gage  faces  the  bridge  and  is  u>cd 
for  the  stages  which  it  covens.  The  gage  is  read  once  each  day  by  J.  M.  EdwanLi. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  bridge  floor  at  the  fourth  beni 
from  the  left  end  of  the  bridge  on  the  upstream  side  opposite  a  point  61  feet  from  the 
initial  point  for  soundings,  marised  by  a  cross  and  the  letters  *'B.  M."  cut  in  the  floor: 
elevation,  20  feet.  (2)  A  spike  in  a  pine  tree  which  stands  near  the  upstream  side  of  the 
road  15  feet  from  the  left  end  of  the  bridge  and  9  feet  upstream  from  the  line  of  the  ed^ 
•of  the  bridge;  elevation,  20.12  feet.  (3)  Two  lai^  wire  nails  driven  into  the  tree  to  which 
the  third  section  of  the  gage  is  fastened;  elevation,  5.30  feet.  Two  more  nails  are  aU) 
driven  at  the  8-foot  mark. 

Information,  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pape» 
of  the  United  States  Geological  Survey: 

Description:  98,  pp.  71-72;  127,  pp.  56^7. 
Discharge:  88,  pp.  72,  79;  127,  p.  57. 
Discharge,  monthly:  98,  p.  74;  127,  p.  59. 
Gage  heights:  98,  pp.  72-73;  127,  p.  58. 
Rating  table:  98,  p.  73;  127,  p.  58. 

Discharge  measurements  ofCannoochee  River  near  Grovelandj  Ga.,  in  1905. 


Date. 


Ilydrogmpher. 


April26 F.A.Murray.... 

April  26 ' do 

June  12 A.  T.  Mitchelson. 

July  27 1  F- A.  Murray 

July  27  « I dp 

November  7  o do 

November  7  «. do 


Width 


Area  of 
section. 


Square 
Feet.  I     feel, 

604 


104 
104 
87 
88 
78 
55 
55 


604 
209 
280 
103 
45 
44 


Mean         Gaee  Dis- 

veloclty. '  height,     charpp. 


Feet  per 
second. 

1.51 

1.51 

.14 

.50 

1.29 

.51 

.61 


Feet. 
6.17 
6.14 
1.60 
2.51 
2.50 
1.25 
1.26 


'  SeconA- 
feet. 

'  l.f»Jl 

i.two 

'  .«) 


a  Made  at  different  section. 
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Daily  gage  heighit  infeety  ofCannoochee  River  near  Qrovdandy  Ga.,for  1905. 


Day. 

Jan. 

Feb. 
3.3 

M.r. 
9.8 

Apr. 

May. 
4.9 

June. 
2.5 

July. 
2.0 

Aug. 

ao 

Sept. 

Oct. 
1.6 

Nov. 

Dec. 

1 

2.6 

6w2 

a  2 

1.4 

1.3 

2 

2.6 

3.3 

8.7 

6.2 

4.9 

2.6 

2.2 

a9 

ao 

1.5 

1.3 

1.3 

3 

2.6 

3.3 

7.7 

6.5 

4.9 

2.4 

2.5 

a6 

2.8 

1.6 

1.3 

1.8 

4 

2.6 

3.3 

7.6 

5.3 

4.7 

2.3 

2.4 

a5 

2.4 

1.4 

1.3 

2.2 

5 

2.6 

a2 

7.0 

5.1 

4.5 

2.1 

2.3 

a5 

2.0 

1.4 

1.3 

2.5 

G 

2.6 

3.4 

6.3 

5.4 

4.5 

1.9 

a  7 

a4 

2.4 

1.4 

1.3 

2.4 

7 

2.7 
2.9 

3.6 
10 

6.4 
6.2 

5.7 
6.7 

4.5 
4.6 

1.8 
1.8 

4.5 
7.4 

ao 

2.8 

2.6 
2.4 

1.4 
1.5 

1.3 
1.3 

2.2 

8 

2.3 

9 

2.9 

4.7 

6.2 

5.6 

4.4 

1.7 

7.5 

2.6 

2.2 

1.6 

1.3 

2.5 

10 

2.8 

5.3 

6.2 

5.6 

4.3 

1.7 

7.7 

2.5 

2.2 

1.5 

1.3 

2.8 

11 

2.8 

5.6 

6,7 

6.0 

4.0 

1.6 

7.7 

2.2 

2.0 

1.4 

1.5 

2.8 

12           

2.8 
3.0 

6.6 
8.1 

8.0 
10.4 

6.0 
6.4 

a4 

3.0 

1.6 
1.6 

7.9 
8.0 

2.0 
2.3 

2.0 
1.9 

1.4 
1.4 

1.5 
1.6 

2.7 

13 

2.6 

14 

as 

10.1 

A  4 

7.2 

ao 

1.6 

7.2 

2.6 

1.8 

1.4 

1.6 

2.8 

15 

4.0 

11.2 

14.2 

7.4 

ao 

1.6 

6.5 

ai 

1.8 

1.4 

1.4 

ao 

16 

4.5 

11.9 

14.1 

9.2 

2.9 

1.8 

6.5 

ai 

1.9 

1.4 

1.3 

a4 

17 

4.4 

13.1 

13.9 

6.8 

2.5 

2.0 

6.5 

a  I 

1.8 

1.4 

1.3 

as 

18 

4.3 
4.2 
4.1 
4.1 
4.0 
3.9 
3.6 
3.6 
3.5 
3.5 
3.4 
3.2 
3.1 

a3 

14.8 
14.5 
13.1 
11.0 
10.5 
11.6 
11.7 
11.5 
13.0 
12.0 
10.7 






13.8 
13.7 
13.0 
12.1 
11.2 
10  2 
9.2 
&0 
&9 
7.6 
6.9 
6.7 
&5 
6.2 

6.5 
6.5 
6.4 
6.2 
6.0 
6.9 
5.8 
5.9 
6.1 
6.1 
5.8 
5.4 
6.0 



2.4 
2.4 
2.4 
2.4 
2.6 
2.7 
2.8 
2.9 
2.8 
2.8 
2.8 
2.7 
2.6 
2.5 

2.6 
2.8 

ai 
as 
ao 

2.5 
2.6 
2.6 
2.5 
2.3 
2.0 
1.9 
1.8 

6.0 
6.2 
6.3 
6.3 

a8 
a2 
ai 

2.6 
2.1 
2.0 
2.2 
2.3 
2.3 
2.9 

a2 
as 

4.0 
5.0 
6.6 
6.0 
4.2 

as 
ao 
a2 
a  5 
a  6 
a  7 
a4 

1.7 
1.9 
1.9 
2.0 
2.0 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.5 
1.6 

1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 



a2 

19           

ao 

20  

ai 

21 

a6 

22 

4.3 

23 

4.2 

24  

48 

25 

5  1 

26       

5.0 

27   

4.8 

28 

4.7 

29 

4.7 

30 

4.8 

31 

4-7 
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Station  rating  table  for  Cannoochee  River  near  Grovdand,  Oa.,from  January  1  to  December  SU 

1905. 


hel^t. 

Discharge. 
Second-feet. 

Feet. 

1.20 

23 

1.30 

27 

1.40 

32 

1.50 

38 

l.flO 

44 

1.70 

51 

1.80 

58 

1.90 

06 

2.00 

75 

2.10 

85 

2.20 

96 

2.30 

107 

2.40 

119 

2.50 

131 

Oage 
•height. 

Feet. 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
a50 
3.60 
3.70 
3.80 
a90 


Discharge. 


Gage 
height. 


Discharge.'    ^^^St.   I  I>i«hA'K^- 


Second-feet. 

Feet. 

144 

4.00 

168    1 

4.20 

172 

4.40 

187 

4.60 

203 

4.80 

220  ; 

5.00 

238    1 

5.20 

257 

5.40 

276    ' 

5.60 

296    , 

5.80 

317 

6.00 

338    , 

6.20 

360 

6.40 

382    1 

6.60 

Second-feet. 

405 

453 

503 

554 

606 

660 

714 

769 

825 

882 

940 

ITOOO 

1,060 

1.121 


r 


Feet. 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.50 

10.00 


Second-feet. 
1,183 
1,245    I 
1.309 
1,373 
1,438    ' 
1,504     , 
1,570     ! 
1,638 
1,706     I 
1,775     ' 
1,845     { 
1.915 
2,005     I 
2,275 


The  above  table  is  based  on  discharae  measurements  made  during  1903-1905.  It  is  falriy  well  defined 
between  gage  heights  1.2  feet  and  6.2  feet.  The  table  has  t^een  extended  l>e7ond  these  limits.  Above 
gage  height  10  feet  the  rating  curve  is  a  tangent,  the  difiference  being  37.5  per  tenth.  Above  3.4  ie^X  the 
table  Is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Cannoochee  River  near  Grovelandy  6a.,  for  1905. 

[Drainage  area,  960  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

Augu.st 

8epteml)er 

Octol)er 

Novomljor 

Decern  lier 

The  ypar 


Discharge  in  second-feet. 

Run-oir. 

Maximum. 

Minimum.  | 

Mean. 

Seoond-feet 

l><>pth  ill 
incbff 

52S 

144  [ 

279 

.291 

.33h 

4;  075 

238' 

1.885 

1.96 

2.04 

3,850 

1.000  1 

2.050 

2.14 

2.47 

1,987 

6G0 

976 

1.02 

1.14 

633 

119 

299 

.311 

.3> 

257 

44 

102 

.106 

.IH 

1,570 

75 

G49 

.676 

.77^ 

940 

75, 

297 

.309 

..'l» 

238 

38 ; 

84.6 

.088 

.it»i 

44 

27 

32.2 

.084 

.(«* 

38 

27! 

29.5 

.031 

av» 

087 

27 

295 

.307 

.XA 

MISCKI^LANEOrs  MKASITHKMENT  IX  0«EECirKE  RIVER  DRAINAOK 

BASIX. 

The  following  mi.«»reIlaneoii8  discharge  nieasun^ment  was  made  in  Ogpeohee  Riv<»r  dnun«p» 
ba.sin  during  UK)/): 

Jjods  Creek  near  Groveland,  Ga. — A  mea.su rement  was  made  June  12,  1905,  at  a  ptunt  2 
miles  from  Gioveland,  one-half  mile  above  the  mouth  of  the  creek. 

Width,  16  feet:  area,  11.4  square  tvot;  moan  velcx-ity,  1.18  fi»et  per  second;  discharge.  13  aecond-f«<r-t . 
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ALTAMAHA  RIVER  DRAINAGE  BASIN. 
DESCRIl»TION  OF  BASIN. 

Altamaha  River  is  formed  by  the  juDction  of  Oconee  and  Ocmulgee  rivers,  which  unite 
at  th?  southern  boundary  of  Montgomery  County,  Ga.  Ohoopee  River  is  also  a  tributary 
and  enters  it  from  the  north  side,  about  50  miles  below  the  junction  of  the  Oconee  and 
Ocmulgee.  The  Altamaha  River  drainage  basin  is  entirely  within  the  State  of  Georgia. 
The  river  rises  in  the  north-central  part  and  flows  in  a  southeasterly  direction,  emptying 
into  the  Atlantic  Ocean  near  Darien.  Below  the  junction  of  the  Oconee  and  Ocmulgee 
and  for  a  long  distance  above  on  both  rivers  there  is  no  great  amoun}^  of  fall.  Steamboat 
navigation  is  carried  on  from  Darien  to  Macon  on  the  Ocmulgee,  and  to  Dublin,  and  at 
times  to  Milledgeville,  on  the  Oconee. 

Ohoopee  River  rises  in  Washington  County  and  flows  in  a  southeasterly  direction  to 
thc^  Altamaha.  It  flows  from  low  hills  of  southeastern  Georgia  into  the  flat  pine  lands. 
Though  it  has  not  so  much  fall  as  the  more  northern  streams,  it  has  considerable  fall  that 
can  be  developed  into  power. 

Oconee  River  ris:s  on  the  southern  slope  of  the  Chattahoochee  Ridge,  in  HaU  County, 
and  joins  the  Middle  Oconee  on  the  southwest  boundary  of  Clarke  County.  Thence  it 
flows  in  a  southeasterly  direction  to  th  ^  Altamaha.  Apalachec  River  is  a  large  tributary 
which  rises  in  Gwinnett  and  Walton  countiis  and  enters  the  Oconee  near  the  southeast 
comer  of  Morgan  County.  Little  River  enters  the  main  stream  at  the  comer  of  Putnam, 
Hancock,  and  Baldwin  counties,  about  15  miles  above  Milledgeville,  Ga.  These  tribu- 
taries have  much  fall,  and  a  small  part  of  it  is  developed.  The  Oconee  has  a  fall  of  ^50 
£e:t  in  45  miles.  It  has  some  very  large  waterpowers  available  from  its  sourer  down  to 
Milledgeville,  where  it  cross.-s  the  fall  line. 

Ocmulgee  River,  the  westernmost  of  the  main  tributaries,  rises  in  the  north-c?ntral  part 
of  Georgia  on  the  southem  slope  of  the  Chattahoochee  Ridge,  in  Fulton,  Dekalb,  and  Gwin- 
nrtt  counties.  It  is  forned  by  the  junction  of  Yellow  and  South  rivers  just  south  of 
the  south  comer  of  Newton  County.  Yellow  River  rises  in  Gwinnett  County  and  flows 
in  a  southerly  direction  into  the  Ocmulgee.  South  River  rises  in  Fulton  and  Dekalb  counties 
and  flows  in  a  southeasterly  direction.  Alcovy  River  joins  the  Ocmulgee  about  5  miles 
below  the  junction  of  South  and  Yellow  rivers.  Towaliga  River  enters  the  Ocmulgee  at 
about  the  southwest  comer  of  Jasper  County.  '     -    *  v  . 

All  these  tributaries  rise  in  and  flow  through  a  very  hilly  country  and  have  a  great  dck\ 
of  fall.  Ocmulgee  River  has  a  fall  of  over  210  feet  in  35  miles.  The  last  fall  of  much  size 
is  only  a  few  miles  above  Macon,  Ga. 

The  following  pages  give  the  results  of  data  collected  in  this  drainage  during  1905. 

80UTII  RIVEIl  NEAR  SNAPPING  SIIOAI>5,  GEORGIA. 

This  station  wa-s  established  in  1905  for  the  purpose  of  making  a  series  of  miscellaneous 
dischai^e  measurements.  It  is  located  at  a  four-span  wooden  bridge,  known  as  Buthrs 
Bridge,  about  15  miles  south  from  Conyers,  Ga.,  and  4  miles  above  Snapping  Shoals,  where 
there  is  a  large  amount  of  fall. 

The  current  is  smooth  and  is  fairly  swift  at  lowest  water.  It  is  broken  by  one  pier  at 
low  water.  The  right  bank  may  overflow  beyond  the  bridge  approach  at  high  floods. 
The  left  bank  will  not  overflow.    The  bed  is  sandy  and  will  probably  change. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the  down- 
stream end,  at*  the  edge  of  the  floor,  of  the  first  woodrn  floor  boam  from  the  left  end  of  the 
third  span  from  the  left  bank;  elevation,  25.(X)  feet  alwve  the  datum  of  the  assumed  gage. 
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Diseharge  meagurements  ofSautk  River  near  Snapping  Shoals  t  Qeorgia^  in  1905. 


Date. 

Hydrographer. 

WWth.   ^o°„' 

Mean 
velocity. 

Gaffe     1      Dis- 
helght.   I  chargt?. 

October  23 

M.R.Hall 

,   Sipiare 
Feet.        feet. 

83               87 

83  1            08 

Feet  per 
second. 

1.38 

1.38 

Se  ond- 
Feet.     1      feet. 

3.46                120 

October  24 

..  ..do 

3.56                135 

OCMULGEE  RIVER  NEAR  FLOVILLA,  GA. 

A  station  was  established  July  26,  1901,  on  Ocmulgee  River  at  Lamars  Feny,  one-half 
mile  below  Lamar's  mill  and  5  miles  east  of  Flovilla,  Ga.  The  object  of  this  station  was  to 
compare  the  discharge  of  the  river  at  this  point  with  its  dischai^e  below,  at  Macon,  through 
the  low-water  season.  The  ga^e  and  bench  marks  were  washed  away  by  a  flood  February 
27,  1902.    The  statian  was  reestablished  June  18,  1903,  at  Lamars  Ferry,  by  M.  R.  Hall. 

The  channel  is  straight  for  1,000  feet  above  and  5,000  feet  below  the  station.  The  cui^ 
rent  is  swift  and  regular.  The  right  bank  is  high,  but  overflows  at  extreme  high  water. 
The  left  bank  is  somewhat  lower.  The  bed  of  the  stream  is  sandy  and  shifting,  and  there 
is  but  one  channel. 

Dischai^  measurements  are  made  from  the  ferryboat.  '  The  initial  point  for  soundings 
is  the  windlass  on  the  right  bank. 

The  vertical  gage  is  in  three  sections.  The  first  section,  reading  from  0  to  5  feet,  is  fas- 
tened to  a  willow  tree  at  the  mouth  of  a  small  branch  about  20  feet  above  the  ferry  landing 
on  the  right  bank.  The  second  section,  reading  from  5  to  15  feet,  is  nailed  to  an  ash  tree 
about  60  feet  from  the  river  up  the  same  branch.  The  third  section,  reading  from  15  to 
25  feet,  is  attached  to  a  cottonwood  tree  on  the  bank  of  the  same  branch,  about  200  feet 
from  the  river.  No  attempt  was  made  to  place  this  gage  on  the  same  datum  as  the  old 
one.  The  gage  is  read  onc3  each  day  by  B.  S.  White,  who  is  paid  by  the  Georgia  Geolog- 
ical Survey.  During  the  low-water  period  from  October  1  to  Dexsember  31,  1905,  the  gage 
was  read  twice  each  day.  Bench  marks  were  established  as  follows:  (1)  A  nail  driven 
into  a  large  cottonwood  tree  about  200  feet  from  the  river,  on  the  branch  on  which  the 
gage  is  located;  elevation,  14.00  feet.  (2)  A  cross  in  the  solid  rock,  100  feet  uphiU  from 
the  first  bench  mark  and  140  feet  north  from  the  wagon  road,  at  a  point  250  feet  west  of 
the  ferry;  elevation,  34.24  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  p  262;  83,  p  110;  08,  pp  97-96;  127,  pp  63-64. 
Discharge:  65,  p  262;  83,  pp  110, 113;  98,  p  98;  127,  p  64. 
Discbarge,  monthly:  75,  p  75;  83,  p  111;  98,  p  99;  127,  p  66. 
Oage  heights:  65,  p  263;  83,  p  110;  98,  p  98;  127,  p  65. 
Rating  tables:  65,  p  321;  83,  p  110;  96,  p  99;  127,  p  65. 

Discharge  measurements  of  Ocmulgee  River  near  FlovUla,  6a,,  in  1905. 


Date. 


Hydrographer. 


Mareh25 W.E.Hall 


June  15 , 

July  24 

September  29. 
November  3 . . 


A.  T.  Mitchelson . 

F.  A.  Murray 

M.R.Hall 

F.  A.  Murray 


Width. 

Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

^Feet. 

Feet. 

Square 

Feet  per 
second. 

210 

685 

1.09 

1.88 

216 

657 

1.63 

1.16 

200 

324 

1.53 

.34 

185 

201 

1.46 

-  .32 

195 

300 

1.58 

.27 

Dis- 
charge. 

Second- 
feet. 

1,155 

1,074 

'    496 

293 

474 
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DaUy  gage  height  y  in  feet,  cfOemulgee  River  near  FhrnOa^  Oa.ffor  1906, 


12. 
13. 
14- 
15. 
16. 
17. 
18. 
19- 
'20. 
21- 
22. 
23- 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


an. 

Feb. 

Mar.' 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.6 

1.4 

2.6 

1.5 

1.4 

1.0 

6.0 

0.5 

0.3 

-0.2 

0.35 

0.65 

1.5 

1.5 

2.5  1 

1.5 

1.3 

.8 

6.0 

.4 

.7 

.4 

.25 

.65 

1.4 

1.4 

2.4' 

1.4 

2.1 

.7 

4.2 

.3 

1.6 

1.15 

.20 

11.2 

1.2 

1.6 

2.3  , 

1.6 

3.0 

.8 

2.4 

.0 

.5 

.66 

.16 

14.4 

1.1 

1.4 

2.1 

1.7 

3.2 

.7 

2.5 

.1 

.6 

.60 

10.4 

1.3 

1.5 

2.0  ; 

2.2 

2.5 

.7 

2.1 

.2 

.5 

.45 

4.8 

1.7 

1.4 

2.0  1 

2.0 

2,0 

.6 

3.7 

.3 

.3 

.25 

4.0 

1.8 

5.0 

2.0 

1.8 

1.8 

.5 

2.6 

.5 

.1 

-  .1 

3.4 

1.8 

6.0 

2.0 

2.2 

1.0 

.4 

2.4 

2.1 

.2 

-  .16 

6.6 

1.4 

7.1 

2.4 

4.3 

1.5 

.2 

1.7 

2.5 

.0 

.05 

8.6 

1.5 

6.2 

2.1  1 

3.0 

1.3 

.0 

4.3 

2.0 

-  .1 

.8 

3.5 

6.1 

2.0 

5.5 

2.4  1 

2.4 

1.2 

.0 

3.4 

0.2 

-  .1 

1.06 

2.65 

4.2 

6.2 

12.6 

3.0 

2.1 

1.0 

1.7 

7.0 

6.3 

.1 

.75 

1.75 

4.0 

6.9 

10.5 

2.7, 

1.9 

.9 

1.0 

4.0 

4.3 

•1 

.5 

1.25 

3.6 

6.0 

7.2 

2.5 

1.5 

.8 

.7 

2.0 

5.8 

.2 

.35 

1.0 

4.0 

2.1 

5.0 

2.2  j 

2.0 

1.5 

1.2 

2.1 

3.7 

.0 

.3 

.65 

3.8 

2.8 

4.2 

1.0 

1.8 

1.4 

1.1 

1.7 

2.2 

.1 

.4 

.26 

3.4 

2.6 

4.0 

1.9  1 

1.6 

1.3 

.0 

1.5 

2.0 

.0 

.3 

.4 

ao 

2.1 

3.5 

1.8 

1.4 

1.0 

.7 

1.2 

1.4 

-  .2 

.42 

.6 

1.9 

2.1 

3.3 

1.7  1 

1.5 

.8 

.4 

1.0 

1.1 

-  .2 

.72 

.45 

7.2 

2.0 

5.5 

2.1 

1,4 

.6 

.3 

.0 

.0 

-  .2 

.0 

.56 

14.6 

1.8 

6.6 

2.5 

1.3 

.8 

.2 

.6 

.8 

-  .3 

.0 

.6 

9.3 

1.7 

5.3 

2.2 

1.3 

1.3 

1.8 

.4 

.7 

-  .3 

.0 

.68 

5.0 

1.6 

4.3 

2.0 

1.3 

3.0 

2.3 

.3 

2.5 

-  .4 

.2 

.6 

6.0 

1.4 

3.9 

1.9 

1.3 

4.0 

1.3 

.6 

2.4 

-  .5 

.2 

.6 

5.2 

1.3 

3.6 

1.7 

1.2 

3.6 

1.1 

1.0 

1.2 

-  .6 

.7 

.5 

3.6 

1.4 

3.2 

1.6' 

1.2 

2.2 

1.5 

1.5 

.7 

-  -4 

.7 

.75 

3.5 

1.3 

2.8 

1.5  1 

1.1 

2.0 

1.9 

.8 

.5 

-  .5 

.6 

.85 

3.4 

1.5 

1.4  1 

1.0 

1.0 

2.2 

.5 

.4 

-  .4 

.4 

.80 

3.8 

1.4 

1.5  1 

2.0 

1.7 

1.4 

.3 

.4 

-  .2 

.35 

.75 

3.6 

1.5 

"1 

1.5 

.2 

■' 

.3 

3.5 

58 
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Station  rating  table  for  Oemvlgee  River  near  FlovUla,  Ga.,fram  January  1  to  December  SI,  1905. 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

-  .6 

220 

-  .5 

245 

-  .4 

270 

-  .3 

295 

-  .2 

325 

-  .1 

355 

.0 

385 

.10 

415 

.20 

445 

.30 

475 

.40 

510 

.50 

545 

.60 

580 

.70 

615 

.80 

650 

Gage 
height. 


Feet. 
0.90 
1.00 
1. 10 
1.20 
1.30 
1.40 
1.50 
J.  60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 


Discharge.  | 

Gage 
heigtt. 

Feet. 

1 
Second-feet.\ 

090 

2.40 

730    1 

2.50 

1              770 

2.60 

'              810    I 

2.70 

1             850 

2.80 

1              895    1 

2.90 

940 

3.00 

985     1 

3.20 

1,030    , 

3.40 

1,075    1 

3.60 

1,120 

3.80 

1,170    1 

4.00 

1,220 

4.20 

1,270 

4.40 

1,330    1 

4.60 

Discharge. !, 

Second^eet.i\ 

1,370  . 

1,420  l| 
1,470 

1,525  'I 

1,580  II 

1,635  'I 
1,690 

1,820  I 

1,950  i{ 
2,080 

2,210  1 1 

2,350  I 

2,490  l| 

2,ft40  I 

2,790  l| 


Gage 
height. 


Dl8ch&rg«>. 


Feet. 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.50 
10,50 
11.00 


\Second-feet. 
,  2,940 

I  3.090 

I  3,240 

'  3,395 

I  3,555 

3.715 
I  3,875 

I  4,035 

I         4.  Ids 
I  4,355 

'  4,515 

I  4.675 

I  5.085 

I  7,650 

8.100 


I 


The  above  table  is  based  on  discharge  measurements  made  during  1904-05.  It  is  fairly  well  defined 
between  gage  heights  —0.5  foot  and  5.5  feet.  The  table  has  been  extended  bevond  these  limit;*,  l^f-g 
based  on  logarithmic  extension  above  7  feet.  Above  gage  height  3  feet  the  tAble  is  the  same  as  that  for 
1904. 

Estimated  monthly  discharge  of  Oemvlgee  River  near  FlomRaf  Ga.,for  1906. 

[Drainage  area,  1,500  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. ,  Minimum.  '    Mean. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


770 
895 
895 
730 
580 
385 
44.*; 
385 
220 
325 
415 
598 


The  year. 


11,340  I 


1,328 

2,917 

1,212 

1,071 

1,107 

722 

1,457 

1,273 

402 

512 

651 

3,502 


1,354 


Run-off. 


Second-feet , 

per  square  " 

mile. 


Depth  In 
inches. 


0.885 
1.94    I 
.808  . 

.714' 
.738  I 
.481 
.971  I 
.849 
.208  ' 
.341 
.434 
2.39 


.9(e  , 


l.CC 

2-02 

.932 

.797 

-5S7 

.979 

.aw 

4M 
12  19 


OCMULGEE  RI\'T5R  AT  MACON,  GA. 

A  station  was  established  at  Macon,  Ga.,  January  21, 1893,  by  the  United  States  Weathi  r 
Bureau.  Discharge  measurements  were  begun  by  the  United  States  Geological  Survey  m 
1895,  and  a  wire  gage  was  established  on  the  bridge  of  the  Macon,  Dublin  and  Savannali 
Railroad  and  was  set  on  the  same  datum  as  the  Weather  Bureau  gage.  For  a  time  giigi  - 
height  records  were  maintained  by  the  Geological  Survey,  as  the  Weather  Bureau  ^^»cord:^ 
were  for  a  part  of  the  year  only  and  were  discontinued  altogether  from  June  30,  18^7,  tn 
June  1,  1899.  Since  June  1,  1899,  the  Weather  Bureau  gage-height  records  have  b»*en 
taken  continuously  and  have  b?en  furnished  to  the  Geological  Survey. 
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The  channel  is  straight  and  without  obetructions,  except  for  one  bridge  pier.  The  banks 
are  high  and  not  subject  to  overflow.    The  bed  of  the  river  is  soft  and  changeable. 

Dischaige  measurements  are  made  from  the  downstream  side  of  the  Fifth  Street  Bridge, 
an  iron  bridge  of  two  190-foot  spans,  located  about  500  feet  above  the  railroad  bridge.  The 
initial  point  for  soundings  is  the  end  of  the  iron  hand  rail  of  the  footway  at  the  right  bank 
on  the  downstream  side. 

The  Weather  Bureau  gage  is  a  heavy  timber  bolted  to  the  downstream  portion  of  the 
nght-bank  stone  pier  of  the  Central  of  Georgia  Railway  bridge.  October  9, 1905,  a  standard 
chain  gage  was  installed  on  the  Fifth  Street  Bridge,  on  the  outside  of  the  latticed  railing  of 
the  downstream  footway  at  a  point  85  feet  from  the  right-bank  end;  length  of  chain,  40.83 
feet.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  iron  rim  of  the  sidewalk 
80  feet  from  the  initial  point  for  soundings;  elevation,  34.42  feet.  (2)  The  top  of  a  cast- 
iron  post  at  the  end  of  the  hand  rail  on  the  right  bank,  downstream  side,  of  the  Fifth  Street 
Bridge;  elevation,  37.37  feet.  (3)  The  top  of  the  downstream  side  of  the  capstone  of  the 
right-bank  abutment  of  the  Central  of  Qeoigia  Railway  bridge;  elevation,  32.30  feet.  Ele- 
vations refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull  ^Bulletin;  WS=Water- 
Supply  Paper): 

Description:  Ann  18, iv,  pp 79^80;  19,iv,p230:  Buin40,p74;  WS15,p44;  27.  p. 32;  36,  pp  136-137;  48,  p 
L55;  G5,p254;  83,  p  107;  98.pp94-&5;  127,  pp  6(>-67. 

Difldhax^  :  Ann  18,  iv,  p  80;  19,  iv,  pp  230-231;  Bull  140,  p  75 ;  WS  U,  p  44  ;  27,  p  44  ;  36,  p  137 ;  48,  p 
155;  83,  p  107 ;  65,  p  265;  98,  p 95;  127,  p  67. 

Discharge,  low-water:  Ann  18,  iv,  p  84. 

DiflCharge, monthly:  Ann  18, iv,  pp  82  83;  19,  iv,  p232;  20,  iv,  pp  161,  171;  21, iv,  p  139:  22,iv,p  172; 
WS  75,  p  75;  83,  p  109;  98,  p  97;  127,  p  69. 

Discharge,  yearly:  Ann  20,  Iv,  p  51. 

Gage  heights:  Bull  140,  p  75;  WS  U,  pp  21-23;  15,p44;  27,p43;  36,  p  137;  48,  p  156;  65,  p  265;  83,p]J»: 
98,  pp  95-96;  127,  p  68. 

Hydrographs:  Annl8,iv,p84;  19,iv,p233;  20,iv,pl72;  21,iv,pl39;  22,iv,pl73. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  161. 

Rating  tables:  Ann  18,  iv,  pp  81-82;  19,  iv,  p  232;  WS  27,  p  46;  39,  p  444;  52,  p  513;  65,  p  321;  83,  p  100: 
98,  p  96;  127,  p  68. 

Dist^utrge  metuwremerUs  ofOcmidgee  River  at  Macon j  Ga.^  in  1906. 


Date. 


March  14 

June  14 

September  13. 
September  28. 
November  4  a. 


Hydrographer. 


h 


W.E.Hall 

A.  T.  Mitcheison 

W.  E  Hall 

M.R.Hall 

A.  F.  Murray... 


^idth. 

Areaot 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 
Jeet. 

Feet  per 
second . 

Feet. 

Second- 
feet. 

270 

2,209 

1.12 

4.88 

2,554 

209 

1,350 

.58 

1.22 

789 

195 

1,090 

.71 

.71 

772 

127 

786 

.41 

-  .39 

321 

150 

309 

1.83 

.46 

565 

a  Made  at  different  section. 
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DaUy  gage  height,  in  feet,  cfOcmvlgee  River  at  M 00071,  6a.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10.. 
11.. 
12.. 
13. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21'.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

Mar. 

2.7 

2.1 

4.2 

!      2.3 

2.1 

3.9 

2.4 

2.0 

3.6 

2.4 

1.9 

3.4 

2.1 

2.0 

3.3 

1      2.0 

2.3 

3.2 

2.2 

3.2 

3.0 

2.7 

6.2 

3.0 

3.0 

13.3 

3.0 

1      2.4 

11.4 

3.7 

2.1 

10.3 

3.4 

1.9 

10.7 

4.6 

5.3 

16.4 

5.7 

9.0 

15.4 

5.0 

7.9 

12.7 

4.4 

5.0 

10.2 

3.9 

4.1 

7.7 

3.5 

3.8 

6.4 

3.3 

3.1 

5.8 

3.0 

3.0 

5.3 

3.0 

2.9 

8.0 

5.6 

2.9 

9.6 

4.3 

2.8 

9.1 

4.2 

2.5 

7.3 

3.5 

2.4 

6.1 

3.4 

2.2 

5.6 

3.3 

1.9 

5.0 

3.2 

1.7 

4.5 

2.9 

2.0 

2.7 

2.0 

2.5 

2.0 

2.4 

Apr. 

May. 

June. 

July. 

1 

Aug. 

Sept. 

1   Oct 

Nov. 

l)H\ 

2.2 

2.9 

2.1 

1      3.0 

0.8 

0.7 

0.6 

0.7 

0.S 

2.2 

2.4 

1.8 

'      6.7 

.7 

1.7 

1    ^-^ 

.6 

..<l 

2.3 

2.7 

1.6 

7.9 

.8 

2.4 

'     1.2 

.4 

1.7 

2.2 

4.4 

2.3 

1      7.5 

.0 

2.2 

'    2.9 

.43 

13. « 

2.4 

4.6 

2.0 

5.0 

.4 

2.2 

,    2.0 

.44 

I5.U 

3.3 

4.4 

1.6 

3.5 

.0 

1.5 

1.5 

.37 

ia4 

3.3 

3.6 

1.4 

3.9 

-  .1 

1.3 

1.15 

.32 

fi.7 

3.0 

3  8 

1.3 

4.5 

-  .1 

.8 

.75 

.65 

5.1 

2.7 

3.4 

1.1 

3.9 

2.2 

.4 

.3 

.62 

(,.9 

3.3 

3.0 

1.0 

3.2 

4.4 

.2 

.27 

.85 

11.6 

5.3 

2.7 

.8 

3.7 

3.5 

-  .1 

.24 

3.3 

11.2 

4.3 

2.3 

,7 

6.7 

3.4 

-  .2 

.6 

4.2 

S.3 

6.3 

2.0 

.9 

6.6 

10.6 

-  .3 

1.3 

3.4 

6.7 

4.6 

'  1.8 

1.7 

8.2 

7.4 

.6 

1.5 

2.3 

4.9 

3.0 

1.7 

1.1 

6.7 

6.2 

.2 

1.2 

1.85 

6.6 

4.1 

2.4 

1.8 

3.3 

6.3 

.2 

.7 

1.7 

5.9 

3.3 

4.0 

3.8 

2.7 

4.2 

.0 

.45 

1.35 

:..4 

3.1 

2.5 

2.2 

2.3 

3.5 

-  .2 

.51 

1.2 

4.6 

2.7 

2.2 

1.7 

1.7 

3.2 

-  .3 

.43 

1.12 

4.1 

2.4 

1.8 

1.4 

1.6 

1.9 

-     4 

.36 

1.1 

4.0 

2.2 

1.7 

1.1 

1.8 

1.5 

-.5 

.34  ; 

.6     : 

Id.  7 

2.2 

1.6 

1.1 

1.8 

1.3 

-  .5 

.26 

.6 

l.VI 

2.1 

4.0 

4.8 

1.3 

1.2 

-  .5 

.16  1 

.8 

12.4 

2.1 

3.8 

3.9 

1.2 

2.3 

-  .6 

.18 

.7 

10.5 

2.1 

4.9 

3.2 

.9 

2.9 

-  .3 

.12 

.6 

9.4 

2.0 

4.4 

2.3 

1.2 

2.3 

-   .2 

.9 

.6 

7.9 

2.0 

3.5 

1.8 

2.1 

1.5 

-  .3 

1.3 

.7 

:*.i 

2.0 

3.0 

1.4 

1.7 

1.2 

-  .4 

1.1     ' 

.9 

4.7 

2.0 

2.9 

2.5 

1.2 

1.1 

-  .3 

1.25 

1.1 

r>.4 

2.2 

2.9 

2.5 

1.1 

.9 

-  .2 

1.1 

.9 

:k^ 

2.6 

1.0 

1.4 

.74 

4.S 

Station  rating  table  for  Ocmtdgee  River  ai  Macon,  6a.,  from  January  1  to  December  SI, 

1905. 


Gage 
height. 

1 
Discharge. 

1 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

1 
Second-feet} 

Second-feet. 

-0.60 

270    I 

0.70 

640 

-  ..50 

295 

.80 

670 

-  .40 

320 

.90 

700 

-  .30 

345    1 

1.00 

730 

-  .20 

370    , 

1.10 

760 

-  .10 

400 

1.20 

795 

.00 

430    ' 

1.30 

830 

.10 

460    1 

1.40 

865 

.20 

490 

1.50 

900 

.30 

520    I 

1.60 

935 

.40 

550    1 

1.70 

970 

.50 

580 

1.80 

1,005 

.60 

610 

1.90 

1.040 

Gage 
leight. 


heigl 


Feet. 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 


I 


Discharge. 

Second-feet. 
1,075 
1,110 
1,150 
1.190 
1,230 
1,270 
1,315 
1,360 
1,405 
1,450 
1.500 
1,550 
1.600 


Feet. 
3.30 
3.40 
3.50 
a60 
3.70 
3.80 
3.90 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 


Discharge. 


Second-feet 
1,650 
1,700 
1,750 
1.800 
1.855 
1.910 
1,965 
2,020 
2,130 
2.250 
2,370 
2,490 
2.610 


The  above  table  is  based  on  discharge  measurements  made  during  1903-1905.  It  is  well  define«l  l»e- 
twe«>n  gage  heights  -0.4  foot  and  5  feet.  For  gage  heights  aliove  5  feet  the  discharge  has  i*enfs»li- 
mated  from  1903  measurements. 
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Estimated  monihly  discharge  cfOcmtdgee  River  at  MacoUf  Ga.,for  J905. 
[Drainage  area,  2,425  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dischar^  in  second-feet. 


5,170 
23,080 
2,940 
3,315 

2,4eo 

2,400 
4,560 
6,830 
1,230 
1,450 
2,130 
25,240 

25,240  I 


Run-ofl. 


Minimum. 

Mean. 

Second-feet 
^'mX*" 

Depth  in 
inch«8. 

970 

1,599 

0.650 

0.760 

1,040 

5,307 

2.19 

2.28 

1,230 

1,816 

.749 

.864 

1,075 

1,484 

.612 

.683 

935 

1,539 

.635 

.732 

040 

1,072 

442 

.493 

700 

1,878 

.774 

.892 

400 

1,466 

.605 

.696 

270 

533 

.220 

.246 

466 

696 

.287 

.331 

526 

810 

.334 

.373 

670 

5,580 

2.30 

2.65 

270 

1,982 

.817 

11.00 

AIX^OVY  UIVEU  NEAR  STEWART,  GA. 

This  station  was  established  September  16,  1905,  by  M.  R.  Hall.  It  is  located  at  a 
wfMxIen  wagon  bridge  known  as  "  Waters  Bridge,"  about  15  miles  south  of  Covington, 
(ta.,  and  5  miles  from  Stewart,  Ga.  The  bridge  is  below  the  mouth  of  Bear  Creek  and 
about  4  miles  from  the  mouth  of  the  river.  The  station  is  important  because  it  is  a  short 
distance  below  a  large  amount  of  fall  at  the  old  Newton  factory  site. 

The  channel  curves  to  the  left  bank  about  45^  in  300  feet  above  the  station  and  is  straight 
for  1,000  feet  below  the  station.  The  right  bank  is  high  and  will  not  overflow.  The 
left  bank  may  overflow  about  200  feet  at  high  floods.  The  channel  above  and  bel6w 
appears  to  contain  much  sand,  which  is  shifting,  though  the  bed  is  mostly  rock  in  the  part 
under  the  right  span  of  the  bridge,  to  which  nearly  all  of  the  flow  is  confined  at  lowest  stage 
of  water. 

Discharge  measurements  are  made  from  the  bridge  of  three  spans  of  about  50  feet  each. 

A  vertical  staff  gage  is  attached  to  a  birch  tree  at  the  right  edge  of  the  water,  12  feet 
upstream  from  the  bridge.  It  is  read  once  each  day  by  A.  J.  White.  The  bench  mark  is 
a  cross  and  circles  cut  on  a  solid  rock  outcrop  at  the  right  edge  of  the  water,  just  under  the 
downstream  side  of  the  bridge;  elevation,  2.36  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Alcovy  River  near  Stevxirl^  Ga.^  in  1906  and  1906. 


Date. 


1905. 
September  16. 
S<»ptember  16 
November  24 
November  24 

1906. 
January  13.. 
January  13 


Area  of 
section. 

Mean 
velocity. 

hS^t. 

Dis^ 
charge. 

Sj^re 

Feet  per 
second. 

Feet. 

-Second' 
feet. 

48 

1.00 

1.54 

48 

48 

1.00 

1.55 

48 

61 

1.73 

2.03 

106 

62 

1.68 

2.06 

105 

255  j 
259 


2.27  j 
2.32 


4.80 
4.82 


580 
600 
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Daily  gage  height,  in  feet,  qfAlcovy  River  near  Stewart,  Ga.,for  1905. 


Day. 


I 


j  I 

Sept.  '    Oct.       Nov. 


T 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


1.55 


1.65 

1.95 

1.6 

1.8 

1.6 

1.8 

1.7 

1.6 

1.76 

1.65 

2.0 

1.7 

2.05 

2.05 

1.75 

1.75 

1.75 

1.8 

1.65 

2.1 

2.0 

3.3 

1.8 

2.8 

1.05 

2.8 

2.05 

2.7 

2.0 

2.45 

1.95 

2.25 

D«.    1 

Day. 

Sept. 

1 

2.05 

17 

..» 

2.06 

18 

1.7 

6.25 

19 

1.7 

6.2 

20 

1.65 

7.5 

21 

1.6 

7.0 

22 

1.6 

6.0 

23 :. 

1.6 

5.3 

24 

1.56 

6  3    ' 

25 

1.55 

5.2 

26   

1.5 

5.2 

27 

1.5 

5.8 

28 

1.5 

6.0 

29 

1.45 

5.2 
4.8 

» 

1.5 

31 

Oct.       Nov. 


1.65 
1. 


2.1 

I 

2.1  , 

2,1 

2.1 

2.0 

2.06 

2.0 

2.0 

2.0 

2.1 

2.2  I 
2.2  i 
2.05  I 
2.15 


Dec. 

4.2 
4.0 

5.8 


7.0 
6.0 
5.5 
4.K 
4.4 
4.4 
4.2 
13 


Station  rating  iabiefor  Alcovy  River  near  Stewart,  Ga.,from  September  16  to  December  31, 1906. 


Gage 
height. 

1 
Dlachargp. 

Second-feet. 

Gaffo 
height. 

Discharge. 

Feet, 

Feel. 

Second-feet. 

1.40 

34 

2.90 

220 

1.50 

44 

3.00 

236 

1.60 

55 

3.10 

252 

1.70 

66 

3.20 

268 

1.80 

77 

3.30 

284 

1.90 

88 

3.40 

300 

2.00 

100 

3.50 

318 

2.10 

112 

3.60 

336 

2.20 

,             124 

3.70 

354 

2.30 

1             136 

3.80 

372 

2.40 

!              150 

3.90 

302 

2:50 

164 

4.00 

412 

2.60 

178 

4.10 

432 

2.70 

192 

4.20 

452 

2.80 

206 

hSgK.     Dl«h«gc. 


Feet. 

Second-feet. 

4.30 

474 

4.40 

496 

4.50 

518 

4.60 

540 

4.70 

564 

4.80 

588 

'4.90 

612 

5.00 

636 

5.10 

662 

5.20 

688 

5.30 

714 

5.40 

740    . 

5.50 

768    1 

5.60 

796    ! 

Feet. 
5.70 
5.80 
5.90 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 


Discharge. 


Second-fertJ 


824 


910 
970 
1.030 
1,000 
1,150 
1,210 
1.274 
1,338 
1. 402 
1,466 
1,530 


The  above  table  is  based  on  six  discharge  measuroments  made  during  1905  and  1906.    It  is  fairly  wrll 
defined  between  gage  heights  1.4  feet  and  5  feet.    The  table  has  been  extended  beyond  these  limltsu 

Estimated  monthly  discharge  of  Alcovy  Riwr  near  Stewart,  Ga.,for  1905. 
[Drainage  area,  395  square  miles.] 


Dischaige  in  second-feet. 


Run-off. 


Month. 


Maximum. 


September  16  30 

October 

November 

December 


Minimum.'    Mean.    1  S^Pi;?'!^*  i  Depth 


72 

106  \ 

284  ' 

1,466  I 


per  squai 
mile. 


39 

52.0 

55 

76.5 

55 

117 

106 

765 

0.134 
.194 
.!« 

1.94 


inches. 

a  075 
.224 
.330 

2.24 
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YELLOW  RIVER  NEAR  STONE  MOUNTAIN,  GA. 

This  station  was  established  in  1905  for  the  purpose  of  making  a  series  of  miscellaneous 
measurements.  It  is  located  at  the  single-span  bridge  known  as  Sextons  Bridge,  about  6 
miles  east  from  Stone  Mountain,  Ga.,  and  2}  miles  above  the  old  Annistown  factory  site, 
where  there  is  a  large  amount  of  fall. 

The  section  is  good  for  measurements,  but  the  bed  is  sandy  and  shifting. 

Discharge  measurements  are  made  from  the  bridge. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the 
downstream  end  of  the  floor  beam  at  the  middle  of  the  span;  elevation,  21.00  feet  above 
the  datum  of  the  assumed  gage. 

Discharge  measuremerUs  of  Yellow  River  near  Stone  Mountain,  Ga.,  in  1906. 


Mean 

flection.  '  velocity. 


Date. 

Hydrographer. 

Width. 

January  28. .... 

B.  8.  Drano 

Feet. 
45 

November  23. . . 

M.  R.  Hall 

39 

APAL.ACHEE  lUVER  NEAR  BUCKHEAD,  GA. 

This  station  was  established  February  13,1901,  by  M.  R.  Hall.  It  is  located  at  the  iron 
wagon  bridge  over  Apalachee  River,  about  3}  miles  north  of  Buckhead,  Ga. 

At  ordinary  stages  the  channel  is  about  80  feet  wide,  and  it  is  only  slightly  curved  above 
and  below  the  bridge.  The  bed  of  the  stream  is  part  rock  and  part  sand.  The  current 
is  moderately  swift  and  is  somewhat  broken  and  irregular  on  account  of  ruins  of  old  pier 
basis  about  50  feet  upstream.  The  right  bank  is  low  for  a  distance  of  400  feet  and  will 
overflow  at  a  gage  height  of  10  feet.  The  low  portion  is  thickly  covered  with  trees  and 
a  brushy  growth,  which  will  greatly  retard  the  flood  water  passing  over  it.  The  left 
bank  is  hig^  and  will  not  ovet^ow,  except  to  a  short  distance  up  the  steep  slope. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  the  initial 
point  being  the  outside  of  the  iron  pier  at  the  left  bank,  downstream  side.  The  bridge  is 
a  single  span  103  feet  long,  supported  by  tubular  piers.  Its  trestle  approaches  are  about 
500  feet  long  on  the  right  bank  and  about  100  feet  on  the  left. 

The  original  gage  consisted  of  two  sections;  the  first  section,  reading  from  0  to  10  feet, 
was  fastened  to  a  small  ash  tree  on  the  left  bank  about  100  feet  below  the  bridge.  The 
second  section,  reading  from  6  to  20  feet,  was  nailed  to  the  upstream  post  of  the  last 
wooden  bent  next  to  the  iron  bridge,  on  the  right  bank.  March  22, 1905,  a  standard  chain 
gage  was  attached  to  the  upstream  side  of  the  bridge,  in  the  third  panel  from  the  right 
bank ;  length  of  the  chain,  30.70  feet.  The  gage  was  read  once  each  day  by  G.  A.  J.  Adams, 
except  for  three  months  during  low  water  when  readings  were  made  twice  each  day. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  iron  pier  from  the  right  bank, 
downstream  side;  elevation,  25.00 feet.  (2)  The  top  of  the  downstream  end  of  the  first  floor 
beam  from  the  ri^t  bank;  elevation,  25.50  feet.  (3)  A  copper  plug  set  in  solid  rock  10 
feet  west  of  the  upstream  tubular  pier  on  the  right  bank  and  3  feet  upstream  from  the 
line  of  the  upper  edge  of  the  bridge;  elevation,  3.73  feet.  Elevations  refer  to  the  datum 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the^United  States  Geological  Survey: 

Description:  65,  p  258;  83,  p  104;  98,  pp  90-91;  127,  pp  72-73. 
Diachaxge:  65,  p  259;  83,  p  104;  96,  p  91;  127,  p  73. 
Dlfldiaige  monthly:  75,  pp  66,  74;  83,  p  106;  98,  p  92;  127,  p  75. 
Gage  heights:  65,  p  259;  83,  p  105;  98,  p  91;  127.  p  74. 
RaUitg  tables:  6^,  p  321;  83,  p  106;  96.  p  92;  127,  p  74. 
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Discharge  measurements  of  Ajxdachee  River  near  Buckheadf  Ga.,  in  1905. 


Date. 

Ilydrographer. 

March  23 

M.  R.  Hall 

May  11 

do 

Jnue  8 

.     ..do '   . 

June  8 

do 

September  8 . . . 

do 

September  8 . 

do 

Octot)er  30 

do 

October  31 

do 

November  15 . . 

F.  A.  Murray 

Width. 


Area  of 
section. 


et. 

Square 

85 

233 

80 

215 

79 

187 

79 

186 

75 

157 

75 

154 

68 

117 

79 

166 

77 

172 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet  per 
gecand. 

Feet. 

Second- 
feet. 

1.62 

2.30 

379 

1.27 

1.74 

273 

1.19 

1.44 

2Si 

1.12 

1.41 

3*^ 

1.00 

1.13 

157 

1.02 

1.13 

157 

I 


1.11 

1.06 


.80 
1.38 


I 


»7 

185 
IM 


DaUy  gage  height ,  in  feet ,  ofApalachee  River  near  Buckheady  Ga.,for  1906. 


Day. 

Jan. 

1 

2.0 

2 

1.8 

3          

2.2 

4 

2.0 

5 

1.9 

6 

1.8 

7 

2.2 

8 

2.1 

9 

2.1 

10 

2.0 

11 

2.0 

12 

2.1 

13 

4.7 

14 

5.0 

15 

4.2 

16 

3.0 

17 

2.6 

18 

2.2 

19 

2.3 

20 

2:3 

21 

2.2 

22  .           ... 

2.1 

23 

2.0 

24 

1.9 

25 

1.9 

26 

1.8 

27 

1.8 

28 

1.9 

29 

1.9 

30 

1  R 

31 

1.8 

Feb. 

1.8 
1.9 
1.9 
1.8 
1.9 
2.0 
2.5 
3.4 
4.5 
5.6 
6.2 
7.8 
9.0 
11.4 
9.0 
5.3 
4.2 
3.7 
3.3 
3.3 
5.6 
7.3 
6.0 
4.8 
3.4 
3.2 
3,0 
2.9 


Mar.     Apr. 


2.8 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.5 

2.5 

2.4 

2.6 

2.7 

3.1 

2.8 

2.7 

2.5 

2-4 

2.2 

1.9 

2.4 

2.5 

2.4 

2.35 

2.3 

2,25 

2.2 

2.2 

2.2 

2.2 

2.0 


2.25 

2.4 

2.25 

2.5 

2.25 

2.25 

2.25 

2.2 

2.3 

2.2 

2.25 

1.9 

2.25 

1.8 

2.2 

1.7 

2.2 

1.5 

2.2 

2.1 

May. 

2.4 
2.1 
2.2 
3.5 

as 

3.4 
2.4 
2.5 
2.25 
2.2 
2.2 
1.9 
1.8 
1.7 
1.5 
2.1 
2.2 
2.0 
1.8 
1.7 
1.5 
1.2 
2.1 
3.3 
4.7 
4.7 
3.1 
2.5 
2.9 
3.1 
2.2 


June. 


2.0 
1.8 
1.95 
2.1 
1.65 
1.85 
1.65 
1.55 
1.5 
1.45 
1.35 
.85 
L35 
1.4 
1.35 
1.35 
2.05 
1.5 
1.0 
1.5 
1.35 
3.8 
4.6 
3.4 
3.3 
2.2 
1.85 
3.1 
2.35 
1.05 


July.     Aug. 


Sept.     Oct.     Nov.     Dec. 


2.8 
6.4 
9.0 
3.3 
2.0 
2.3 
5.4 
10.2 
5.5 
3.0 
2.65 
2.7 
2.75 
2.6 
2.35 
1.9 
1.5 
1.75 
1.7 
3.6 
1.05 
1.7 
1.7 
1.0 
2.15 
2.1 
1.75 
1.6 
1.5 
1.4 
1.65 


1.5 

1.4 

1.35 

1.3 

1.25 

1.0 

«.4 
1.0 
1.05 
4.3 
4.4 
4.4 
5.3 
3.6 
4.7 
3.4 
2.7 
7.6 
2.7 
2.3 
1.65 
1.9 
1.8 
1.7 
1.6 
1.55 
1.4 

a. 78 
1.2 
1.1 
1.0 


1.05 
2.7 
3.1 
2.1 
1,72 
1.4 
1.15 
1.1 
1.0 
.92 
1.65 
.91 
.94 
.88 
.95 
.92 
.88 
a. 52 
.85 
.73 
.66 
.75 
.82 
.78 
a. 41 
.63 
.6 
.67 
.65 
.65 


a86 
..52  I 
.62  1 
1.05  j 
1.45  ' 
1.3  I 
1.15 

1.1  ' 
a. 51 

1.25  i 
1.3 
1.3 
1.25  { 

1.25 ; 

1.2  I 
a. 68  ' 

1.2 

1.15  I 
,1.15 

1.1 

1.1     ! 
.92  , 
a. 59 

1.15  I 

1.1     I 

1.15  I 

1.16 

1.1 

1.1 
0.85 

1.35 


1.3 
1.15 
1.1 
1.1 
1.1 
•  .71 
1.35 
1.3 
1.25 
1.4 
2.6 
2.3 
1.95  : 
1.6 
1.55 
1.45 
1.45 
1.45  i 
1.35 
1-0     I 
1.5 
1.4 
1.4     I 
1.35 
13     , 
1.3 
1.35 
1.65 
1.55 
1.4 


1.4 
IK 
4.fi 

13.7 
IttS 
5.0 

2.Sti 
3  2 

r.i 
9.7 
9,0 
5.0 
4.2 
3.6 

X6 
17 
3S 
3.0 
2.7 
4.2 
11.0 
14  0 
9.9 
5l7 
4.2 
17 
X4 
3.8 
4.3 
4.0 
4.0 


o  During  low  water  the  Monday  gagn  heights  are  lower  than  natun^l  99W  on  account  of  stoiiog  vater 
on  Sundays  at  High  Shoftl?  factory,  26  miles  above  the  station. 


ALTAMAHA   RIVER   DRAIMAOS   BASIN. 


66 


Station  rating  table  for  Apalachee  Rit^r  near  Buckheadf  Ga.,  from  January  1  to  December 

SI,  1905. 


Gage 
keight. 

Diachangp. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

niacharge. 

•Gage 
height. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.40 

i          ^ 

2.10 

358 

3.70 

820 

6.60 

1,000 

.50 

1               54 

2.20 

384 

•  3.80 

850 

6.80 

1,750 

.60 

66 

2.30 

410 

190 

880 

7.00 

'         1,810 

.70 

78 

2.40 

436 

4.00 

910 

7.20 

1          1,870 

.80 

02 

2.50 

464 

4.20 

970 

7.40 

,          1,030 

.90 

108 

2.60 

492 

4.40 

1,030 

7.60 

1,990 

1.00 

1              124 

2.70 

520 

4.60 

1,090 

7.80 

2,050 

l.IO 

1              142 

2.80 

550 

4.80 

1,150 

K.00 

2,110 

1.20 

160 

2.90 

580 

5.00 

1,210 

8.50 

1         2,260 

1.30 

180 

aoo 

610 

5.20 

1,270 

9.00 

2,410 

1.40 

200 

3.10 

640 

5.40 

1,330 

9.50 

2,560 

l.SO 

220 

3.20 

670 

5.60 

1,380 

10.00 

2,710 

1.60 

242 

3.30 

700 

5.80 

1,450 

11.00 

3,010 

1.70 

.    264 

3.40 

730 

6.00 

1,510 

12.00 

1         3,310 

1.80 

286 

3.50 

760 

6.20 

1,570 

13.00 

3,610 

1.90 

310 

3.60 

790 

6.40 

1,630 

14.00 

3,910 

2.00 

334 

1 

! 

The  above  table  is  based  on  diachaive  measurements  made  during  1903-1905.    It  is  fairly  well  defined 
between  gage  heights  0.8  foot  and  7.3  feet.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Apalachee  River  near  Buckhead,  6a.,  for  1905, 
[Drainage  area,  440  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

Aug:ust 

September 

October 

November 

December 

The  year. 


Dischai 

rge  in  stKioiid-feet. 
Minimum.      Mean. 

Run-c 

Second-feet 

per  square 

mile. 

ff. 

Maximum. 

Depth  in 
inches. 

1,210 

286 

423 

0.961 

1.11 

3,130 

286 

1,074 

2.44 

2.54 

640 

310  1 

448 

1.02 

1.18 

410 

264 

346 

.786 

.877 

1,120 

160  ' 

469 

1.07 

1.23 

1,090 

100 

345 

.784 

.875 

2,770 

124  1 

624 

1.42 

1.64 

1,990 

a44[ 

462 

1.05 

1.21 

640 

-45 

145 

.330 

.368 

210 

«55' 

139 

.316 

.364 

492 

a79 

209 

.475 

.530 

3,910 

200 

1,371 

3.12 

3. 60 

3,910 

a44  1 

5a5 

1.15 

15.52 

o  See  note  to  gage-height  table,  p.  64. 
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OCONEE    RIVER   NEAR   GREENSBORO,    GA. 

This  station  was  established  July  25,  1903,  by  M.  R.  Hall.  It  is  located  at  the  new 
wagon  bridge,  about  5  miles  west  of  Greensboro,  on  the  road  to  Madison,  Ga. 

Ordinarily  the  river  is  about  120  feet  wide.  The  bed  is  sandy  and  shifting.  The  channel 
is  neariy  straight,  and  the  current  is  regular.  The  right  bank  is  high  and  rocky,  with  the 
exception  of  a  low  bench  under  the  bridge  and  approach.  The  left  bank  is  low,  and  will 
overflow  at  a  gage  height  of  about  12  to  15  feet  to  the  end  of  the  approach,  a  distance  of 
about  600  feet,  and  extreme  high  water  m'ay  pass  beyond  the  end  of  the  approach. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  end  of  the  iron  trestle  on  the  right  bank,  downstream  side.  The 
bridge  is  of  two  spans.  The  first  one  from  the  right  bank  is  80  feet  long,  and  is  not  over 
the  water  except  at  time  of  floods.  The  main  span  over  the  river  is  144  feet  long.  TTiere 
are  also  52  feet  of  iron  trestle  and  about  40  feet  of  wooden  trestle  on  the  right  bank  and  253 
feet  of  iron  trestle  and  about  325  feet  of  wooden  trestle  on  the  left  bank. 

A  standard  chain  gage  is  fastened  to  the  lower  chord  of  the  downstream  side  of  the 
bridge  163  to  165  feet  from  the  initial  point  for  soundings;  length  of  chain,  38.73  feet.  The 
gage  is  read  once  each  day  by  M.  A.  Stevens,  except  during  three  months  of  the  low-water 
period,  when  it  is  read  twice  each  day.  Bench  marks  were  established  as  follows:  (1)  The 
top  of  the  downstream  end  of  the  second  floor  beam  from  the  right-bank  pier;  elevation, 
36.00  feet.  (2)  A  copper  plug  set  in  the  rock  under  the  upstre^mi  side  of  the  bridge  opposite 
a  point  84  feet  from  the  initial  point  for  soundings;  elevation,  13.55  feet.  (3)  Point  on  a 
hickory  tree  26  feet  downstream  from  the  end  of  the  wooden  trestle  on  the  right  bank;  ele- 
vation, 33.15  feet.  (4)  The  concrete  foundation  under  the  iron  post  below  the  initial  point 
for  soundings;  elevation,  27.58  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Sur\'ey: 

Description:  98,  pp  88-89;  127,  pp  75-76. 
Discbarge:  98,  p  89;  127,  p  76. 
Discharge,  monthly:  127,  p  78. 
Gage  heights:  98,  p  90;  127,  p  77. 
Rating  table:  127,  p  77. 

Discharge  measurements  of  Oconee  River  near  Greensboro,  Ga.,  in  1905. 


Date. 


March  23 

May  11 

June  8 

June  8 

September  7 . . . 
September  7 . . . 

October  30 

October  30 

November  25 . . 


Hydrographer. 


M.R.Hall.... 

do 

do 

do 

do 

do 

do 

do 

F.A.Murray. 


Vidth. 

Area  cf 
section. 

Mean 
velocity. 

Gape 
hei^t. 

Feet. 

Di»- 
charpe. 

Feel. 

JeH. 

Feet  per' 
second. 

Second' 
feti 

117 

468 

1.77 

2,32 

sc* 

116 

469 

1.89 

2.48 

V»' 

116 

326 

1.50  1 

1.36 

51'* 

116 

317 

1.62  . 

1.30 

h\\ 

91 

248 

1.36 

.77 

%9^ 

91 

252 

1.31 

.74 

;wi 

91 

213 

1.54 

.74 

s> 

91 

216 

1.6 

.73 

:c% 

111 

253 

1.61 

1.03 

iV 
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DaUy  gage  height^  in  feet,  of  Oconee  River  near  GreensborOj  Ga.,for  1905. 


Day. 


Jan.  1  Fpb.  '  Mar.  -  Apr.     May.  i  .June.    July.     Aug.  !  Sept.     Oct.     Nov.     Dec.^ 


I  ~  I 

1 ■  2.2  I 

2 '  2.1 

3 2.0 

4 1.9  I 

5 !  1.7  I 

6 1.5 

7 1  2.0  1 

8 2.7  I 

9 2.4  I 

10 ,  2.0 

11 '  1.9  I 

f2 1.5 

13 j  3.0 

14 '  8.5. 

15 6.2  ' 

le I  4.3 

17 1  3.7  1 

IH 2.7 

19 '  2.5, 

20 2.5! 

21 2.5, 

22 1  2.3 

23 2.3  i 

24 2.1 

25 1  1.9  I 

26 1.7  I 

27 1.7  I 

28 1.5  I 

•29 ;  1.8    . 

30 j  1.7!. 

31 1.9  K 

I 


I 


1.9  I  3.2  I 

2.0  3.1 

2.0  I  2.9 

2.1  ,  2.8  ] 

2.2  '  2.8 

2. 4  2. 7 
2.0  I  2.7  I 
4.0  2.0 

4.8  2.tt 
G.9  I  2.7  I 
7.2  2.0  , 
8.0  2.0 

11.4  '  2.7 

12.5  3.2  1 
10.7  t  3.0  I 

6.2  2.0 

4.9  2.6 

4.0  I  2.4  I 
3.7  2.4 
4.2  I  2.4 

8.1  I  2.8  ' 
9.6  2.7  , 

10.3  '  2.4  , 

7.0  !  2.4 

5.2  ^  2.3  ' 
4.2  2.3  I 

3.5  I  2.1 
3.2  ;  2.3  I 

I  2.3' 

2.2 

2.1! 


2.1 

2.1 

1.9 

2.0 

2.1 

2.1 

2.4 

2.2 

2.2 

2.0 

2.0 

2.1 

2.0 

2.0 

1.9 

2.0  I 

2.0  I 

1.9  I 

1.8 

1.8' 

1.7  j 

1.8  ! 

1.7  I 

1.7, 

1.7 

1.7! 

1.6  I 

1.7 


2.0 
2,0' 

2.0  I 

4.1  I 
5.4 

4.5  ' 
5.6 
4.0 

3.6  I 
3.0 

2.5  ! 
2.2 

2.0 1 

1.9  : 
1.6 
2.0 
2.0' 
2.0  I 

1.7  I 
1.5 

1.6  j 
1.6  I 

2.0  , 

7.5  j 

0.5  I 

4.1  I 

3.2  I 
2.8 
2.6  I 
2.5  I 
2.3 


.1 

2.3 
2.0, 
2.0 
1.8 

1.7  , 
1.7 
1.6 
1.4 
1.3 
1.1 
1.1  ' 
1.2 
1.2 
1.5  ' 
1.5 
1.0 
2.2 
2.0  ' 
1.8 

1.8  , 
1.7  ' 
1.6 
2.7  I 
2.8 
2.4 
2.0  i 
1.5 
1.5 
1.8 
2.0  ■ 


2.2 
2.0 
6.8 
2.8 
2.1 
3.0 
6.0 
11.2 
5.0 
3.1 
2.8 
5.1 
4.4 
4.3 
3.0 
2.9 
2.1 
2.0 
1.7 
1.8 
1.8 
1.7 
1.4 
1.6 
1.9 
1.9 
1.8 
1.5 
1.4 
1.2 
1.0 


1.4 
1.3 
1.3 
1.0 

.7 

.4 

.3 

.0 
1.4 
4.3 
3.4 
4.4 
4.0 
4.3 
5.4 
5.0 
5.0 
4.0 
2.2 
2.4 
1.7 
1.7 
1.6 
1.7 
3.4 
4.4 
2.2 
1.75 
1.0 
1.15 
1.1 


1.25  I 
1.85 
1.3    , 
1.1 
1.4 
1.15  I 
.9 

.85' 
.8    I 
.(^5 
.40^ 
.9 
1.1 
.95  I 
.95 
.8 
.05 
.35, 
.8    ' 
.8    ' 


.0 

.55i 
.35  1 
.20  J 
.50 

:ri 

.46, 

.5    I 


0.4 
.15 
.85 
1.65 
1.3    , 
1.15 
.85  I 
.8    I 
•9 

1.05 
1.26  ' 
.95 
1.25 
1.2    I 
.9 

.85  ' 
1.1 
1.05 
1.05  I 
1.05  I 

.75 

•8  I 
.8  1 
.75 

•7     I 
,55 
.    .6    ' 


.65 
.55 
.6 


.95 
1.2 
2.55 
2.0 
1.85 
1.7 
1.35 
1.25 
1.2 
1.05 
1.0 

i.a5 

1.15 

1.25 

1.3 

1.3 

1.3 

1.35 

1.4 

1.8 

1.4 

1.3 


1.3 
1.1 
8.1 
11.6 
13.3 
11.2 
4.0 
3.8 
8.1 
11.8 
12.4 
8.2 
5.4 
3.4 
4.2 
4.5 
3.9 
3.4 
3.2 
4.0 
12.7 
14.0 
1G.5 
6.6 
5.8 
4.6 
3.6 
3.4 
4.0 
4.0 
3.8 


Note. — On  account  of  a  daily  fluctuation  caiiHed  by  developed  powers  al)(»ve  two  readings  a  day  were 
nvudo.  during  the  last  four  months.  The  low  days  during  this  period  can  be  attributed  to  stored  water, 
and  do  not  represent  the  natural  flow. 
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Station  rating  table  for  Oconee  River  near  Greensboro,  Ga.,from  January  1  to  December  J/, 

1905. 


Ga«e 
height. 

Discharge,  i 

Cage 
height. 

Discharge.  ' 

Gage 
height. 

Discharge.  i| 

Gage 
height. 

Dischangp. 

1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second^eet. 

0.20 

195 

1.80 

655 

3.40 

1,250    ;i 

6.00 

2,550 

.30 

220 

1.90 

600    II 

3.50 

.    1,295    1, 

6.20 

2,660    1 

.40 

245    ^ 

2.00 

725    |, 

3.60 

1,340     , 
1,385    '1 

6.40 

2,77B 

.50 

270 

2.10 

760 

3.70 

6.60 

2,880 

.60 

205 

2.20 

795    , 

3.80 

1,430     1 

6.80 

3,000 

.70 

320 

2.30 

830    ' 

3.90 

1,475     j 

7.00 

3.120 

.80 

345 

2.40 

865 

4.00 

1,520    |l 

7.20 

3.240    1 

.90 

375 

2.50 

900     ; 

4.20 

1,620 

7.40 

3,360 

1.00 

•  4a'>   ' 

2.W 

935 

4.40 

1,720     ' 

7.60 

3,480    1 

1.10 

435    1 

2.70 

970 

4.60 

1,820     I 

7.80 

3,610    1 

1.20 

465 

2.80 

1,010 

4.80 

1,920     , 

8.00 

3,740 

1.30 

49.5 

2.90 

1,050    ' 

5.00 

2,020 

8.50 

4.065    1 

1.40 

525     1 

3.00 

1.090    ,, 

5.20 

2,120 

9.00 

4,410 

1.50 

555 

3.10 

1.130     , 

5.40 

2,220 

9.  .50 

4. 780 

1.60 

58.5 

3.20 

1.170 

5.60 

2,330 

10.00 

5,110 

1.70 

U20 

3.30 

1,210 

5.80 

2,440 

10.50 

5.4(S5 

I 

The  above  table  is  bam»d  on  the  disehoree  measurements  made  during  lOOS-i.  It  is  well  drfiii"d 
Jietween  gage  heights  0.7  foot  and  4  fwit.  The  table  has  been  ext4»nded  bt>yond  these  limits.  Above 
gage  height  10.4  feet  the  rating  curve  is  a  tangent,  the  difference  being  75  per  tenth. 

Estimated  monthly  discharge  of  Oconee  River  near  Greensboro,  Ga.,for  1905. 
[Drainage  area,  1,100  squan^  miles.] 


Month. 


Discharge  in  sc<;ond-feet. 


Maximum. ,  Minimum.  '    Mean,    j 


Run-off. 


Second'feet 

per  square 

mile. 


January 

February 

March 

April 

May 

Juno 

July 

August 

SeptemlHT 

Octol)er 

Novemlxrr 

Deceml)er 

The  year. 


,065 
,965 
170  , 

865  i 

«,, 

,010 

990  I 

330  I 

672 

570 

918 

090 


555 
690 
760  ' 
585  I 
555  , 
435 
405  ' 
220: 
195  > 
185  I 
282  I 
435  I 


970 

2,497  I 
937  j 
698  I 

1.156  I 
646  I 

1.195  I 
978  ' 
348 
372 
470 

3.066 


0.882 

2.27    ' 
.852 
.633 

1.05 
.587 

1.09 
.889 
.316 
.338 
.427 

2.81 


8.090 


185 


1,113 


I 


l.Ol 


Depth  in 
inches. 


i.oe 

2.3rt 

.:w 

1.21 
.ro5 

\.» 

I.(t 
.353 
.JST 
.€^ 

3-24 

lis: 


NoTF.— For  miniinutn  How  so'  not»'  to  gagev-height  table,  p.  67. 
OC:OXEE  «I\'ER  AT  FRAI.EYS   FTEURY,   NEAR  J^ni.L.EPGEVrL.I.E,  «A. 

This  .station  is  located  at  Fraleys  Ferry,  about  6  miles  above  Milledgeville,  Ga.,  and  about 
4  miles  Ix^low  the  mouth  of  Little  Kiver,  for  the  purpose  of  making  a  series  of  miscellaneous 
measurements.  This  point,  IxMng  above  the  dam  at  Milledgeville,  has  a  nearly  natural  flow, 
being  but  slightly  affected  by  the  dams  a  great  distance  upstream. 

The  channel  is  straight  for  .some  di.stance  above  and  below  the  station.  The  current  I'J 
moderate  or  slow  at  low  stages.  The  l^ed  is  sandy  and  changing,  but  the  rock  sboab  below 
will  probably  control  the  water  level  at  the  station. 


ALTAMAHA   BIVEB   DRAINAOE   BA8IK. 


69 


Dischaige  measurements  are  made  from  the  ferryboat  or  from  a  small  boat  controlled 
by  the  ferry  cable  along  which  the  distances  are  marked.  Measurements  can  be  made 
at  low  and  medium  stages  only,  as  the  current  soon  becomes  too  great  for  safety  in  boat 
measurements. 

During  a  short  period  in  October  and  November,  1905,  gage-height  records  were  main- 
tained by  Charles  F.  Howe,  who  put  in  a  temporary  gage  and  has  furnished  the  records 
to  the  Geological  Survey.  These  gage  heights,  which  are  the  means  of  four  readings  daily, 
and  the  discharge  measurements  which  were  made  form  a  much  more  accurate  basis  for 
estimating  the  flow  for  the  period  which  they  cover  than  the  records  for  the  station  at 
Milledgeville,  6  miles  below.  The  bench  mark  is  a  nail  driven  horizontally  into  an  ash  tree 
on  the  right  bank  about  200  feet  above  the  ferry;  elevation,  10.00  feet  above  the  datum  of 
the  gage. 

Discharge  measurements  ofOcoTiee  Rh^er  at  Fraleys  Ferry ^  near  MiUedgevHRef  Oa.j in  lOO^and 

1905. 


Date.         1                   Hydrographer. 

Width  '  Area  of  '     Mean         Gasje     |     Di»- 
vviatn.  g^tlon.    velocity. '  height.  !  charge. 

10O4. 

June  29 

September  20. . 

W.  E.  Hall 

'  Square 
Feet.  1     feet. 

270  1        1,310 

270          1, 108 

272           1,551 

Feel  per 

second. 

0.79 

.50 

.63 

;  Seconds 
Feet.     1     feet. 
4.90         i.oao 

M.U.Hall 

435 
5.02 

547 

1905. 
November  24 . . 

F.  A,  Murray 

985 

DaUy  gage  height  j  in  feet  ^  of  Oconee  River  at  Fraleys  Ferry  ^  near 

MiJledgeviUe,Ga.,for  1906. 

D.y. 

1    Oct.    '   Nov.               Day. 

1 
Oct.    ,   Nov.  i 

1 

22. 

Day. 

Oct. 

Nov. 

1 

, 1       4.85 

1  12 

6.0  1 

4  6.5 

2 1      4.85 

3 ' 1       4.75 

4               ..   .   .     i     ..       J       4.7 

13 



5.6  1 
5.2' 

23 1      4.55 

24 1      4.55 

25 1       4.45 

15 



5 4.7 

16 ' 

'   17 1 ' 

26 
27 
28 
29 
30 
31 

4.8    1 

6 j '       4.6 

7 ' 1      4.66  !'  18 1 ' 

4.85  i 

8               ..            '       .  ..  1      4.8    'l  19 '       '-- 

1 

9      t  '      4.85 

1  20 

4.7' 

4.8 
4.85 

I 

10 5-0 

1 
21 

4.7 

1 

: 

U 

;        6.0 

1                    1 

1 

OCONEE  Rn'ER  AT  MILLEI^GEVII^LE,  GA. 

This  station  was  established  August  22,  1903,  by  M.  R.  Hall,  though  several  discharge 
measurements  were  made  before  that  time.  The  first  one  was  made  October  19,  1895,  by 
C.  C  .  Babb.  The  bench  mark  to  which  the  present  gage  is  referred  was  used  to  get  the  water 
height  at  the  time  of  each  of  these  measurements.  The  station  is  located  at  the  iron  high- 
way bridge  in  the  eastern  part  of  Milledgeville,  Ga. 

At  low  water  the  river  is  about  300  feet  w^ide,  including  two  piers,  and  often  a  sand  bar  of 
conflidetable  extent  in  the  third  span.  This  bar  sometimes  practically  stops  the  third-span 
channel,  leaving  the  river  about  200  feet  wide.  The  bed  is  sandy  and  shifting  and  the  water 
is  ahaDow  and  swift.  These  conditions  are  unfavorable  to  accurate  measurements  as  well 
as  a  constant  rating.  The  channel  is  only  slightly  curved.  Both  banks  are  high  and  will 
Dot  oveiflow. 
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Discharge  measurements  are  made  from  the  downstream  aide  of  the  bridge,  and  the 
initial  point  for  soundings  is  the  end  of  the  iron  bridge  at  the  right  bank,  downstream  side. 
The  bridge  consists  of  four  spans,  100  feet,  150  feet,  150  feet,  and  80  feet  long,  respectively, 
beginning  at  the  right-bank  end,  and  short  wooden  trestles  about  25  feet  long  at  each  end. 

A  standard  chain  gage,  estabHshed  in  August,  1904,  is  fastetied  to  the  intermediat4?>  posts 
on  the  upstream  side  of  the  third  panel  of  the  second  span  from  the  right  bank.  The  gage  is 
read  once  each  day  by  J.  A.  Brooks,  who  is  paid  by  the  United  States  Weather  Bureau. 
The  bottom  of  the  gage  box  is  43.80  feet  above  the  datum  of  the  gage,  and  the  lejigih  of 
the  chain  is  45.80  feet.  The  bench  mark  is  the  top  of  the  third  floor  beam  from  the  pier  on 
the  east  bank,  downstream  end;  elevation,  39.00  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (  WS= Water-Supply  Paper;  Bull = Bulletin): 

Description:  WS  98,  pp  87-88;  127,  pp  78-79. 

Discharge:  Bull  140,  pp  73-74;  WS  49,  p  207;  83,  p  113;  98,  p  88;  127,  p  79. 

Discharge,  monthly:  WS  127,  p  81. 

Gage  heights:  WS  98,  p  88;  127,  p  80. 

Rating  table:  WS  127,  p  80. 

Discharge  measurements  of  Oconee  River  at  MHUdgeviUe,  Oa.,  in  1905. 


Date. 

Hydrographer. 

Width. 

March  28. 

M.  R.  Ilall 

Feet. 
2Sd 

June  9 

do 

256 

September  14. . 
September  15. . 

W.E.  Hall 

282 

do 

281 

November  23 . . 

F.  A.  Murray 

283 

Area  of       Mean    ■     Gage 


Dia- 


1  section,    velocity,     height,      charge. 


Struare 

Feet  per 
second. 

Feet, 

Sea^ad- 
feet. 

728 

2.57 

2.73 

1,*: 

547 

1.95 

1.64 

\,VA 

571 

1.53 

1.20 

S74 

511 

1.39 

.95 

712 

617 

1.35 

1.16 

836 
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Day. 

1 

1 ' 

2 

3 

4 

5 

6 

8 

9 

10 

11 1 

12 

13 

14 ' 

15 

16 

17 i 

18 

19 1 

20 , 

21          ! 

22 1 

23 ! 

24 1 

Daily  gage  height,  in  feet ,  of  Oconee  River  at  MHUdgevUley  Ga.,for  1906. 

-         -----      -  I  ,  ^  - 

Jhh.  I  Feb.  I  Mar.  I  Apr.     May.    June.    July.     Aug.  ,  Sept.     Oct.  i  Nov.     Dec. 


I 


25. 

2fi.. 
27. 
28.. 
29.. 
30. . 
31. 


2.5 

2.4  I 
2.3 

2.5  I 
2.2  I 
2.0 
2.4  I 

2.6  I 
2.8  I 
2.6 
2.4 
2.6 
3.3 
6.3 
7.0 
5.0 
3.8 
3.0 
.2.8 
2.9 
2.9 
2.7 
2,5 
2.4 
2.4 
2.2 
2.0 
2.0 
1.9 
2.0 
1.8 


2.1  ' 
2.1, 
2.1  , 
2.1  ' 
2.0  I 
2.3  ' 
3.0  I 
4.9  I 
11.0  ' 
9.7  , 
8.5  j 
10.3  I 
21.0 
19.2 
14.7 
10.0 
6.5 
5.3 
4.6 
4.3 
7.8 
10.2 
9.6 
8.6 
6.3 
4.9 
4.3 
3.9 


3.6 

a5 

3.3 
3.1 
3.1 
3.0 
2.9 
2.9 
2.9 
3.3 
3.3 
4.5 
6.2 
4.5 
4.3 
3.7 
3.4 
3.1 
3.1 
3.0 
4.2 
4.7 
3.6 
3.2 
3.1 
3.0 
3.0 
2.9 
2.7 
2.6 
2.6 


2.6 

2.4| 
2.4 

2.4  I 

I 
2.5 

2.9  ' 

3.1  I 

2.9 

2.8  I 
4.5 
4.3 
3.7 
5.9 

3.9  I 
3.1! 
3.2 
3.1  i 
2.8 
2.7 
2.6 
2,4 
2.4  i 
2.5 
2.4  I 
2.3 

2.4  I 

2.5  1 
2.5  I 
2.3 
3.1 


3.0 
2.8 
4.0 
4.0 
4t6 
4.7 
3.7 
5.2 
4.3 
3.6 
3.1 
2.8 
2.5 
2.2 
2.0 
2.0 
3.2 
2.7 
2.4 
2.1 
1.9 
2.2 
3.3 
6.6 
7.3 
6.2 
4.9 
3.5 
3.1 
3.0 
3.5 


2.6 
2.3 
2.2 
2.1 
2.3 
2.0 
2.0 
1.8 
1.6 
L5 
1.4 
1.4 
1.5 
1.6 
1.6 
1.5 
1.5 
2.5 
2.1 
1.9 
1.7 
2.5 
4.7 
4.3 
3.2 
2.8 
2.1 
2.0 
2.2 
2.7 


-I 

2.6  I 

3.3  , 

6.4  I 

5.4 
2.9 
2.3  I 

ao 

8.0 ; 

&9  i 

4.2 

3.6 

4.5 

4.8 

3.6 

3.8 

2.7 

2.2 

1.9 

1.8 

1.7 

2.1 

1.8 

1.7 

1.5 

2.1 

2.1 

1.9 

1.7 

1.5 

1.2 

1.5 


1.3 
1.4 
1.2 
1.0 
1.0 
.8 
.7 
1.1 
.9 
4.4 
5.0 
4.0 
6.8 
6.5 
4.9 
4.9 
4.0 
13.0 
5.7 
2.7 
2.1 
1.8 
1.8 
2.1 
3.4 
2.8 
3.6 
2.0 
1.6 
1.4 
1.2 


1.3  I 

5.4 

4.4  \ 
3.4 
2.9 
1.9  I 

1.5  ' 
1.2, 
1.0 
1.0  I 
1.0 

.9j 
.8  ' 
1.2  I 

::! 
■A 

.7  , 

.8  1 


0.3 
.7 
.6 

1.6 

2.5 

1.5 

1.3 

1.15 
.8 
.87 
.73 

1.0 

1.1 

1.3 

1.1 
.98 

1.1 
.82 
.93 
.9 
.85 
.7 
.63 
.68 
.63 
.87 
.87 

1.03 
.95 
.92 


I 


0.93 

1.0 
.92 
.8 
.77 
.75 
.  7 
.8 

1.0 

1.2 

2.3 

3.7 

2.5 

1.9 

1.7 

1.5 

1.3 

1.2 

1.0 

1.0 

1.1 

1.2 

1.1 

1.1 

1.3 

1.1 

1.1 

1.2 

1.6 

1.3 


1.2 
1.1 
2.3 
8.7 
11.4 
11.6 
5.4 
3.4 
3.8 
9.6 
10.8 
10.2 
6.1 
4.1 
6.1 
6.2 
5.0 
42 
3.5 
4.4 
18.8 
18.1 
15.1 
10.5 
6.5 
5.0 
4.3 
3.9 
6.6 
6.1 
4.8 


NoTK.— As  this  station  Is  just  below  a  mill,  estimates  based  on  the  gage  height  can  not  be  considetBd 
oTen  approximately  correct.  From  October  6  to  November  6  an  attempt  was  made  to  obtain  a  proper 
mean  gage  height  by  maidng  six  readings  daily.    For  the  rest  of  the  time  only  one  reading  was  made. 

OCONJIE  RIVER  AT  DUBLIN,  GA. 

A  station  was  established  by  the  United  States  Weather  Bureau  in  1894  at  Dublin,  Ga., 
about  60  miles  above  the  junction  of  the  Oconee  with  the  Ocmulgee.  Records  were  kept, 
with  the  exception  of  the  summer  months  of  1896,  until  April  30, 1897,  when  the  station  was 
discontinued.  In  1898  discharge  measurements  were  commenced  by  the  United  States 
Geological  Survey,  and  February  11  an  observer  was  employed  to  read  the  gage.  October 
15,  1898,  the  Weather  Bureau  again  adopted  the  station  and  has  maintained  the  gage  and 
furnished  gage  heights  to  the  Geological  Survey  continuously  since  that  time. 

The  ordinary  width  of  the  river  is  about  235  feet.  At  a  gage  height  of  about  20  feet  the 
left  bank  begins  to  overflow,  and  it  is  practically  covered  to  the  end  of  the  approach  at  25 
feet.  This  ground  is  thickly  covered  with  a  brushy  growth,  which  will  no  doubt  cause  the 
velocity  of  the  water  overflowing  it  to  be  small.  The  right  bank  does  not  overflow.  The 
bed  of  the  stream  is  of  loose  rock,  sand,  and  gravel.  The  channel  is  straight  and  the  current 
Is  swift  and  fairly  uniform,  except  where  it  is  broken  by  the  three  bridge  piers. 

Discharge  measurements  are  made  from  the  iron  highway  bridge,  which  consists  of  a 
draw  span  between  two  other  spans  of  75  feet  each.  The  total  length  of  the  bridge  proper 
is  320  feet.    On  the  left  bank,  which  is  low,  there  are  1,100  feet  of  iron-frame  trestle 
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approach.  There  is  also  a  short  trestle  on  the  right  bank,  which  is  high.  The  initial  point 
for  soundings  is  the  end  of  the  bridge  at  the  right  bank,  on  the  upstream  side. 

The  gage  is  a  heavy  timber  bolted  to  the  downstream  side  of  the  center  pier  of  the 
Wrightsville  and  Tennille  Railroad  bridge,  500  feet  downstream  from  the  highway  bridge. 

The  bridge  is  a  drawbridge,  and  the  pier  to  which  the  gage  is  attached  is  the  circular 
center  pier  of  the  draw  span.  A  secondary  sloping  gage,  reading  from— 1.6  to  +  1  -9  f«et,  is 
attached  to  a  solid  rock  on  the  right  bank  about  25  feet  above  the  railroad  bridge.  The  gage 
is  read  once  each  day  byR.  F.  Mathis.  Bench  marks  were  established  as  follows:  (1)  The 
top  of  the  upstream  end  of  the  floor  beam  on  top  of  the  first  tubular  pier  of  the  wagon  bridge 
from  the  right  bank;  elevation,  41.30  feet.  (2)  A  point  on  the  fifth  step  from  the  bottom 
at  the  south  entrance  of  the  court-house,  6  inches  from  the  east  end  of  the  step;  elevation, 
82.51  feet.  (3)  The  top  of  the  granite  water  table  2i  feet  west  of  the  southeast  comer  of 
the  court-house;  elevation,  80.97  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Wat«r-Supply  Paper): 

Description:  Ann  19,  iv,  pp  227-228;  WS  15,  p  42;  27,  p  31;  36  p  133;  48,  p  152;  65,  p  250;  83,  p  96;  96,  pp 
84-85;  127,  pp  81-82. 

Discharge:  WS  15,  p  42;  27,  p  44;  36,  p  133;  48,  p  152;  65,  p  259;  83,  p  97;  98,  p  85;  127,  p  83. 

Discharge,  monthly:  Ann  20,  Iv,  pp  161, 170;  21,  iv,  p  136;  22,  Iv,  p  164;  WS  75,  pp  68,  75;  83,  p  98;  98, 
p  87;  127,  p  86. 

Discharge,  yearly:  Ann  20,  iv,  p  51. 

Gage  heights:  WS  11,  pp  19-20;  15,  p  42;  27,  p  43;  36,  p  134;  48,  p  153;  65,  p  260;  83,  p  97;  98,  pp  85-86; 
127,  p  84. 

Hydrographs:  Ann  20,  iv,  p  170;  21,  iv,  p  137;  22,  iv,  p  164;  WS  75,  p  68. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  161. 

Rating  tables:  WS  27.  p  46;  39,  p  444;  52,  p  513;  65,  p  321;  83,  p  98;  96,  p  86;  127,  p  84. 

Diftcharge  measuremerUs  of  Oconee  River  at  Dublin^  Ga.y  in  1905. 


Date. 


March  15 

April  25 

April  25 

June  13 

June  13 ,. 

July  31 

November  6.. 
November  6.. 
November  9.. 


Hydrographer. 


W.E.Hall :. 

F.A.Murray 

do 

A.  T.  Mitchelson. 

....do 

F.  A.  Murray 

....do 

....do 

....do 


Width. 

.\reaof 
section. 

Mean 
velocity. 

Oage 
height. 

Feet. 

feet. 

Feet  per 
second. 

Feei. 

260 

2,760 

3.00 

7.03 

210 

1,166 

2.26 

1.14 

226 

1,187 

2.12 

1.11 

194 

872 

1.36 

^  •*] 

215 

789 

1.51 

-   .60  ' 

192 

726 

1.66 

-  .62 

196 

661 

1.40 

-     .97 

204 

683 

1.29 

-  .98 

204 

678 

1.26 

-  .99  ' 

Difl- 
chaif^. 

Seeottd- 
feet. 

8.283 

2,631 

2.518 

1.187 

1,192 

1.201 
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DaUy  gage  height,  in  feet,  of  Oconee  River  at  Dublin ,  Ga.,  for  1906. 


Day. 

Jan. 

1 
Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

...       2.1 

0.7  1 

5.4 

1.8 

1.4 

2.2 

0.8 

-0.7 

-0.5 

-1.2 

-0.7 

-0.3 

2 

...       1.7 

•^  1 

4.4 

1.7 

1.7 

1.6 

1.3 

-  .0 

-  .3 

-1.2 

-  .6 

-  .4 

3 

I.l 

.7I 

3.9 

1.7 

1.9 

1.2 

.9 

-  .8 

1.2 

-1.3 

-  .6 

-  .2 

4 

...       1.0 

.6  1 

3.6 

1.6 

2.5 

.9 

3.3 

-  .8 

2.8 

-1.2 

-  .8 

.5 

5 

.4 

.6 

3.3 

1.5 

3.9 

.6 

4.3 

-  .9 

1.8 

-1.1 

-  .9 

4.0 

0 

.4 

•'  t 

3.0 

1.6 

4.0 

.6 

2.2 

-1.0 

1.6 

.4 

-  .9- 

5.8 

Y 

...        1.2 

1.1' 
1.8 

2.8 
2.7 

1.8 
2.3 

4.2 
3.3 

:: 

.9 
1.1 

-1.1 
-1.0 

.8 
.1 

-  .1 

-  .4 

-  .9 

-  .9 

6.4 

8 

...        1.5 

6.6 

9 

1.5 

3.8  1 

2.5 

2.1 

3.3 

-  .1 

4.4 

-1.0 

-  .3 

-  .6 

-  .9 

5.4 

10 

...        1.6 

5.9 

2.8 

2.1 

3.3 

-  .3 

5.5 

-  .8 

-  .5 

-  .6 

-  .8 

3.4 

11 

...;       1.5 

7.7 

3.3 

3.1 

2.4 

-  .4 

5.0 

.1 

-  .7 

-  .8 

-  .4 

6.5 

12 

...        1.6 

8.8 

4.3 

3.9 

1.8 

-  .5 

3.0 

3.0 

-  .8 

-  .9 

.0 

6.4 

13 

...        1.1 

12.5 

5.8 

3.7 

1.3 

-  .5 

3.0 

3.0 

-  .7 

-  .9 

1.4 

6.8 

U 

...        1.7 

14.5  1 

7.3 

5.0 

.9 

-  .5 

3.8 

4.2 

-  .6 

-  .7 

1.2 

7.1 

15 

...i       4.2 

16.8  ! 

7.3 

5.3 

.0 

-  .5 

2.7 

5.0 

-  .7 

-  .7 

.2 

7.0 

16 

...       5.0 

19.5  1 

6.6 

4.0 

.3 

-  .1 

2.3 

4.0 

-  .6 

-  .6 

.1 

6.7 

17 

...       4.6 

19.6 

5.4 

3.3 

.6 

-  .3 

1.4 

3.8 

-  .7 

-  .7 

-  .1 

6.0 

18 

...       3.3 

18.0 

4.4 

2.9 

1.2 

-  .3 

.6 

28 

-  .8 

-  .8 

-  .2 

5.6 

19 

...       2.6 

16.0 

3.5 

2.2 

1.2 

-  .3 

.2 

4.9 

-  .9 

-  .9 

-  .4 

4.2 

30 

...       1.6 

13.8  i 

3.0 

2.0 

.8 

+  .3 

-   .1 

5.8 

-  .9 

-  .9 

-  .5 

3.0 

21 

...       1.6 

10.5  ! 

3.8 

1.6 

.4 

1  -  -^ 

-  .2 

3.0 

-1.0 

-  .9 

-  .5 

6.3 

22 

...;      1.6 

8.5  1 

4.8 

1.6 

.2 

-  .2 

-   .3 

1.0 

-1.1 

-  .9 

-  .6 

8.7 

23 

...1      1.6 

8.8 

5.2 

1.6 

.4 

i  +  .2 

-  .2 

.5 

-1.1 

-1.0 

-  .7 

9.5 

24 

...        1.4 

9.4  ; 

4.3 

1.4 

1.9 

1       ^'^ 

-  .3 

-  .1 

-1.0 

-1.1 

-  .5 

11.0 

25 

...I       1.2 

9.8 ; 

3.8 

1.2 

4.0 

1      2.0 

-  .4 

.1 

-1.2 

-1.1 

-  .2 

13.5 

26 

...        1.2 

10.3 

3.3 

1.1 

5.5 

1       ^-7 

-  .5 

1.2 

-1.2 

-1.0 

-  .4 

14.6 

27 

...1        .9 

9.8 

2.9 

1.3 

5.8 

1.0 

+  .3 

1.3 

-1.2 

-1.0 

-  .4 

14.0 

28 

.7 

7.5  1 

"2.6 

1.3. 

4.3 

1        .4 

-   .1 

1.5 

-1.2 

-  .8 

-  .5 

12.0 

29       

...I        .6 

[■z:.] 

2.3 
2.2 

1.2 
1.0 

2.8 
1.9 

.3 

1        .3 

-  .3 
-.5 

1        -8 
•1 

-1.2 
-1.2 

-  .7 

::: 

8.0 

30 

...|        .6 

7.0 

31 

...1        .7 

1 

i 

1.9 



1.7 

-.5 

-  .3 

-  .7 

... 
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Station  rating  table  for  Oconee  River  at  Dublin ,  Oa.,from  January  1  to  December  SI,  1905. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Ga«^ 
height. 

Discharge. 

Gaoj 
height. 

Dlachange. 

Feet. 

Feet. 

Secondr-feet. 

Feet. 

Second-feet. 

-1.30 

690 

0.80 

2,280 

2.90 

4,060 

6.00 

7,090 

-1.20 

750 

.90 

2,360 

3.00 

4,150 

6.20 

7,310 

-1.10 

810 

1.00 

2,440    ; 

a  10 

4,240 

6.40 

7,530 

-1. 00 

875 

1.10 

2,520 

3.20 

4,330 

6.60 

7,750 

•  -  .90 

»45 

1.20 

2,605 

3.30 

4,420 

6.80 

7,970    , 

-  .80 

1,015 

1.30 

2,690 

3.40 

4,510 

7.00 

8.190    . 

-  .70 

1,090 

1.40 

2,775 

3.50 

4,600 

7.50 

8,790 

-  .60 

1,165 

1.50 

2,860 

3.60 

4,895 

8.00 

9,390 

-  .50 

1,240 

1.60 

2,945 

3.70 

4,790 

8.50 

9,990 

-  .40 

1,320 

1.70 

3,030 

3.80 

4,885 

9.00 

10,640 

-  .30 

1,400 

1.80 

3,115 

3.90 

4,980 

9.50 

11,290 

-  .20 

1,480 

1.90 

3,200 

4.00 

5,075 

10.00 

11,990 

-  .10 

1,560 

2.00 

3,286    1 

4.20 

5,265    ' 

10.50 

12,090 

0.00 

1,640 

2.10 

3,370 

4.40 

5,455 

11.00 

13,430 

.10 

1,720 

2.20 

3,455    ; 

4.60 

5,650 

11.50 

14,180 

.20 

1,800 

2.30 

3,540    , 

4.80 

5,850 

12.00 

14,930 

.30 

1,880 

2.40 

3,625 

5.00 

6,050 

12.50 

15,700 

.40 

1,960 

2.50 

3,710 

5.20 

6,260 

13.00 

16,500 

.50 

2,040 

2.60 

3,795 

5.40 

6,450 

laso 

17,300 

.60 

2,120    1 

2.70 

3,880 

5.60 

6,650 

14.00 

18,100 

.70 

2,200 

2.80 

3,970 

5.80 

6,870 

1 

The  above  table  is  based  on  discharge  measurements  made  during  1903-1905.  It  is  well  defined 
between  gage  heights- 1  foot  and  -f  7  feet.  The  table  has  been  extended  l)eyond  these  limits.  Abow 
gage  lieignt  14  feet  the  rating  curve  is  a  tangent,  the  difference  Ijeing  170  per  tenth. 

Estimated  monthly  discliarge  of  Oconee  River  at  DuMin,  Ga.,  for  1905. 
[Drainage  area,  4,182  square  miles.]  ^ 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

Septemlx»r 

October 

Noveml)er 

Decemljer 

The  year, 


Discharge  in  second-feet. 

Runn 

Second-feet 

Maximum. 

Minimum. 

Mean. 
3,021 

per  square 
mile. 

6,050 

1,960 

.722 

27,450 

2,120 

11,260 

2.60 

8,550 

3,200 

5,082 

1.22 

6,350 

2,440 

3,506 

.838 

6,870 

1,800 

3,538 

.816 

3,465 

1,240 

1,947 

.466 

6,550 

1,240 

2.839 

.679 

6,055 

810 

5,685 

.642 

3,970 

750 

1,346 

.322 

1,960 

690 

1,019 

.244 

2,775 

945 

1,346 

.322 

19,120 

1,320 

8,121 

1.94 

Depth  in 
inches. 


2.80 
1.41 
.935 
.975 
.531 
.7K3 
.7* 
,3» 
.281 

.;$» 

o_24 


27,450  1 


3,810 


.911 


V2.Z\ 
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OHOOPEE  RIVER  NEAR  RKI1ISVILI.E,  GA. 

This  station  was  established  June  13,  1903,  by  F.  A.  Murray.  It  is  located  at  the 
wooden  highway  bridge  known  as  Sheppards  Bridge,  4^  miles  west  of  Reidsville,  Ga. 

Dischaiige  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  outer  edge  of  the  first  cross  beam  at  the  left  end  of  the  bridge, 
downstream  side. 

The  original  gage  consisted  of  two  5-foot  sections  spiked  to  the  bridge  and  a  third  sec- 
tion fastened  to  a  cypress  tree  on  the  left  bank  above  the  bridge.  June  10,  1905,  the 
gage  was  changed  to  the  riglit  side  of  the  second  bent  from  the  left  bank.  It  is  fastened 
to  the  bent  in  four  5-foot  sections.  The  gage  is  read  by  J.  D.  Swain,  who  is  paid  by  the 
Georgia  Geological  Survey.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the 
cap  of  the  fifth  bent  from  the  left  end  of  the  bridge  on  the  upstream  side,  opposite  a  point 
106  feet  from  the  initial  point  for  soundings;  elevation,  20.00  feet.  (2)  Two  nails  driven 
horizontally  into  the  doMmstream  side  of  a  cypress  tree  on  the  left  bank,  about  120  feet 
above  the  bridge;  elevation,  8.00  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  96,  pp  81-82;  127,  pp  85-86. 
DiBcfaaige:  98.  p  82;  127,  p  86. 
Dlachaige,  monthly:  98,  p  84;  127,  p  88. 
Gage  heights:  98,  pp  82-83;  127,  p  87. 
Rating  table:  96,  p  83;  127,  p  87. 

Disdiarge  measurements  ofOhoopee  River  near  ReidsviUej  Oa.,  in  1906. 


March  16.. 
March  17.. 


Ilydrographer. 


W.E.Hall. 
do 


•Vpril  27 F.  A.  Murray 


June  10 

July  28. 

November  8a. 
November  8  a. 


A.T.MitchelBon. 

F.A.Murray 

do 

do 


Width. 


Feet. 
141 
141 
114 
118 
110 
69 
70 


Area  of 
section. 

Mean 
velocity. 

height. 

DU- 
charge. 

Smuire 

Feet  per 
second. 

'  Second- 
Feet,         feet. 

1,756 

2.39 

11.90  '         4,204 

1,755 

2.37 

11.90  1          4,163 

1,137 

1.44 

6.38            1,636 

533 

.21 

1.01 

114 

638 

.67 

2.31 

363 

96 

.69 

.36 

67 

93 

.60 

.34 

56 

o  Made  at  different  section. 
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Daily  gage  height,  infest,  qfOhoapee  River  near  ReidsviUe,  Ga.,for  1906. 


Day. 

Jan. 

2.8 
2.9 
2.7 
2.5 
2.4 
2.3 
2.4 
2.7 
3.0 
3.3 
3.3 

a5 

3.9 
4.8 
5.0 
6.2 
5.5 
5.5 
5.1 
4.9 
4.7 
4.6 
4.5 
4.3 
4.2 
4.2 
4.1 
4.0 
3.8 
3.6 
Z.6 

Feb. 

3.6 
3.7 
3.5 
3.4 
3.5 
3.7 
4.2 
4.6 
6.0 
5.7 
6.9 
6.8 
8.6 
10.2 
12.7 
15.9 
19.0 
15.0 
14.6 
13.7 
11.8 
11.6 
12.0 
12.5 
12.2 
11.7 
11.1 
10.5 

9.1 
&7 
8.2 
•7.9 
7.6 
7.2 
7.0 
6.8 
7.1 
7.4 
8.9 
10.5 
11.3 
11.7 
11.9 
11.9 
11.6 
11.3 
11.1 
10.4 
9.6 
9.0 
8.5 
8.3 
8.0 
7.9 
7.8 
7.4 
7.1 
6.7 

Apr. 

6.2 
5.9 
5.4 
5.2 
5.1 
5.3 
5.6 
5.4 
6.0 
4.9 
5.2 
5.5 
6.1 
6.7 
7.6 
7.9 
8.2 
7.3 
7.2 
7.2 
6.6 
6.1 
6.8 
7.0 
7.2 
6.9 
6.2 
5.9 
5.6 
5.4 

May. 

6.3 
5.3 
5.2 
5.1 
5.3 
5.2 
4.8 
4.0 
3.7 
3.5 
3.2 
2.9 
2.7 
2.4 
2.1 
1.9 
1.9 
2.3 
2.7 
2.8 
2.7 
2.6 
2.4 
2.6 
3.0 
3.2 
3.2 
2.8 
2.2 
2.0 
2.0 

June. 

1.9 
1.7 
1.5 
1.4 
1.4 
1.4 
1.3 
1.1 
1.0 
1.0 
.9 
.9 
.8 
1.8 
1.4 
1.8 
1.3 
1.4 
1.4 
1.5 
1.3 
1.3 
1.3 
1.3 
1.2 
1.0 
1.2 
1.2 
1.0 
1.0 

July. 

1.0 
1.2 
1.3 
1.3 
1.2 
3.4 
5.1 
5.8 
6.0 
6.3 
5.9 
5.8 
5.2 
4.5 
S.7 
4.8 
5.0 
4.7 
6.0 
5.7 
4.7 
3.8 

ao 

2.6 
2.1 

;:? 

2.3 
2.9 
2.7 
2.6 

Aug. 

Sept.     Oc 

t.     No 
8 

.:> 

8 
.7 

.6  ' 
.5 
5 

5t 

^! 

4         1 

4         1 

4         1 

4         1 

4         1 

4 

4 

4 

4 

4 

4 

3 

3  1 

3 

4 

4 

7 

9 

8    .... 

L7 
.6 
.6 
.5 
.4 
.4 

•^ 

.4 
.4 

.4  i 
.4 
.4  . 

.5 
.8 
.6 
.2 
.1 
.9 
.9 
.8 
.8 
.7 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
6  ', 

Dec. 

1 

2.6 
2.4 
2.1 
2.0 
1.7 
1.0 
1.1 
1.0 
1.0 
1.0 
1.4 
1.8 
2.0 
2.8 
3.7 

a7 

3.5 
3.3 
3.3 
3.1 
3.0 
2.7 
2.5 
2.6 
2.1 
2.1 
2,8 

ai 

2.9 
2.5 
2.1 

...         0 

1.5 

1.3         1 

2.0 

* 
•7  1 

15  ! 

1.0 
.9  1 

•8| 

.8 

.6  ' 

.5| 

.6 

.5 

.5 

v 

a6 

2 

.6 

3 

.9 

4 

1.0 

5 

1.9 

6 

2.6 

7 

2.6 

8 

2.2 

9 

1.8 

10 

1-9 

11 

2.0 

12 

2.1 

13 

14 

15 

2.1 
1.8 
1.9 

16 

2L3 

17 

2.3 

18 

a2 

19 

a3 

20: 

ao 

21 

a3 

22 

4.1 

23 

&6 

24 

&8 

25 

&0 

26 

7.9 

27 

7.9 

28 

7.6 

29 

7.5 

30 

7.8 

31 

8.2 
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Station  rating  table  for  Ohoopee  River  near  ReidaviUe,  Ga-tfrom  January  1, 1904,  ^  Decem- 
ber SI,  im5. 


Ga«e 
height. 


Feet, 

.30 

.40 

.30 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 

1.70 

1.80 

1.90 

2.00 

2.10 

2.20 


Discharge.      ^^{^,      Discharge.  !  ^^^^ 


Second-ft€t.\ 

67  I 
65  , 
74  ' 

83:. 

03  ' 
104  I 
115  I 
127  I 
140 
153 
1«7 
182 
197 
213 
230 
247 
265 


302    I 

I 


Feet. 
2.30 
2.40 
2.50 
2.00 
2.70 
2.80 
2.00 
3.00 
3wl0 
3.20 
3.30 
a40 
3.50 
3.60 
3w70 
3.80 
3.90 
4.00 
4.20 


Second-feet. 
321 

I  341    I 

361    I 
382    ' 

I  ^    I 

'  425    I 

470    ; 

{  494 

519 

545 

I  572 

!  600 

620 

659 

690 

722 

765 

824 


Feet. 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 


Discharge. 

1     Gage 
height. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

805 

8.20 

2,531 

968 

8.40 

2,633 

1,043 

8.60 

2,737 

1,120 

8.80 

2,843 

1,198 

9.00 

2,950 

1,277 

9.20 

3,058 

1,357 

9.40 

3,167 

1,438 

9.60 

3,277 

1,520 

9.80 

3,388 

1,602 

10.00 

3,500 

1,685 

10.20 

3,617 

1,771 

10.40 

3,738 

1,860 

1      10.60 

3.862 

1,950 

10.80 

3,989 

2,042 

11.00 

4,120 

2,136 

11.50 

4,460 

2,232 

12.00 

4,820 

2,330 

'      12.50 

5,198 

2,430 

1      13.00 

5,500 

The  above  table  is  based  on  28  discharge  measurements  made  during  1903-1905.  It  is  well  defined 
between  gage  heights  0.0  and  11  feet,  .\bove  gage  height  11  feet  the  table  is  determined  by  one  meas- 
urement at  14  feet.    The  discharge  is  only  approximate  above  13  foot. 

Estimated  monthly  discharge  of  Ohoopee  River  near  Reidsvillef  Ga.,for  1905. 
{Drainage  area,  1,280  square  miles.] 


Month. 


January 

February 

IfaTcb 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year... 


Discha 
Maximum. 

rge  in  second-feet. 
Minimum.      Mean. 

Run-off. 

Second-feet  I  rygoth  in 

1,317 

321 

744 

0.581 

0.670 

10,390 

572 

3,512 

2.74 

2.85 

4,746 

1,815 

2,989 

2.34 

2.70 

2,531 

1,081 

1,625 

1.27 

1.42 

1,237 

247 

588 

.450 

.529 

247 

93 

154 

.120 

.134 

1,643 

115 

750 

.586 

.676 

659 

115 

349 

.273 

.315 

265 

66 

126 

.098 

.109 

115 

50 

00.4 

.054 

.062 

230 

57 

89.9 

.070 

.078 

2,531 

74 

860 

.672 

.775 

10,390 

50 

988 

.772 

10.32 
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MISCEL.LuA.NEOUS    MEASUREMENTS    IN    ALTAMAHA   RIVER    DRAINAGE 

BASIN. 

The  following  is  a  list  of  misceUaneous  discharge  measurements  made  in  Alt^maha  River 
drainage  basin  during  1905: 

BrazzeU  Creek  near  Reidsville,  Ga. — A  measurement  was  made  by  wading  at  a  narrow 
channel  one-fourth  mile  above  the  mouth  and  one-half  mile  from  the  n^gular  gaging  station 
on  Ohoopee  River  at  Reidsville,  Ga.  The  gage  height  by  the  gage  at  the  Ohoopee  River 
station  at  the  same  time  was  2.35  feet. 

Width,  12  feot;  area,  6.6  squaro  feet;  moan  velocity,  0.85  foot  per  second;  discharge,  5.6  second-feet. 

Jacks  Creek  at  AnniestotvTif  Ga. — A  measurement  was  made  from  a  foot  log  on  the  rivtr 
road  about  one-fourth  mile  above  Hayden's  Bridge,  about  one-half  mile  from  Annicstoun. 
Ga.  The  bench  mark  is  the  head  of  a  large  wire  nail  driven  into  the  doi^iistream  face  of  a 
double-trunk  birch  tree  on  the  right  bank,  20  feet  below  the  road;  elevation,  5.00  feet  above 
the  datum  of  the  assumed  gage. 

Width,  8.5  feet;  area,  3.7  square  feet;  mean  velocity,  1.32  feet  per  second;  gage  height,  1 .4*  feci;  dis- 
charge, 4.0  second-feet. 

LiUle  Rii'er  near  MiUedgeiille ,  Ga. — This  stn»am  enters  Oconee  River  from  the  right.  It 
was  measured  from  the  downstream  side  of  a  wooden  highway  bridge  9  miles  north  of  Mil- 
ledgeville,  Ga.,  1  mile  above  the  mouth.  The  initial  point  for  soundings  is  the  end  of  the 
hand  rail  at  the  left  bank.  The  bench  mark  is  a  copper  brand  in  the  top  of  the  downstream 
end  of  the  cross  beam  at  the  first  pier  from  the  left  bank;  elevation,  15.00  feet  above  the 
datum  of  the  assumed  gage. 

September  15:  Width,  99  feet;  area,  92  square  feet;  mean  velocity,  1.23  feet  per  second;  gage  height. 
3.51  feet;  discharge,  113  second-feet. 

Noveml)er  24:  Width,  119  feet;  area,  132  squaro  feot;  mean  velocity,  1.55  feet  per  second:  gage  height. 
3.86  feet;  discharge,  205  second-feet. 

Little  Oamdgee  River  at  Lumber  City,  Ga. — A  measurement  was  made  July  26,  1905,  by 
wading  about  90  feet  upstream  from  the  wagon  bridge  on  which  a  bench  mark  was  estab- 
lished in  September,  1904,  three-fourths  mile  northeast  of  Lumber  City,  Ga.  The  bench 
mark  is  the  top  of  the  downstream  end  of  the  cap  of  the  second  bent  from  the  right  bank; 
elevation,  23.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  48  feet;  area,  25  squaro  feet;  mean  velociy,  1.64  feet  i)er  second;  gage  height,  1.46  feet;  dis- 
charge, 41  second-feet. 

Little  Ocmxdgee  River  at  WUcor,  Ga. — A  measurement  was  made  July  25, 1905,  at  a  wooden 
wagon  bridge  2\  miles  from  Lumber  City  and  one-eighth  mile  from  Wilcox  Station,  Ga.  The 
bench  mark  is  the  center  of  a  lag  screw  driven  into  the  end  of  the  second  floor  beam  from  the 
right  bank  on  the  downstream  side;  elevation,  18.00  feet  above  the  datum  of  the  assumed 
gage. 

Width, 52.5  feet;  area,  61.5  squaro  feet;  mean  velocity,  0.58  foot  per  second;  gage  height,  1.25  feet;  dis- 
charge, 35.5  second-feet. 

Ohoopee  River  near  Ohoopee,  Ga. — A  measurement  was  made  July  29, 1905,  from  the  down- 
stream side  of  a  wooden  highway  bridge  about  2  miles  southeast  of  Ohoopee,  Ga.,  above  the 
mouth  of  Pendletons  Creek.  The  initial  point  for  soundings  is  the  end  of  the  hand  mil  at 
the  left  bank,  downstream  side.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  rap 
of  the  bent,  64  feet  from  the  left  end  of  the  hand  rail;  elevation,  19.00  feet  above  the 
datum  of  the  assumed  gage. 

Width,  84  feet;  area,  314  square  feet;  mean  velocity,  0.57  foot  per  second;  gage  height,  4.22 feet:  dis- 
charge, IS*)  sK'ond-feet. 

PemJletom  Creek  near  Lyoixa,  Ga. — A  measurement  was  made  July  29,  1905,  from  a  n^w 
wooden  higliway  bridge  3i  mil(»s  ea.st  of  Lyons,  Ga.,  about  one-half  mile  above  the  croasin?  of 
the  Seaboard  Air  Line.  Bench  marks  establi.shed  for  former  measurements  at  this  point 
were  carried  away  by  a  flood.    A  new  bench  mark  was  established,  the  top  of  the  down- 


APALACfllCOLA    RIVER   DRAINAGE   BASIN.  79 

stream  end  of  the  cap  of  the  third  l)ent  from  the  right-bank  end  of  the  bridge;  elevation, 
17.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  74  fpel;  area,  341  square  feet;  mean  velocity,  1.23  feet  per  second;  gage  height,  7.58  feel;  dis- 
chargfi,  438  second-feet. 

Snapping  Shoals  Creek  at  Snapping  ShoalSj  Ga. — A  measun'inent  was  made  October  24, 
1906,  at  a  bridge  about  80  feet  above  the  mouth  of  Snapping  Shoals  Creek,  400  feet  below  the 
gage  on  South  River  at  Snapping  Shoals,  Ga.  The  bench  mark  is  the  top  of  the  wooden 
stringer  13}  feet  from  the  left-bank  end;  elevation,  12.00  feet  above  the  datum  of  the 
assumed  gage. 

Width,  21  feet;  area,  12  square  feet;  mean  velocity,  1.17  feet  per  second;  gage  height,  0.54  foot;  dis- 
charge, 14  second-feet. 

South  River  at  Snapping  Shoals ^  Ga. — A  measurement  was  made  on  South  River  Octo- 
ber 24, 1905,  from  a  boat,  just  below  the  mouth  of  Snapping  Shoals  Creek,  and  about  500  feet 
below  the  wagon  bridge  at  Snapping  Shoals,  Ga.  The  bench  mark  is  the  top  of  the  down- 
stream end  of  the  first  floor  beam  of  the  bridge  to  the  left  of  the  center  pier;  elevation, 
26.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  78 feet;  area,  122  square  feet;  mean  velocity,  1.18 feet  per  second;  gage  height, 3.00 feet;  dis- 
charge, 144  socond-feet. 

Sugar  Creek  at  Wilcox j  Ga. — A  meaaurement  was  made  July  25,  1905,  at  a  new  wagon 
bridge  75  feet  upstream  from  the  Southern  Railway  bridge  at  Wilcox,  Ga.  The  bench  mark 
is  the  top  of  the  downstream  wooden  stringer  126  feet  from  the  right  end  of  the  downstream 
hand  rail  of  the  bridge;  elevation,  22.06  feet  above  the  datum  of  the  assumed  gage. 

Width,  15  feet;  area,  18  square  feet;  mean  velocity,  0.30  foot  per  second;  gage  height,  3.88  feet;  dis- 
charge, 5.5  second-feet. 

Yellow  River  near  Lithonia^  Ga. — Measurements  were  made  from  a  wagon  bridge  about  4 
miles  north  of  Lithonia,  Ga.  The  bench  mark  is  the  top  of  the  downstream  comer  of  the 
riglit-bank  stone  abutment;  elevation,  16.55  feet  above  the  datum  of  the  assumed  gage. 

September  15:  Width,  28  feet;  area,  40  square  feet;  mean  velocity,  1.70  feet  per  second;  gage  height, 
1.96  feet;  discharge,  68  second-feet. 

APALACHICOLA  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Apalachioola  River  is  formed  by  the  union  of  Flint  and  Chattahoochee  rivers  at  the 
Georgia-Florida  line.  It  flows  in  a  southerly  direction  through  Florida  to  the  Gulf  of  Mexico. 
It  is  navigable,  and  boats  run  up  Flint  River  to  Albany,  Ga.,  and  up  Chattahoochee  River  to 
Columbus,  Ga. 

Flint  River  rises  in  Fulton  County,  Ga.,  a  few  miles  south  of  Atlanta.  It  flows  in  a  south- 
erly direction  to  Talbot  County,  southeastward  to  Macon  County,  southward  to  Worth 
County,  and  southwestward  to  Apalachicola  River.  It  drains  the  south-central  portion  of 
Georgia,  extending  from  Atlanta  south  to  the  Florida  line.  The  tributaries  of  Flint  River 
are  mainly  large  creeks  with  much  fall.  The  principal  ones  among  these  are  Whitewater, 
Whiteoak,  Redoak,  Elkins,  Big  Potato,  Muckalee,  Kinchafoonee,  Ichawaynochaway,  and 
Spring  creeks. 

Flint  River  has  many  good  water  powers  on  its  course.  Between  a  point  opposite  Wood- 
buiy,  Ga.,  and  a  point  opposite  Knoxville,  Ga.,  in  Crawford  County,  a  distance  of  about  45 
milfs,  the  river  falls  334  feet.    Very  little  of  \i&  power  Is  yet  developed. 

Chattahoochee  River  rises  in  the  Blue  Ridge,  in  White  County,  and  flows  in  a  southwest- 
erly direction  until  it  reaches  the  Alabama  line  at  the  southeast  comer  of  Troup  County,  Ga. 
Thence  it  flows  in  a  southerly  direction,  forming  the  western  boundary  of  Georgia,  until  it 
flows  into  Apalachicola  River  at  the  southern  boundary  of  the  State.  It  drains  almost  all 
the  north-central,  middle-western,  and  southwestern  portions  of  Georgia,  and  has  a  drainage 
area  of  4,900  square  miles  at  Columbus,  Ga.,  which  is  at  the  fall  line. 
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Soque  River  joins  the  Chattahoochee  on  the  western  edge  of  Habersham  County.  This 
river  rises  in  Habersham  County  and  flows  in  a  southwesteriy  direction.  It  has  consider- 
able fall,  dropping  as  much  as  40  feet  within  a  few  hundred  feet. 

Farther  down  the  Chattahoochee,  at  the  west  boundary  of  Hall  County,  Chest^tee  River 
enters.  It  rises  in  Lumpkin  County  and  flows  in  a  southerly  direction  through  a  very  hilly 
and  steep  country  and  has  much  fall  all  along  its  course. 

From  its  source  down  to  Columbus,  Ga.,  Chattahoochee  River  is  an  excellent  watei^power 
stream.  From  the  lower  edlge  of  Lumpkin  County  down  to  Columbus,  Ga.,  there  is  a  fall  of 
over  850  feet,  366  feet  of  this  fall  being  between  West  Point  and  Columbus.  AH  ak>og  ite 
course  there  are  many  small  tributaries  flowing  from  a  high,  hilly  country.  These  have  mu(di 
fall,  and  many  water  powers  are  available. 

The  following  pages  give  the  results  of  data  collected  in  this  drainage  during  1905: 

CHATTAHOOCHEE  RIVER  NEAR  NORCROSS,  GA. 

This  station  was  established  June  10, 1902,  by  M.  R.  Hall.  It  is  located  at  Medlock's  toll 
bridge,  about  4i  miles  north  of  Norcross,  Ga.  This  point  is  above  the  mouth  of  Johns  Creek 
and  below  the  mouth  of  Sewannee  Creek. 

The  channel  is  slightly  curved  for  600  feet  above  and  700  feet  below  the  station.  The  cur^ 
rent  is  sluggish  at  low  stages,  but  not  excessively  so,  and  the  discharge  measurements  are 
considered  good  at  the  lowest  stage.  The  right  bank  is  high  and  will  overflow  only  for  50 
feet  from  the  water's  edge;  the  left  bank  will  overflow  for  about  800  feet  at  a  gage  height  of 
from  16  to  18  feet.    The  bed  of  the  stream  is  sandy  and  probably  changes. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge  and 
its  approaches.  The  initial  point  for  soundings  is  50  feet  to  the  right  of  the  center  of  the 
downstream  tubular  pier  on  the  right  bank. 

The  original  gage  was  a  vertical  staff  attached  to  an  oak  tree  on  the  right  bank  100  feet 
above  the  bridge.  A  chain  gage,  established  March  14,  1903,  was  read  in  connection  with 
the  vertical  gage  until  June  28, 1905,  when  a  standard  chain  gage  was  attached  to  the  down- 
stream lower  chord  of  the  first  panel  from  the  right  bank;  length  of  chain,  30.36  feet.  The 
gage  is  read  twice  each  day  by  W.  O.  Medlock,  who  is  paid  by  the  Georgia  Geological  Survey. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  iron  pier  on  the  right  bank, 
downstream  side ;  elevation ,  27 .00  feet .  (2)  A  copper  plug  set  in  a  stone  post  set  flush  with  the 
surface  of  the  ground  at  the  side  of  the  road  just  outside  of  the  toll  bridge,  on  the  right  bank, 
in  line  with  the  downstream  side  of  the  bridge  and  145  feet  from  the  center  of  the  pier  at  the 
right-bank  end  of  the  bridge;  elevation,  26.92  feet.  (3)  The  bottom  of  the  gage  box  at  the 
pulley;  elevation,  28.36  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  98,  pp  121-122;  127,  pp  92-93. 
Discharge:  83,  p  127;  98,  p  122;  127,  p  93. 
Discharge,  monthly:  98,  p  124;  127,  p  95. 
Gage  heights:  9S,  p  123;  127,  p  94. 
Rating  table:  98,  p  123;  127,  p  94. 
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Disduirge  measuremenls  of  Chattahoochee  River  nedr  Norcross,  Oa.,  in  1906, 


Date. 


January  13 

January  13 

January  13 

Januai7l4 

January  14 

March  2 

May  27 

May  27 

June  28 

September  22.. 
September  22. . 

October  28 

October  28. 

October  28,.... 
December  9 


Hydrographer. 


B.S.Diane 

....do 

....do 

....do 

....do 

M.R.Hall 

A.  T.  Mltcbelson. 

M.R.Hall 

F.  A.  Murray 

M.  R.HaIl 

....do 

....do 

F.  A.  Murray 

....do 

do 


wwtbJ  t^^. 


Feet. 
224 
224 
224 
184 
184 
163 
166 
165 
160 
159 
159 
163 
163 
163  I 
197  , 


>  I 


3,221 
3,179 
3,129 
1,811 
1,770 
1,342 
1,403 
1,339 
1,135 
938 
1,040 
1,018 
1,025 
1,018 
2,375 


Mean 
velocity. 


Feet  per 
second, 

5.00 

4.96 

4.73 

2.57 

2.54 

1.45 

1.65 

1.65 

1.00 

.76 

.70 

1.02 

1.03 

1.02 

4.01 


Gage 
height. 


Feet. 
12.26 
12.10 
11.82 
6.29 
5.05 
2.94 
3.19 
3.16 
2.01 
1.51 
1.52 
1.90 
.  1.92 
1.90 
8.56 


Dlfl. 
charge. 

Second- 
feet. 

16,120 

15,780 

14,790 

4,653 

4,501 

1,949 

2,320 

2,209 

1,139 

713 

733 

1,035 

1,054 

1,042 

9,521 


Daily  gage  height ,  in  feet  ^  of  Chattahoochee  River  near  Norcross,  Ga.j  for  1906. 


Day. 


1. 
2. 
S. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12, 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Dec, 


2.0 
1.96 
2.0 
1.93 
1.83 
2.02 
3.15 
2.9 
2.35 
2.2 
2.2 
6.5 
11.9 
5.3 
3.7 
3.1 
2.8 
2.65 
2.55 
2.55 
2.5 
2.35 
2.2 
2.2 
2.1 
2.1 
2.25 
2.35 
2.1 
2.1 
2.1 


2.15 
2.1 
2.05 
2.05 
2.0 
2.2 
2.95 
3.3 
5.1 
6.7 
6.1 
4.3 
7.7 
6.7 
4.3 
3.6 
3.3 
3.1 
2.95 
4.1 
11.5 
6.9 
5.1 
4.2 
3.8 
3.6 
3.3 
3.2 


3.0 

2.96 

2.85 

2.8 

2.7 

2.66 

2.65 

2.7 

2.7 

2.9 

3.3 

3.1 

2.9 

2.8 

2.8 

2.7 

2.6 

2.55 

2.55 

2.65 

2.65 

3.2 

2.85 

2.7 

2.6 

2.6 

2.5 

2.5 

2.4 

2.5 

2.5 


2.4 

2.35 

2.3 

2.35 

2.45 

2.6 

2.6 

2.45 

2.5 

2.5 

2.4 

2.4 

2.6 

2.5 

2.4 

2.6 

2.45 

2.35 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.3 

2.4 

2.4 

2.6 


2.65 

2.4 

2.6 

3.3 

3.0 

3.1 

5.3 

4.5 

4.6 

3.6 

3.0 

2.8 

2.7 

2.6 

2.5 

3.9 

4.0 

3.1 

2.8 

2.7 

2.6 

2.8 

4.0 

6.0 

4.0 

3.4 

3.2 

3.0 

2.9 

2.8 

2.6 


2.5 

2.4 

2.36 

2.3 

2.25 

2.2 

2.2 

2.1 

2.1 

2.06 

2.0 

2.0 

2.3 

2.1 

2.1 

2.35 

2.46 

2.3 

2.15 

2.1 

2.6 

2.6 

2.7 

2.3 

2.15 

2.0 

2.1 

2.05 

2.4 

2.25 


10.5 
6.1 
3.3 
2.7 
3.2 
3.8 
4.2 
3.2 
2.85 
3.7 
5.2 
7.4 
6.0 
4.0 
4.2 
3.6 
2.9 
2.8 
2.6 
2.5 
2.7 
2.7 
2.4 
2.2 
2.25 
2.2 
2.15 
2.1 
2.1 
2.2 
2.2 


2.0 

1.95 

1.9 

1.85 

1.9 

1.85 

1.9 

2.3 

2.6 

2.7 

3.6 

3.8 

4.2 

3.6 

3.8 

2.9 

2.65 

2.4 

2.3 

2.25 

2.2 

2.1 

2.26 

2.5 

2.4 

2.2 

2.3 

2.0 

1.9 

1.85 

1.85 


1.8 

2.15 

2.26 

1.96 

1.86 

1.8 

1.76 

1.72 

1.73 

1.7 

1.68 

1.9 

1.75 

1.72 

1.63 

1.6 

1.6 

1.6 

1.6 

1.6 

1.55 

1.52 

1.53 

1.5 

1.47 

1.48 

1.6 

1.26 

1.42 

1.47 


1.72 

1.82 

1.68 

1.72 

1.96 

1.72 

1.6 

1.65 

1.5 

1.68 

2.7 

3.5 

2.2 

1.9 

1.82 

1.82 

1.88 

1.78 

1.75 

1.75 

1.7 

1.68 

1.62 

1.62 

1.68 

1.82 

2.2 

1.96 

1.8 

1.75 

1.75 


1.72 

1.7 

1.68  I 

1.68 

1.66 

1.68 

1.82 

2.2 

1.92 

2.1 

1.88 

1.26 

1.2 

1.25 

2.15 

1.92 

1.98 

1.82 

1.75 

1.76 

1.95 

1.88 

1.78 

1.57 

1.52 

1.8 

1.8 

1.75 

1.76 

1.52 


1.48 

1.6 

8.4 

7.6 

3.6 

2.9 

2.66 

2.86 

7.2 

8.1 

4.4 

3.4 

3.0 

2.86 

2.96 

3.1 

2.9 

2.75 

2.6 

3.2 

5.8 

5.2 

3.8   - 

3.8 

3.4 

3.2 

2.96 

2.9 

3.0 

3.1 

2.85 


Note.— Low  gage  heights  can  be  accounted  for  as  resulting  from  storage  at  the  Gamcsville  water- 
power  plant. 
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Station  rating  table  for  ChattahoocKee  River  near  Norcross,  Ga.,.from  January  i,  190^^  to 

December  31, 1906. 


Gage 
height. 


Feet. 
1.10 
1.20 
1.30 
1.40 
1.50 
1.00 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.  •10 


Discharge. 

Second-feet. 
480 
615 
560 
615    I 
680    I 
750 
830    ' 
920    I 
1,015    I 
1,120 
1,225 
1,330 
1,435 
1,540 


Gage 
height. 


Discharge. 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
a20 

aso 

3.40 
3.50 
3.60 
3.70 
3.80 


1 

Second-feet. 

1,645    I 

1,750    ' 

1,860 

1,970 

2,080 

2,190 

2,300 

2,410 

2,520 

2,630 

2,745 

2,860 

2,975 

3,090 


Gage 
height. 

Discharge. 

Feel. 

Second-feet. 

a90 

3,205 

4.00 

3,320 

4.10 

3,440 

4.20 

3,560 

4.30 

3,680 

4.40 

3,800 

4.50 

3,920 

4.60 

4,045 

4.70 

4,170 

4.80 

4,295 

4.90 

4,^ 

6.00 

4,555 

5.20 

4,815 

5.40 

5,075 

Feet. 
5.60 
5.80 
6.00 
6.20 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
a20 


I  Discharge. 

Second-feet. 

I  5,345 
5.615 

I  5.885 
6,160 
6,440 
6,720 
7,005 
7,295 


8,185 
8,49?^ 
8.805 
9,125 


The  above  table  is  based  on  dischaige  measurements  made  during  1902-1905  and  is  well  defined. 
Estimated  mjorMy  discharge  of  Chattahoochee  River  near  Norcross,  Ga.^for  1905. 
[Drainage  area,  1,170  square  miles.] 


I       Discharge  in  second-feet. 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. , 
December.. 


Maximum.  Minimum.     Mean, 


15,570 
14,820 
2,520 
1,750 
5,885 
1,860 
13,030 
3,560 
1,382 
2,745 
1,330 
9,445 


The  year. 


15,570 


948 
1,120 
1,540 

i,3:« 

1,540 
1,120 
1,225 


515 
667 


2,238 

3,753 

1,899 

1,540 

2,552 

1,381 

2,786 

1,609 

824 

991 

893 

3,225 


Run-off. 


Seoond-feet   tw.«*».  s- 
per  square  ^^j" 
mile.       ,  ''^'«*- 


1.91    : 

3.21    I 

1.62    I 

1.32    I 

2.18    I 

1.18    ' 

2.38    I 

1.38    I 

.704 

.847  I 

.763 

2.76    I 


2.W 
3.34 
1.87 
1.47 
2.51 
1.32 
2.74 
1.59 
.786 
.976 
.851 
3.18 


515 


1,974 


22.83 


CHATTAHOOCHEE  RIVER  NEAR  VININGS,  GA. 

This  station  was  established  in  1905,  for  the  purpose  of  making  a  series  of  miscelUnecnis 
measurements,  at  a  new  iron  highway  bridge  1  mile  east  of  Yinings,  Ga.,  and  about  10  miles 
northwest  of  Atlanta,  Ga.     It  is  about  10  miles  below  the  developed  power  at  Bull  Sluice. 

The  current  of  the  section  is  fairly  good,  and  regular,  and  while  the  bed  is  probably  some- 
what shifting  there  is  a  stretch  of  swift  water  immediately  below,  running  among  permanent 
rocks  which  will  probably  control  the  water  level  at  the  station.  The  left  bank  is  high  and 
will  not  overflow ;  the  right  bank  is  only  about  20  feet  above  low  water  for  a  width  of  900  fe^t 
and  will  overflow  during  very  high  floods. 

Discharge  measurements  are  made  from  the  bridge  of  two  140>foot  spans,  with  50  feet 
of  wooden  approach  at  the  left  bank  and  100  feet  at  the  right  bank. 
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No  gage  has  been  established.  The  effect  of  the  water  power  above  being  to  cause  a  great 
amount  of  fluctuation  in  the  flow,  the  mean  daily  gage  height  can  be  obtained  only  by  the 
use  of  an  automatic  recording  gage,  and  until  this  is  accomplished  the  measurements  are 
made  mainly  as  investigations  relative  to  the  accuracy  of  the  rating  in  case  the  original 
Chattahoochee  River  station  which  was  located  at  Oakdale,  4  miles  below,  should  be  contin- 
ued at  this  place.  Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the 
top  of  the  upstream  end  of  the  second  floor  beam  from  the  left  bank;  elevation,  31.00  feet 
above  the  datum  of  the  assumed  gage. 

Discharge  measuremenis  ofChaUahoochee  River  near  ViningSt  ^o^-s  i^  i^^- 


Date. 


May  4 

August  18 

August  18 

October  17 

November  27 . , 


Hydrographer. 


W.E.Hall. 

....do 

....do 

M.R.Hall.. 
....do 


Width. 


Feet. 
249 
256 
256 
238 
242 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

/S. 

Feet  per 
second. 

Feet. 

Seconds 
feet. 

1,130 

1.74 

4.51 

1,966 

1,081 

1.85 

4.68 

2,003 

1,057 

1.76 

4.57 

1,861 

761 

1.12 

3.43 

856 

820 

1.22 

•^"1 

1,002 

CHATTAHOOCH£E  RIVER  (LOWER  GAGE)  NEAR  OAKBAL.E,  GA. 

This  station  was  established  in  1905,  for  the  purpose  of  making  a  series  of  miscellaneous 
measurements,  at  a  new  iron  highway  bridge  just  below  the  old  Mason  and  Turners  Feny, 
where  the  Oakdale  "lower  gage''  was  maintained  as  a  regular  station  during  parts  of  the 
years  1898  and  1899.  It  is  1}  miles  below  the  Southern  Railway  bridge  where  the  Oak- 
dale  station  was  located. 

Discharge  measurements  are  made  from  the  bridge  of  two  190-foot  spans,  ^ith  300  feet 
of  wooden  approach  at  the  right  bank  and  730  feet  at  the  left.  At  high  floods  both  banks 
will  overflow  to  the  extent  of  the  bridge  approaches,  but  can  not  get  beyond  at  either 
end.    The  current  is  mostly  swift  and  is  irregular  at  places. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the  down- 
stream end  of  the  second-floor  beam  from  the  right  bank;  elevation,  35.00  feet  above  the 
datum  of  the  assumed  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  Bull^Bulletin;  WS=Watei^ 
Supply  Paper) : 

Deecription:  Ann  18,  iv,  pp  85-87;  Bull  140.  pp  75-76;  WS  15,  p  46;  27,  p  47;  36,  pp  130-140;  48,  p  158; 
65,  p  260;  83,  p  122;  98,  pp  119-120;  127,  pp  05-96. 

Discharge:  Ann  18,  Iv,  p  87;  BuU  140,  p  76;  WS  15,  p  46;  27,  p  57;  36,  p  140;  48,  p  158;  65,  p  260;  83,  p 
122;  98,  p  120;  127,  p  96. 

Diecharge,  monthly:  Ann  18,  iv,  p  89;  19,iv,p236;  20,  iv,  pp  180, 182;  21,iv,pl40;  22,iv,pl91;  WS75, 
p  79;  83,  p  124;  98,  p  121;  127,  p  96. 

Ditcbaiige,  yearly:  Ann  20,  iv,  p  51. 

Gage  heighU:  Bull  140,  p  77;  WS  11,  pp  23-24;  15,p46;  27,p50;  36,  pp  141-142;  48,  p  150;  65,  p  270;  83, 
p  123;  08,  p  120;  127,  p  97. 

Hydrographs:  Ann  18,  iv,  p  89;  19,  iv,  p  236;  20,  iv,  p  182;  21,  iv,  p  141;  22,  iv,  p  101. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  181. 

Rating  tables:  Ann  18,  iv,  p  88;  19,  iv,  p  235;  WS  27,  p  58;  30,  pp  444,  445;  52,  p  513;  65,  p  322;  8d,  p 
124;  98,  p  121;  127,p97. 
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Discharffe  measuretnents  of  Chattahoochee  River  {lower  gage)  near  Oakdale,  Ga.^  in  19(Xi. 


Dato. 


Hydrographer. 


April  28 M.  R.  Hall 

May  25 W.  E.  Ilall 

May  25 A.  T.  Mltchelson  . 


Width. 


Feet. 
296 
254 
254 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 

SCCOTld. 

Feet. 

553 

2.32 

4.11 

1,572 

2.98 

8.16 

1,625 

2.98 

8.30 

Dis- 
chargf. 

I  Second- 
feet. 

1,2S4 

4,».«7 

4,S45 


CIIATTAIIOOCHEK   RIVER  AT  WEST  POINT,  GA. 

This  station  was  established  July  30,  1896,  by  M.  R.  Hall,  and  the  gage  is  now  main- 
tained by  the  United  States  Weather  Bureau.  It  is  located  at  the  Montgomery  street 
wagon  bridge. 

The  channel  is  straight  for  about  2,000  feet  above  and  3,000  feet  below  the  station.  The 
current  has  a  fair  velocity,  except  at  low  stages.  The  right  bank  is  high  and  overflows 
only  at  high  water,  when  most  of  the  town  is  covered.  The  left  bank  is  somewhat  loii-er 
and  overflows  for  about  800  feet  at  a  gage  height  of  20  feet.  The  bed  ot  the  stream  is  of 
sand  and  gravel  and  is  unstable. 

The  bridge  from  which  discharge  measurements  are  made  is  in  three  spans,  with  short 
approaches  from  each  end.  The  floor  of  the  bridge  is  about  24  feet  above  low  wat-er.  The 
initial  point  for  soundings  is  the  end  of  the  hand  rail  on  the  right  bank,  downstream  side 
of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  outside  of  the  iron  railing  of  the  downstream 
footway  at  a  point  122  feet  from  the  initial  p>oint  for  soundings;  length  of  chain,  29J26 
feet.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  downstream  end  of 
the  second  iron  floor  beam  under  the  bridge  floor  from  the  right^bank  end  of  the  bridge; 
elevation,  24.19  feet.  (2)  The  top  of  the  thirty-eighth  milepost  on  the  Franklin  and  West 
Point  survey  of  the  United  States  Engineers.  This  post  is  a  cast-iron  cap  6  inches  square , 
set  in  concrete,  and  approximately  on  a  level  "with  the  ground,  It  is  marked  "U.  S.  38.'' 
A  raised  point  in  the  center  of  the  cap  is  the  bench  mark;  elevation,  15.68  feet.  The  loca- 
tion of  this  post  is  on  the  right  bank  of  the  river,  340  feet  upstream  from  the  wagon  bridpe 
and  50  feet  from  the  edge  of  the  river.  It  is  60  feet  south  of  the  Episcopal  Chureh.  (3)  The 
top  of  the  first  marble  block  and  bottom  of  the  second  marble  block  of  the  Confederate 
monument  in  the  center  of  the  street,  1,300  feet  from  the  initial  point  for  soundings  and 
860  feet  from  the  east  end  of  the  bridge;  elevation,  25.56  feet.  Elevations  refer  to  the 
datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  pp  90-91;  WS  15,  p  47;  27,  p  47;  36,  p  142;  48,  p  159;  65,  p  270;  83,  pp  11S>-1J): 
98,  pp  116-117;  127,  pp  98-99. 

Discharge:  Ann  18,  iv,  p  91;  19,  iv,  p  237;  WS  15,  p  47;  27,  p  57;  36,  p  142;  48,  p  I.tQ;  65,  p  270;  83,  p  120; 
98,  p  117;  127,  p  99. 

Discharge,  monthly:  Ann  18,  iv,  p  92;  19,  Iv,  p  239;  20,  iv,  pp  180, 183;  21,  iv,  p  141;  22,  iv.  p  192;  \VS 
75,  p  80;  83,  p  121;  98,  p  119;  127,  p  101. 

Discharge,  yearly:  Ann  20,  iv,  p  51. 

Gage  heights:  WS  11,  p  24;  15,  p  47;  27,  p  51;  36,  p  143;  48,  p  160;  65,  p  271;  83.  p  120;  98,  pp  117-118 
127,  p  100. 

Hydrographs:  Ann  19,  iv,  p  2:»;  20,  iv,  p  183:  21,  iv,  p  142;  22,  iv,  p  192;  WS  7.%  p  M). 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  181. 

Rating  tables:  Ann  18,  iv,  p  91;  19,  iv,  p  ZiH;  WS  27,  p  58;  39,  p  445;  52,  p  514;  65,  p  322;  83,  p  121;  9S 
p  118;  127,  p  100. 


Date. 
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THscharge  measurements  of  Chattahoochee  River  at  West  Point  j  Ga.,  in  1905, 

Hydrographer.  i  Width. 


Marrh24 1  J.  M.  Qilrs.. 

June6 !  W.  E.  Hall. 

Ottober  28 do 


Feet. 


277 
377 


Area  of 
section. 

Mean, 
velocity. 

Gage, 
height. 

Dis- 
charge. 

5gwar<r 

Feet  per 
second. 

Feet. 

Second- 
feet. 

3,151 

1.28 

3.28 

4,026 

2,662 

.77 

2.30 

2,048 

2,655 

.85 

2.30 

2,252 

Daily  gage  height^  infeety  of  Chattahoochee  River  at  West  Point  j  6a.,  for  1906. 


Day. 


8. 

9. 
10. 
U. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
30. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

2.9 
2.6 
2.3 
2.3 
2.3 
2.2 
2.6 
2.8 
2.6 
3.0 
2.7 
3.4 
12.6 
10.6 
10.2 
5.5 
4.0 
3.6 
3.4 


Feb.     Mar. 


3.3  I 
3.2 

3.1  I 
3.0  I 
2.7  I 
2.7  I 
2.6  , 
2.3  I 

2.3  I 

2.4  ' 

2.5  !, 
2.5  1. 


2.6 

2.5 

2.4 

2.4 

2.7 

3.0  I 

3.2 

4.0  ! 

8.5 

8.3  ' 

7.3} 

7.0  ' 
9.2 
8.9  I 

8.5' 

6.1  I 
4.8 
4.3  I 
3.9  ; 

3.8  I 
4.5  I 

6.9  1 
9.3  I 
6.0  I 
4.9  I 

4.0  I 
3.8  I 


3.6 
3.5 
3.4 
3.3 
3.2 
3.2 
3.1 
3.1 
3.1 
3.6 
3.3 
3.1 
3.6 
3.6 
3.3 
3.2 
3.1 
3.1 
3.0 
3.0 
3.5 
3.6 
3.3 
3.4 
3.1 
3.0 
3.0 
2.8 
2.8 
2.8 
2.7 


.\pr.     May. 


2.7 
2.7 
2.7 
2.5 
2.8 
2.9 
2.9 
2.9 
2.9 
3.3 
3.2 
3.2 
3.1 
2.9 
2.8 
3.0 
3.0 
2.5 
2.6 
2.6 
2.6 
2.7 
2.8 
2.8 
2.4 
2.6 
2.6 
2.0 
2.0 
2.G 


I 


3.3 
2.6 
2.7 
3.0 
2.9 
2.9 
3.1 
2.9 
4.3 
4.0 
3.9 
3.3 
3.0  I 

2.7  ! 
2.5  I 

2.4  I 
2.8 
3.0  I 
3.7 
3.0 
2.9  ' 

2.8  I 
2.9 
4.1 

4.0  I 
5  0  j 

4.1  I 

3.5  I 

3.2  I 
3.1  ' 

2.9  I 


June. 

2.8 
2.5 
2.4 
2.3 
2.3 
2.1 
2.1 
2.1 
2.1 
2.0 
1.9 
1.7 
1.6 
1.6 
1.9 
2.2 
2.5 
2.2 
2.9 
2.4 
2.4 
2.3 
2.5 
2.5 
2.6 
2.9 
2.2 
2.2 
2.4 
3.1 


July. 


2.8 
4.4 
7.8 
4.9 
3.2 
2.9 
3.9 
4.9 
7.8 
4.8 
4.2 
5.8 
8.7 
8.2 
5.4 
3.9 
3.7 
3.2 
2.8 
2.6 
2.7 
2.0 
2.5 
2.3 
2.3 
2.7 
2.5 
2.0 
1.4 
2.6 
2.3 


Aug. 

2.2 
2.0 
1.3 
2.0 
1.9 
1.6 
1.5 
1.5 
2.6 
2.7 
3.0 
4.1 
5.2 
5.5 
4.6 
6.2 
4.7 
4.4 
3.5 
2.8 
2.6 
2.2 
2.8 
3.4 
4.0 
3.7 
3.0 
2.6 
2.0 
2.1 
2.0 


Sept. 

!  Oct. 

Nov. 

Dec. 

1.9 

1.9 

1.88 

2.15 

1.8 

3.6 

1.86 

1.98 

2.2 

2.7 

1.85 

10.6 

2.5 

2.1 

1.85 

13.6 

2.9 

1.8 

1.9 

10.2 

2.2 

1.7 

1.85 

6.2 

2.0 

1.0 

1.76 

4.2 

1.8 

1.7 

1.95 

6.3 

1.7 

1.5 

1.88 

9.8 

1.7 

1.8 

2.0 

8.8 

1.6 

2.35 

2.8 

8.9 

1.6 

2.7 

3.0 

6.4 

1.8 

2.35 

2.5 

4.6 

1.7 

2.9 

2.1 

4.0 

1.7 

2.5 

2.1 

3.9 

1.6 

2.1 

2.1 

3.9 

1.5 

2.0 

2.0 

3.8 

1.6 

1.8 

2.0 

3.7 

1.5 

1.8 

2.0 

3.5 

1.6 

1.9 

2.05 

5.4 

1.4 

1.7 

1.98 

9.4 

1.3 

1.7 

2.0 

8.7 

1.3 

1.65 

1.95 

7.1 

1.3 

1.72 

1.95 

6.0 

1.5 

1.85 

1.95 

4.9 

1.4 

2.8 

1.98 

4.4 

1.3 

2.7 

2.0 

4.0 

1.3 

2.25 

2.1 

3.8 

1.3 

2.1 

2.1 

3.8 

1.5 

2.0 

2.1 

3.6 



1.98 



3.6 

Nf>TE  — From  October  I  to  Dwember  31  two  readings  a  day  were  made,  Ixifore  that,  only  one  reading 
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Station  raiing  iohlefar  Chattahoochee  River  ai  West  Pointy  Ga.,from  January  1,  1904,  to 

December  31, 1905. 


Gage 
height. 

Discharge. 

Gage 
hei^t. 

Dischaige. 

heigS^t. 

Discharge. 

hS^t. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Secondrfeet.\ 

Feet. 

Secondrfeet. 

Feet. 

Seamdrfeel. 

0.90 

800 

2.10 

1,970 

3.20 

3,700 

4.60 

6,700 

1.00 

860 

2.20 

2,100 

3.30 

3,890 

4.80 

7,240 

1.10 

920 

2.30 

2,240 

a40 

4,080 

5.00 

7,740 

1.20 

1,000 

2.40 

2,380 

3.50 

4,280 

5.20 

8,240 

1.30 

1,090 

2.60 

2,530 

3.60 

4,500 

5.40 

8,740 

1.40 

1,180 

2.60 

2,680 

a70 

4,720 

5.60 

9,200 

1.50 

1,280 

2.70 

2,840 

aso 

4,940 

5.80 

9,780 

i.eo 

1,380 

2.80 

3,000 

3.90 

5,160 

6.00 

10,300 

1.70 

1,490 

2.90 

3,170 

4.00 

5,380 

6.20 

10,840 

1.80 

1,000 

3.00 

3,340 

4.20 

5,830 

6.40 

11,380 

1.90 

1,720 

3.10 

3,520 

4.40 

6,290 

6.60 

11,940 

2.00 

r,840 

The  above  table  is  based  on  discharge  measurements  made  during  1903-1906.  It  is  well  defined 
between  gage  heights  1.2  feet  and  11.4  feet.  Above  gage  height  6. 5  feet  the  rating  curve  Is  a  tangent, 
the  difference  being  290  per  tenth. 

Eedmated  monthly  discharge  cf  Chattahoochee  River  at  West  Point,  Oa.,for  1906. 
[Drainage  area,  3,300  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Novemljer 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


29,340 
19,770 
4,600 
3,890 
7,740 
3,520 
18,030 
10,840 
3,170 
4,500 
3,340 
32,240 


32,240 


2,100 
2,380 
2,840 
1,840 
2,380 
1,380 
1,180 
1,090 
1,090 
1,280 
1,566 
1,816 


1,000 


5,363 
8,915 
3,733 
2,930 
3,889 
2,257 
5,724 
3,743 
1,506 
2,032 
1,923 
10,380 


Run-off. 


Second-ftet   rw«%#Ki« 


1.63 
2.70 
1.13 
.888 

1.17 
.684 

1.73 

1.13 
.456 
.616 
.583 

3.15 


1.88 

2.81 

1.30 
.991 

1.35 
.763 

!.9B 

1.30 
.509 
.710 
.650 

3.63 


4,365  I 


1.32 


17-88 


SOQITE  ri\':er  xear  demorbst,  ga. 

This  station  was  established  July  16,  1904,  by  M.  R.  Hall.  It  is  located  at  Caimon 
Bridge,  on  the  road  froni  Cornelia  to  Acorn,  2\  miles  from  Demorest  and  about  4  miles 
above  the  mouth  of  the  river. 

The  channel  is  curved  for  500  feet  above  and  slightly  curved  for  500  feet  below  the  sta- 
tion. The  current  is  swift.  Both  banks  are  high  and  wooded.  The  right  bank  overflows 
during  extreme  high  water.  The  bed  of  the  stream  is  composed  lai^gely  of  rock  and  is  per- 
manent.   There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  single-span  wooden  wagon  bridge.  Hie 
bridge  has  a  28-foot  approach  on  the  left  bank  and  a  90-foot  approach  on  the  right  bank. 
The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  upstream  side  at  the  left  bank. 

The  gage  is  in  two  sections;  the  first  is  a  vertical  staff,  reading  from  0  to  10  feet,  fastened 
to  the  sill  and  upstream  post  of  the  trestle  bent  at  the  left  bank.    An  additional  section, 
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established  September  12,  1905,  is  a  vertical  staff,  reading  from  0.7  foot  to  6  feet,  fastened 
to  the  stump  of  an  iron  wood  tree  on  the  right  bank  about  20  feet  above  the  bridge.  The 
gage  is  read  once  each  day  by  Charles  Cannon.  Bench  marks  were  established  as  follows: 
(1)  The  top  of  the  upstream  end  of  the  right-bank  wooden  pier,  marked  with  white  paint; 
elevation,  21.20  feet.  (2)  A  nail  in  the  stump  of  the  ironwood  tree,  to  which  the  second 
section  of  the  gage  is  attached;  elevation,  6.00  feet.    Elevations  refer  to  the  datum  of  the 

A  description  of  this  station,  gage-height  and  dischai^  data,  and  rating  table,  are  con- 
tained in  Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pages  102-103. 

Discharge  mecuturements  ofSoque  River  near  Demorest,  Ga.,  in  1906, 


Date. 


Hydrographer. 


MAndi2.. 
May  27.. 


W.E.Hall. 
do 


July  19. !  Hoyt  and  Hall. 

F.A.Murray.. 

M.  R.  Hall 

F.  A.  Murray. . 


September  6.. 
September  12. 
October  23 


Width. 


Feet. 
81 


Area  of 
section. 

Square  I 
feet.     ; 

236 


Mean    i 
velocity. 


Gaffe 
leight. 


heij 


Dis- 
charge. 


81 

241 

81 

237 

81 

152 

81 

143 

81 

156 

Feet  per  i 
second. 

1.22 

1.38  I 

1.38  I 

1.29  ' 

1.37 

1.06 


Feet. 
2.12 
2.41 
2.28 
1.81 
1.81 
1.71 


Second- 
feet. 

287 

334 

327 

196 

196 

168 


DaUy  gage  height,  infeet,  qfSoque  River  near  Demareat,  Qa.jfor  1906. 


Day. 


Jan. 


1.. 

2.. 

3.. 

4.. 

B.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15., 
16.. 
17.. 
18.. 
19.. 
20.. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.7 

1.65 

1.65 

1.6 

1.6 

2.25 

2.7 

1.9 

1.85 

1.85 

1.8 

7.4 

3.8 

2.15 

2.1 

2.0 

1.9 

1.9 

1.85 

1.85 

1.8 

1.8 

1.8 

1.75 

1.75 

1.7 

2.0 

1.9 

1.8 

1.7 

1.7 


Feb. 

L75 

1.76 

L8 

L8 

1.85 

1.9 

2.0 

2.0 

3.5 

3.4    I 

3.1 

3.3 

3.4 

3,1 

2.8 

2.6 

2.2 

2.2 

2.1 

7.1 

5.4 

3.1 

2.8 

2.6 

2.5 

2.4 

2.35 

2.25 


Mar.     Apr.     May.    June.  '  July.     Aug.     Sept.     Oct.     Nov.    Dec, 


2.25 

2.2 

2.1 

2.1 

2.05 

2.0 

2.0 

2.0 

2.1 

2.4 

2.15 

2.2 

2.15 

2.1 

2.1 

2.06 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.9 

1.9 


I 


1.9 

1.85 

1.85 

1.8 

2.0 

2.0 

1.9 

1.9 

1.85 

1.8 

1.8 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.8 

1.85 

1.85 

1.8 

1.8 

2.2 

2.0 

1.9 

1.95 

1.9 


1.9 

1.95 

2.1 

2.0 

1.95 

3.5 

3.35 

2.4 

2.2 

2,1 

2.05 

2.05 

2.0 

1.9 

3.7 

3.4 

2.9 

2.1 

2,a5 

2.0 

2.0 

2.1 

4.0 

2,8 

2.4 

2.4 

2.4 

2.2 

2.8 

2.7 

2.1 


2.0 
2.0 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.9 
3.0 
2.6 
2.4 
2.2 
1.95 
1.8 
1.95 
2.1 
2.0 
2.8 
2.6 
2.6 
2.4 
2.2 
2.1 
1.95 
1.85 
1.8 
1.8 
1.85 
11.9 


8.6 

3.1 

2.3 

2.0 

1.9 

3.9 

3.1 

2.1 

2.1 

3.1 

3.0 

3.5 

2.7 

6.9 

4.3 

4.3 

2.7 

2.3 

2.2 

4.1 

2.7 

2.6 

2.4 

2.1 

2.1 

2.0 

1.95 

2.0 

2.1 

2.1 

2.1 


2.0 
1.9 
2.0 
2.0 
1.9 
1.9 
2.7 
2.7 
2.3 
2.8 
4.2 
3.5 
2.6 
2.5 
3.4 
2.1 
2.1 
2.1 
2.1 
2.1 

2.0  , 
2.0 

2.2  I 

2.1  ' 
2.1 

2.3  I 
2.1     j 
1.95 
2.0 
1.75  I 
1.65  I 


1.6 

1.9 

1.9 

1.85 

1.85 

1.8 

1.8 

1. 

1.8 

1. 

1.8 

1.8 

1.8 

1.75 

1.8 

1.8 

1.8 

1.8 

1.75 

1.75 

1.75 

1.8 

1.8 

1.75 

1.75 

1.76 

1.75 

1.8 

1.8 

1.75 

1.7 

1.8 


8 

85J 
75 
7  I 
7  j 
7  1 
75  \ 

3.5 

2.4 

2.2 

2.0 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.8 

1.75 

1.7 

1.7 

1.75 

2.1 

2.0 

1.8 

1.8 

1.75 

1.75 


1.75 

1.75 

1.7 

1.7 

1.7 

1.75 

1.7 

1.7 

1.7 

1.75 

\.% 

1.7 

1.7 

1.7 

1.7 

1.7 

1.65 

1.65 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.9 

1.8 

1.75 

1.7 

1.7 


1.7 

1.7 

6.8 

3.2 

2.2 

2.1 

2.0 

1.95 

6.6 

3.0 

2.5 

2.3 

2.2 

2.1 

2.1 

2.2 

2.1 

2.1 

2.0 

3.1 

3.6 

2.4 

2.4 

2.4 

2.4 

2.4 

2.2 

2.4 

2.2 

2.2 

2.1 
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Station  rating  table  for  Soque  River  near  Demorest,  Oa.ffrom  January  1  to  December  St,  1905. 


Oase 
height. 

Feel, 

Dischaige. 

Gage 
1  height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

'  hei^. 

Discharge. 

Second-feet. 

1 

■     Feet. 

Feet. 

Feet. 

Second-feet. 

1.60 

151 

2.30 

330 

2.90 

531 

3.50 

770 

1.70 

171 

2.40 

361 

3.00 

568 

3.60 

815 

1.80 

193 

2.50 

303 

J.  10 

606 

3.70 

8GD 

1.90 

217 

2.60 

426 

3.20 

645 

1        3.80 

906 

2.00 

243 

2.70 

460    1 

3.30 

685 

1        3.90 

950 

2.10 

271 

2.80 

406 

3.40 

725 

4.00 

1,000    • 

2.20 

300 

1 

■ 

The  above  table  is  based  upon  dischaige  measurements  made  during  1904-1905.  It  is  well  defined 
between  sage  heights,  1.6  feet  and  4.2  feet.  The  table  has  been  extended  beyond  these  limits.  .\boTe 
gage  height  4  feet  the  rating  curve  is  a  tangent,  the  difference  being  50  per  tenth. 

Estimated  monthly  discharge  of  Soque  River  near  Demorest,  Oa.,for  1905. 

[Drainage  area,  112  square  miles.] 


Month. 


January 

February 

Mareh 

April 

May 

June 

July 

August 

September 

October 

November 

December. 

The  year. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 

Minimum. 

U^n. 

Second-feet 
per^uare 

Depth  in 
inches. 

2,700 

151 

314 

2.80 

3.23 

2,560 

182 

527 

4.71 

4.90 

361 

217 

257 

2.29 

2.64 

300 

193 

210 

1.88 

2.10 

1,000 

217 

300 

3.48 

4.01 

4,950 

193 

455 

4.06 

4.53 

3,300 

217 

626 

5.59 

6l44 

1,100 

161 

343 

3.06 

3l53 

217 

151 

190 

1.70 

1.90 

770 

171 

222 

1.98 

2.28 

217 

161 

175 

1.56 

1.74 

2,400 

171 

474 

4.23 

4.88 

4,960 

151 

349 

3wl2 

42.18 

SWEETWATER  CREEK  NEAR  AUSTET..L.,  GA. 

This  station  was  established  May  6,  1904,  by  M.  R.  Hall.  It  is  located  at  the  south 
side  of  Lithia  Springs  Park,  near  Austell,  Ga.  The  station  is  maintained  in  cooperation 
with  the  Georgia  Geological  Survey,  by  which  the  gage  reader  is  paid. 

The  channel  is  straight  for  about  300  feet  above  and  200  feet  below  the  gage.  The 
current  is  sluggish  above  the  gage;  below  it  is  swift  for  about  50  feet  at  several  places, 
with  sluggish  water  between.  Both  banks  are  high  and  wooded,  the  right  being  composed 
of  rock,  and  are  not  liable  to  overflow.    There  is  but  one  channel  at  all  stages. 

Dischaige  measurements  are  made  from  a  boat  at  low  and  ordinary  stages  about  400 
yards  below  the  gage.  High-water  measurements  are  made  from  Strickland's  wagon 
bridge,  IJ  miles  down  stream. 

The  gage  is  in  two  .sections.  The  first  section  is  an  inclined  staff,  reading  to  8  feet, 
fastened  to  solid  rock  on  the  right  bank.  The  second  section  is  a  vertical  staff,  reading 
from  8  to  16  feet,  fastened  to  a  maple  tree  on  the  right  bank  about  100  feet  upstream. 
The  gage  is  read  twice  each  day  by  J.  L.  Causey.  Bench  marks  were  established  as  follows: 
(1)  A  nail  in  a  small  maple  on  the  right  bank  about  200  feet  below  the  gage;  elevation, 
6.00  feet.  (2)  A  cross  cut  on  a  large  rock  about  10  feet  south  of  the  sloping  section  of  the 
gage;  elevation,  10.00  feet.     Elevations  refer  to  the  datum  of  the  gage. 
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Infonnation  in  regard  io  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  ( Ann = Annual  Report;  WS=Wat€r-Supply  Paper): 

Description:  Ann  18,  iv,  p  03;  127,  pp  103, 119. 

DiAchaige:  Ann  19,  iv,  p  240;  WS  36,  p  141;  83,  pp  127, 128;  127,  pp  104, 119. 

Gage  heights:  W8  127,  p  104. 

Discharge  measurements  of  Sweetwater  Creek  near  AusteU^  Oa.,  in  1906. 


Date. 


Tlydrographer. 


January  18 W.  E.  Hall . 

January  18 do 

Man!h7b I do 

May  10a M.  R.  Hall., 

May  lOo do 

August  16  c. . .  J  W.  E.  Hall . 

August  16  e do 

October  7- '  M.  R.  Hall. . 

October  7a I do 


Width. 

Area  of 
section. 

Mean, 
velocity. 

height. 

Feet. 

V 

Feet  per 
second. 

Feet. 

67 

283 

0.80 

3.02 

67 

280 

.78 

3.01 

66 

263 

.76 

2.80 

45 

146 

1.01 

2.13 

45 

142 

.96 

2.10 

35 

126 

3.56 

4.44 

35 

126 

3.48 

4.44 

42 

119 

1.03 

1.91 

42 

118 

1.01 

1.89  , 

1 

Dis- 


Second^ 
feet. 

227 

220 

200 

147 

136 

448 

438 

123 

119 


•  At  boat  landing  l)elow  gage. 

b  1,000  feet  below  gage. 

c  Measurement  made  one-third  mile  east  of  Austell,  Qa. 

Daily  gage  height^  in  feet,  of  Sweetwater  Creek  near  AusteU,  Ga.jfor  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

2.1 

2.05 

2.1 

2.05 

2.0 

3.3 

2.8 

3.0 

2.6 

2.45 

2.55 

2.45 

2.5 

2.55 

3.1 
3.0 
3.0 
2.8 
2.8 
2.8 
2.8 

2.35 

2.35 

2.35 

2.3 

2.55 

2.9 

2.8 

2.75 
2.35 
2.45 
2.55 
2.35 
2.45 
2.1 

1.75 

1.7 

1.6 

1.6 

1.65 

1.55 

1.35 

4.0 

3.6 

2.55 

2.2 

5.6 

4.6 

7.0 

1.8 

1.65 

1.65 

1.65 

1.5 

1.4 

1.7 

1.85 

1.95 

2.1 

3.3 

2.7 

2.55 

1.65 

7.2 

5.4 

2.8 

2.45 

2.35 

2.05 

1.85 

1.85 

1.7 

1.55 

1.75 

1.75 

1.75 

1.75 

2.05 

2 

2.46 

3                 .   . 

9.6 

4 

12.9 

5 

6.7 

6 

4.0 

7 

3.6 

8 

2.75 

4.4 

2.8 

2.75 

2.15 

1.45 

11.6 

1.45 

1.55 

1.7 

1.8 

6.8 

9 

2.55 

7.2 

2.85 

2.8 

2.4 

1.25 

8.6 

1.8 

1.55 

1.6 

1.8 

10.2 

10 

2.3 

10.2 

3.4 

2.65 

2.1 

1.25 

8.8 

3.1 

1.6 

1.65 

2.6 

11.6 

11 

2.8 

8.6 

4.0 

2.6 

1.95 

1.05 

9.2 

3.4 

1.1 

2.4 

3.4 

10.4 

12 

11.2 

6.0 

4.1 

2.6 

1.75 

1.0 

16.7 

4.7 

1.65 

2.35 

3.0 

6.4 

13 

14.4 

6.5 

3.6 

2.5 

1.65 

1.15 

10.7 

8.2 

1.65 

2.2 

2.5 

4.0 

14 

11.4 

6.8 

3.2 

2.4 

1.65 

1.45 

5.1 

4.4 

1.7 

2.0 

2.2 

3.4 

15 

4.7 

6.4 

3.0 

2.55 

1.7 

1.55 

3.4 

3.9 

1.35 

1.95 

2.1 

3.5 

16 

3.4 

6.0 

2.9 

2.8 

2.85 

1.55 

2.9 

4.4 

1.35 

2.0 

2.0 

3.5 

17 

3.6 

5.6 

2.8 

2.55 

4.0 

1.45 

2.65 

3.9 

1.45 

2.1 

1.95 

3.6 

18 

3.0 

5.3 

2.76 

2.5 

2.7 

1.35 

2.3 

3.8 

1.6 

1.4 

1.95 

3.5 

19 

3.0 

5.2 

2.7 

2.4 

2.05 

1.5 

2.25 

3.6 

1.5 

1.8 

1.95 

3.6 

20 

3.2 

6.6 

2.86 

2.4 

1.9 

1.95 

2.3 

2.8 

1.4 

1.7 

2.0 

5.2 

21 

3.0 

7.1 

3.7 

2.3 

1.85 

1.4 

2.1 

2.65 

1.35 

1.76 

1.95 

6.4 

22 

2.8 

6.9 

3  7 

2.2 

2.45 

1.7 

2.1 

2.85 

1.25 

1.65 

2.05 

6.1 

23 

2.45 

5.5 

3.1 

2.2 

2.9 

2.3 

1.&5 

3.9 

1.25 

1.65 

1.9 

5.7 

24 

2.4 

4.4 

2.85 

2.2 

5.1 

2.7 

1.75 

5.8 

1.4 

1.65 

1.9.-) 

5.2 

25 

2.2 

3.7 

2.65 

2.15 

4.5 

2.5 

2.35 

6.5 

1.4 

i.a5 

2.1 

4.9 

26 

2.1 

3.4 

2.5 

2.2 

3.3 

2.1 

2.4 

4.1 

1.35 

2.4 

2.5 

4.4 

27 

2.25 

3.2 

2.5 

2.2 

2.7 

2.85 

1.9 

2.8 

1.3 

2.4 

2.65 

4.0 

28 

2.2 
2.26 

3.2 

2.45 
2.4 

2.1 
2.5 

2.4 
2.3 

3.0 
3.6 

1.75 
1.9 

2.05 
1.9 

1.15 
1.15 

2.2 
2.0 

2.6 
2.25 

3.6 

29 

3.6 

30 

2.4 

2.5 

2.6 

2.3 

2.7 

2. 15 

1.7 

LO.-) 

1.8 

2.02 

3.4 

31 

3.2 

2.4 

2.0 

1.8 

1.7 

1.75 



3.4 
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STREAM    MEASUREMENTS   IN   1905,  PART   IV. 


MULBERRY  CREEK  NEAR  COLITMBTIS,  GA. 

This  station  was  established  June  23,  1904,  by  W.  E.  Hall,  for  the  purpose  of  making 
a  series  of  miscellaneous  measurements.  It  is  located  at  Mitchells  Bridge,  about  16  miles 
north  of  Columbus,  Ga.,  and  12  miles  south  of  Hamilton,  Ga.  Mulberry  Creek  is  a  trib- 
utary of  Chattahoochee  River,  which  it  enters  about  6  miles  west  of  the  station. 

The  channel  is  straight  fdt  about  50  feet  above  and  200  feet  below  the  bridge.  The 
current  is  rather  sluggish  above  and  swift  below  the  station.  Both  banks  are  high  and 
not  liable  to  overflow.  The  right  bank  is  clean;  the, left  bank  is  wooded  and  covered 
with  brush.  The  bed  of  the  stream  is  composed  of  rock  and  sand.  There  is  but  one  channel 
at  all  stages,  broken  by  one  wooden  pier.  The  bottom  is  very  uneven,  causing  the  current 
to  change  directions  during  low  water. 

Discharge  measurenients  are  made  from  the  downstream  side  of  the  two^pan  highway 
bridge,  resting  upon  stone  abutments  and  center  wooden  pile  bent.  The  initial  point  for 
soundings  is  the  left  end  of  the  bridge  on  the  downstream  side. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the 
downstream  end  of  the  wooden  cap  of  center  pile  bent;  elevation,  32.00  feet  above  the 
datum  of  the  assumed  gage. 

A  description  of  this  station  and  discharge  data  are  contained  in  WaterSupply  Paper 
of  the  United  States  Geological  Survey  No.  127,  page  105. 

Discharge  measurements  of  Mulberry  Creek  near  Columbus,  Oa.,  in  1905. 


Date.                            Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocitj'. 

Gaffe     ,      Dl»- 
helgfat.   1  chaige. 

June  17 

W.  E.  Hall 

Feet. 
41 
41 
34 
34 

Square 

68 
68 
38 
38 

Feet  per 

second. 

1.13 

1.21 

.44 

Seantd- 
Feet,     1      feeL 

1.63  1           77 

June  17 

do 

1.63              82 

September  26. . 
September  26.. 

do 

1.00              16.6 

do 

.46 

1.01              17.7 

i 

FLINT  RIVER  NEAR  WOODBURY,  GA. 

Measurements  of  the  flow  of  Flint  River  were  made  during  1897  and  18d8  at  Molina,  Ga., 
but  the  river  bed  was  so  shifting  that  the  station  was  discontinued  June  2,  1898.  Two 
measurements  were  made  in  1899  at  the  Macon  and  Birmingham  Railroad  bridge, 
near  Woodbury,  Ga.,  5  miles  below  the  Molina  station.  March  29,  1900,  a  gage  was  put 
in  near  this  bridge  and  the  station  was  reestablished. 

The  channel  above  and  below  the  station  is  slightly  curved  for  800  feet.  Above  gage 
height  10  feet  the  banks  are  subject  to  overflow  for  a  width  of  300  or  400  feet,  but  all 
water  passes  beneath  the  bridge  and  its  approaches.  The  bridge  and  its  piers  are  oblique 
to  the  direction  of  the  current,  and  the  bed  is  rough  and  irregular  and  mostly  permanent. 

Discharge  measurements  are  made  from  the  Macon  and  Birmingham  Railroad  bridge. 
This  is  a  two-span  iron  bridge,  each  span  being  150  feet  long  and  supported  by  brick  piers. 
There  are  wooden  trestle  approaches,  about  150  feet  long  on  the  right  bank  and  225  feet 
long  on  the  left.  The  initial  point  for  soundings  is  the  end  of  the  iron  bridge,  on  the  right 
bank,  downstream  side. 

The  gage  is  in  5-foot  sections;  the  part  reading  from  zero  to  10  feet  is  attached  to  a 
willow  tree  on  the  left  bank  about  300  feet  above  the  bridge  and  50  feet  below  Riggins  s 
old  ferry;  the  section  reading  from  10  to  15  feet  is  fastened  to  a  sweet-gum  tree  50  feet 
from  the  left  bank  and  150  feet  upstream  from  the  bridge.  This  gage  was  maintained 
by  the  Georgia  geological  survey  until  November  1,  1900,  when  it  was  adopted  by  the 
United  States  Weather  Bureau.  The  observer  is  G.  A.  Wright,  who  is  paid  by  the  Weather 
Bureau.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the  downstream  end 
of  the  second  and  third  crossbeams  from  the  left-bank  end  of  the  bridge ;  elevation,  27.00  feet. 
(2)  A  cut  in  the  hickory  tree  on  the  upstream  side  of  the  old  ferry  landing,  50  feet  from 
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the  left  bank  of  the  river  and  about  75  feet  upstream  from  the  gage;  elevation,  7.00  feet. 
(3)  A  copper  plug  set  in  solid  rock  on  the  west  side  of  the  river  about  100  feet  from  the 
water  and  100  feet  upstream  from  a  point  opposite  the  gage;  elevation,  16.29  feet.  Elevar 
tions  refer  to  the  datum  of  the  gage,  which  is  660  feet  above  sea  level. 

information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Dewription:  YTB  4A,  pp  157-158;  65,  pp  265-266;  83,  p  117;  96,  pp  113-114;  127,  pp  105-106,  119. 

DIflchaige:  Ann  10,  iv,  p  240;  W8  48,  p.  158;  65,  p  266;  83,  p  118;  96,  p  114;  127,  pp  106, 119. 

Diwdiaige,  monthly:  Ann  22,  iv,  p  190;  W8  75,  p  78;  83,  p  119;  96.  p  116;  127,  p  109. 

Oage  heights:  WS  48,  p  158;  65,  p  266;  83,  p  118;  98,  p  115;  127,  p  107. 

Hydiogiaph:  Ann  22.  iv,  p  190. 

Rating  tables:  WS  52,  p  513;  65,  p  321;  83,  p  119;  98,  p  115;  127,  p  108. 


DiseKarge  measuremejUs  ofFlirU  River  near  Woodbury ^  Oa.,  in  1906. 


Date. 


Hydrographer. 


Width. 


liarehlO j  W.  E.Hali 

April  21 M.  R.Hall 

June  3 '  Hall  and  Mitchelson . 

Septemberl9..|  W.E.Hall 


Feet. 


246 
235 


Area  of 
section. 

Mean    < 
velocity. 

885 

1 
Feet  per 
tecond. 
0.95 

644 

.84 

620 

.49 

622 

.28 

Dis- 
t.      charge. 


Feet. 
0.91  I 
.52  ' 
.03  , 


Second- 
feet. 
844 
544 
307 
173 


I 


Daily  gage  height,  in  feet,  of  Flint  River  near  Woodbury,  Oa.,for  1906. 


Day. 


1.. 

2-. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
».. 
21.. 
22.. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31.. 


Jan. 

Feb. 

Har. 

Apr. 

May.    June. 

July. 

Aug. 
0.1 

Sept. 

Oct. 

Nov. 

Dec. 

0., 

0.5 

1.0 

0.6 

0.7  !      0 

1 

1.7 

0.0 

0.3 

0.2 

0.4 

.9 

.5 

.6 

1 

2.6 

.0 

.0 

.6 

.1 

.3 

.4 

.8 

.5 

.7'- 

2 

2.6 

-.1 

.2 

.4 

.1 

2.9 

• 

.7 

.5 

.1.2 

1 

1.5 

-.1 

.6 

.6 

.1 

4.0 

- 

.6 

1.0 

1.4 

2 

1.3 

-.2 

.6 

.7 

.1 

5.0 

.8 

1.2 

1.3 

1 

1.0 

-.2 

.3 

.4 

.0 

4.4 

1.0 

.8 

1.1 

.9 

0 

.6 

-.3 

.3 

•2 

.1 

3.4 

1.9 

.8 

1.0 

.6  1 

0 

.7 

.2 

.1 

.0 

.1 

2.1 

g 

3.0 

.8 

.9 

•^  " 

1 

.6 

.5 

.0 

-.1 

.1 

2.7 

_ 

3.2 

.9 

1.1 

.8'     - 

1 

.5 

2.2 

-.1 

.0 

.2 

2.9 

2.7 

1.0 

1.1 

.7       - 

2 

.9 

2.3 

-.2 

.1 

.9 

3.0 

9 

3,5 

1.1 

1.0 

.5  i     - 

2 

1.2 

2.3 

-.2 

.3 

1.1 

2.7 

1      2.1 

5.4 

1.3 

1.1 

.4       - 

1 

1.2 

2.1 

.0 

.4 

1.0 

2.1 

2.0 

6.3 

1.2 

1.0 

.3 

1 

.7 

2.0 

.0 

.4 

.8 

1.7 

1.9 

4.9 

1.0 

.8 

.3 

3 

.6 

1.8 

-.1 

.3 

.6 

1.5 

1.6 

3.5 

.9 

.8 

.4 

5 

.5 

2.0 

-.2 

.3 

.5 

1.5 

1.3 

2.5 

.9 

.8 

.5 

2 

.4 

3.9 

-.2 

.2 

.4 

1.4 

1.0 

2.1 

.8 

.7 

.5 

1 

.2 

2.6 

-.3 

.1 

.3 

1.3 

.8 

1.7 

.7 

.0 

.3 

1 

.1 

1.5 

-.3 

.1 

■2 

1.2 

.8 

1.5 

.6 

.6 

.2 

0 

.4 

.8 

-.3 

.1 

.2 

2.5 

2.0 

1.0 

.6 

.3 

0 

.1 

.6 

-.3 

.0 

.2 

5.3 

2.0 

1.1 

.5 

.4 

1 

.3 

.4 

-.4 

.0 

.1 

5.4 

1.8 

1.3 

.5 

.4 

3 

.0 

.3 

-.4 

.0 

.1 

4.8 

1        '^ 

1.7 

1.2 

.5 

.8 

4 

-.1 

.4 

-.4 

.0 

.2 

4.5 

.5 

1.5 

1.0 

.5 

.7 

4 

.3 

1.2 

-.5 

-.1 

.2 

2.8 

1.3 

.8 

.4 

.5 

2 

.1 

1.0 

-.5 

.8 

.2 

2.2 

1        .4 

1.1 

.7 

.4 

.4 

2 

.0 

.9 

-.4 

.6 

.2 

1.7 

1.0 

.7 

.4 

.3 

1 

.1 

.7 

-.4 

.5 

.2 

1.6 



.6 

.5 

.3 

2 

.3 

.3 

-.4 

.3 

.2 

1.5 

'        .4 

.6 

.0 

■2 

3 

.1 

.1 

-.2 

.3 

1        -^ 

1.4 

.5 



.2    .... 

.1 

.1 

1    ■' 

1 

1.3 
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Station  rating  table  for  Flint  River  near  Woodbury  f  Ga.ffrom  January  1, 190 J^^  to  December  St, 

1906. 


Gase 
height. 

Discharge. 

hei^. 

Discharge. 

1  hei^. 

heigS. 

Dischaige. 

Feet. 

Second-feel. 

Feet, 

Secondrfeet. 

Feet. 

Secondr-feet. 

Feet. 

Second^eei. 

-  0.50 

120 

1.00 

1,005 

2.50 

2,760 

3.90 

4,090 

-.40 

150 

1       1.10 

1,115 

2.60 

2,890 

4.00 

4,840 

-.30 

180 

1.20 

1,225 

2.70 

3,020 

4.20 

5,160 

-.20 

210 

1.30 

1,340 

2.80 

3,150 

4.40 

5,480 

-.10 

240 

1.40 

1,455 

2.90 

3,280 

4.60 

5,820 

.00 

280 

1.50 

1,570 

3.00 

3,410 

4.80 

6,100 

.10 

320 

1.60 

1,085 

3.10 

3,645 

5.00 

6,520 

.20 

360 

1.70 

1,800 

3.20 

3,680 

5.20 

6,880 

.30 

410 

1.80 

1,920 

3.30 

3,820 

5.40 

7,260 

.40 

470 

1        1.90 

2,040 

3.40 

3,960 

5.60 

7,640 

.50 

540 

2.00 

2,160 

3.50 

4,100 

5.80 

8,040 

.60 

620 

2.10 

2,280 

3.60 

4,240 

6.00 

8,450 

.70 

705 

1        2.20 

2,400     , 

3.70 

4,390 

6.50 

9,550 

.80 

800 

2.30 
2.40 

1 

2,620 

3.80 

4,540 

7.00 

10,750 

.90 

900 

2,640 

The  above  table  is  based  on  21  discharge  measurements  made  during  1901-1905.  It  is  well  defined 
between  gage  heights  —0.3  foot  and  4.5  feet.  The  table  has  been  extended  beyond  these  limits,  be- 
inj  based  on  one  measurement  at  9.2  feet. 

Estimated  monthly  discharge  of  Flint  River  near  Woodbury ,  6a.,  for  1905. 
[Drainage  area,  988  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

Septoml>er 

Octoijer 

November 

Decemlier 

Tlie  year. 


Discharge  in  second-feet. 
Maximum. 


2,280 

9,100 

1,340 

1,225 

1,465 

640 

2,890 

4,690 

620 

800 

1,115 

7,260 


Minimum.     Mean, 


410 
470 
640 
470 
360 
210 
240 
180 
120 
240 
280 
410 


837 

2,454 

885 

761 

627 

334 

789 

1,164 

261 

412 

446 

3,016 


9,100  I 


120 


997 


Run-olT. 


Second-feet    rfc«_,K  . 


.847 

2.48 

.896  I 

.760 

.635 

.338  I 

I 

.799  ' 

1.18 

.254  I 

.417 ; 

.451 
3.05    I 


.976 
2.58 
1.03 
.848 
.732 
,377 
.921 
1.36 
.283 
.481 
.608 
3.52 


1.01 


13.61 


FLINT  RIVER  NEAR  MONTEZUMA,  GA. 

This  station  is  located  at  the  iron  highway  bridge  about  1  mile  west  of  Monteasuma,  Ga. 
Some  discharge  mcasurcmenta  had  already  been  made  at  this  point  when  the  United  States 
Weather  Bureau  established  a  standard  chain  gage  on  the  bridge,  late  in  1904.  During 
1905  the  daily  gage  heights  have  been  furnished  by  the  Weather  Bureau. 

The  channel  is  slightly  cur\'ed  above  and  below  the  station,  which  is  near  the  point  of 
reverse  between  the  curves.  The  current  is  moderate.  The  right  bank  will  overflow  for  a 
great  distance  at  about  12  feet  above  low  water.  It  is  mostly  covered  with  a  dense  growth 
of  brush.  The  left  bank  is  not  apt  to  overflow.  The  bed  is  sandy  and  probably  shifting 
and  the  current  is  slow  at  low  stage,  especially  near  the  left  bank. 
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Dischaiige  measurements  are  made  from  the  bridge  of  two  100-foot  spans,  with  a  short 
trestle  approach  on  the  left  bank  and  a  very  long  one  across  the  marshy  ground  on  the 
ri^t  bank.  The  initial  point  for  soundings  is  the  end  of  the  left-bank  approach,  down- 
stream side. 

The  gage  is  located  on  the  upstream  side  of  the  right  span  of  the  bridge  near  the  middle 
pier.  The  bench  mark  is  the  top  of  the  upstream  tubular  pier  at  the  middle  of  the  bridge; 
elevation,  28.00  feet  above  the  datum  of  the  gage. 

Discharge  measurements  of  Flint  River  near  Montezunuif  Ga. 


Date. 


1001. 
July  18 

1904. 
September  21 . 

1905. 

August  23 

August  31 

October  12.... 


Hydrographer. 


F.  A.  Murray. 
J.  M.  GUes.... 


Width. 


Area  of 
section. 


Mean, 
velocity. 


Oage. 
leigfat. 


heigl 


DIs- 
chaige. 


Ftet. 
173 


188 


Square 
feet. 

1,976 


1,300 


F.  A.  Murray. 

....do 

W.E.  HaU.... 


198  '        1,553 


I 


108 
195 


1,383 
1,326 


Feet  per  \ 
second.  \     Feet. 

1.21  4.38 


.75 

1.03 
.90 
.86 


1.85 


I 


Second- 
feet. 

2,396 


,1 


Daily  gage  height,  in  feet,  of  Flint  River  near  Montezuma,  Oa.,for  1905. 


971 


3.15  I  1,606 

2.41  1,240 

2.25  :  1,148 


Day. 


3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
23. 

as. 

27. 
28. 
20. 
30. 
31.. 


Jan. 

5.1 
4.4 

4.1 
4.7 
3.4 
3.4 
3.5 
3.6 
3.6 
3.6 
3.5 
3.4 
4.0 
4.6 
7.6 
7.2 
6.4 
!  5.7 
5.0 
5.0 
5.0 
4.3 
4.0 
4.0 
3.9 
3.7 
3.6 
3.3 
3.2 
3.2 
3.2 


Feb.     Mar.     Apr. 


3.2 

3.2 ; 

3.2  I 
3.2  • 
3.2  i 
3.5  I 

3.7 ; 

5.4 
7.4 
9.2> 
10.5 
12.0 
14.0 
15.0 
17.3 
17.1 
15.5 
13.9 
12.5 
10.0 
9.0 
8.5 
9.0 
9.3 
9.5 
8.0 
7.2 
6.5 


6.0 
5.8  I 

5.5 

5.1  ! 

5.0  I 

5.0 

4.8 

4.7  I 

4.7  ' 

6.0 

6.4 

6.7 

8.2 

8.6 

6.7 

6.0 

5.5 

5.2 

5.0 

5.8 

6.4 

8.0 

7.2 

6.6 

6.0 

5.7 

5.2 

4.9 

4.7 

4.5 


4.3 
4.0 
4.0 
4.0 
4.0 
4.3 
4.8 
5.2 
5.0 
4.9 
4.7 
4.5 
5.6 
7.6 
8.5 
7.1 
5.7 
5.0 
4.7 
4.a 
4.2 
4.1 
4.1 
4.3 
4.0 
3.7 
3.8 
3.9 
3.8 
3.7 


May.  ,  June. 


3.6 

3.6 

4.5 

6.3 

6.0 

5.7 

5.6 

6.3 

6.2 

6.7 

4.8 

4.3 

3.9 

3.6 

3.2 

3.2 

5.1 

6.6  I 

5.6 

4.8 

3.6 

3.5 

3.3 

4.6 

6.0 

6.2 

6.2 

5.0 

4.2 

3.6 

3.7 


July. 


4.0 

3.3 

3.6 

5.1 

3.0 

6.5 

3.0 

7.6 

3.0 

7.5 

3.2 

6.8 

2.9 

5.0 

2.7 

3.9 

2.4 

3.2 

2.2 

2.6 

2.2 

2.5 

2.0 

3.0 

2.0 

4.0 

2.1 

4.4 

2.3 

4.0 

2.4 

3.7 

2.5 

3.0 

3.1 

2.8 

3.2 

2.5 

2.5 

2.3 

2.3 

2.1 

2.2 

2.0 

2.3 

2.0 

2.5 

2.0 

3.4 

2.0 

2.9 

2.1 

2.4 

2.3 

2.4 

2.2 

2.5 

2.0 

2.9 

1.9 

1.8 

Aug. 


Sept.     Oct.  j  Nov. 


1.8 
1.9 
1.9 
1.8 
1.7 
1.6 
1.6 
1.4 
1.3 
2.3 
6.2 
6.6 
7.0 
7.6 
8.2 
7.7 
7.4 

7.1  ; 

7.7  ' 

7.4 

5.0  , 

3.7  i 

3.1 

3.0  ; 

3.0 

3.7 

4.3 

3.5 

3.2 

2.8 

2.5 


2.3  ' 

3.3 

4.6 

I 
4.2 

4.0 

3.8  ' 

3.4 

3.2 

2.6  . 
2.0, 

1.8  ' 

1.7  I 
1.6 
2.7 

2.9  : 
2.3 
1.9  , 
1.6 
1.5  : 
1.6 

1.4  \ 
1.4 
1.3, 
1.3 
1.2 
1.1  I 
1.0 
1.2, 
1.2 
1.4 


1.8  ! 
4.1 
4.0  I 
3.2  ' 
3.3 

3.0  I 
3.4 

2.9  i 
2.4  I 
2.2  1 

2.0 ; 

2.2  I 
2.4 

2.4  j 
2.2  I 
2.1 
2.1, 
2.2 

2.1  I 
2.0  I 
2.0  ' 

,  1.9  I 
1.9  I 
1.8  I 
1.8 
1.8  , 
2.4' 
3.7 
3.4  t 
3.0  I 

2.2  I 


2.1 

2.1 

2.0 

2.0  ' 

2.0 

2.0  I 

2.0 

2.0  I 
1.9 
2.0 
2.6  I 

4.1  I 
4.7 
4.6 
4.6  I 
4.0 

3.2  I 
2.9 
2.6  I 
2.6  I 
2.6  I 
3.6  I 
3.7 
3.8  I 
3.0 

2.4  I 

2.5  ' 
2.4 
2.4 
2.4 


Dec. 

2.4 
2.3 
2.6 
3.9 
7.0 
8.2 
9.0 
9.7 
9.9 
8.8 
8.7 
8.5 
8.6 
8.2 
7.0 
6.2 
5.6 
6.5 
5.4 
6.6 
8.0 
10.0 
11.7 
13.7 
13.9 
13.0 
11.8 
9.4 
7.9 
6.8 
6.6 
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FL.INT  RIVER  AT  AliBANY,  GA. 

This  station  was  originally  established  by  the  United  States  Weather  Bureau  April  10, 
1893,  and  has  been  maintained  from  that  date  to  the  present.  Discharge  measurements 
by  the  Geological  Survey  were  begun  at  this  station  in  1901,  and  the  gage-height  records 
furnished  by  the  Weather  Bureau  have  been  used,  except  for  a  portion  of  the  year  1903. 
The  present  observer,  D.  W.  Brosnan,  is  paid  by  the  United  States  Weather  Bureau. 

The  channel  above  the  station  is  straight  for  about  1,000  feet  and  is  rough.  Below  the 
station  the  channel  is  straight  for  700  feet.  The  river  overflows  both  banks,  but  only 
under  the  approaches  to  the  bridge.  The  bed  is  constant,  but  is  rough,  and  the  current  is 
irregular. 

Discharge  measurements  are  made  from  the  two-span  railroad  bridge  of  the  Atlantic 
Coast  Line,  which  is  325  feet  long,  with  475  feet  of  trestle  approach  on  the  right  bank  and 
240  feet  on  the  left  bank.  The  initial  point  for  soundings  is  the  center  of  the  tubular  iron 
pier  on  the  upstream  side  of  the  bridge  on  the  left  bank. 

The  gage  was  washed  out  and  replaced  in  1898.  It  was  again  injured  in  1902,  and  was 
replaced  by  a  new  gage  June  17, 1902.  The  new  gage  was  set  0.75  foot  lower  than  the  old 
gage  as  it  existed  prior  to  June  17,  1902.  The  gage  heights  were  corrected  from  January 
1  to  June  17, 1902,  inclusive,  to  correspond  with  the  new  gage.  The  Weather  Bureau  gage 
is  attached  to  the  Dougherty  County  Bridge,  located  about  700  feet  below  the  Atlantic 
Coast  Line  bridge.  It  is  in  three  sections.  Section  No.  1  is  attached  to  the  crib  around 
the  middle  piers  and  extends  to  4  feet  above  zero.  Section  No.  2  is  spiked  to  a  green 
cypress  tree  just  above  the  bridge  on  the  west  bank  of  the  river,  and  reads  from  2  to  17 
feet.  Section  No.  3  is  spiked  to  a  cedar  post  16  feet  high.  This  section  begins  at  17  feet 
and  reads  to  32  feet. 

A  standard  chain  gage  belonging  to  the  United  States  Geological  Survey  was  installed 
April  20, 1904.  It  is  fastened  to  the  hand  railing  of  the  downstream  footway  of  the  Dough- 
erty County  Bridge  near  the  middle  of  the  west  span.  The  gage  was  accurately  set  to  cor- 
respond with  the  bench  marks  previously  established,  and  its  readings  agree  with  the  stand- 
ard portion  of  the  Weather  Bureau  gage.  The  bottom  of  The  box  is  45.34  feet  above  the 
zero  of  the  gage,  and  the  length  of  the  chain  is  47.34  feet. 

Bench  marks  were  established  as  follows:  (1)  A  copper  plug  set  in  the  downstream  comer 
of  the  brick  abutment  on  the  right  bank  under  the  Dougherty  County  Bridge;  elevation, 
33.81  feet.  (2)  The  top  of  the  first  crossbeam  from  the  right  bank,  upstream  end  of  the 
railroad  bridge;  elevation,  43.20  feet.  (3)  A  chisel  mark  on  the  tubular  pier  of  the  wagon 
bridge  on  the  right  bank,  downstream  side;  elevation,  10.00 feet.*  (4)  The  top  of  the  third 
granite  block  of  the  Confederate  monument  at  the  center  of  Jackson  and  Pine  streets.  This 
is  at  the  bottom  of  the  polished  block  which  bears  the  inscription;  elevation,  61.09  feet. 
Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  27,  p  47;  36,  p  138;  48,  pp  156-157;  65,  p  266;  83,  pp  114-115;  98,  pp  105-107;  127,  pp  100-111. 

Discharge:  65,  p  266;  83,  p  115;  98,  p  107;  127,  p  111. 

Discharge,  monthly:  83,  p  117;  98,  p  108;  127,  p  113. 

Gage  heights:  27,  pp  49-50;  36,  p  139;  48,  p  157;  65,  p  267;  83,  pp  115-116;  98,  p  107;  127,  p  112. 

Rating  tables:  83,  p  116;  98,  p  108;  127,  p  113. 
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Date. 


April  26.... 
August  25.. 
August  28.. 
October  14. 


Discharge  mea^surements  of  Flint  River  at  Albany ^  Ga.,  in  1906. 
liydrographer. 


W.E.Hall.... 
F.A.Murray. 

.....do 

W.E.Hall..., 


Width. 


Area  of 
section. 


Feet. 
242 
226 
226 
222 


Square 
feet. 

2,212 

1,470 

1,551 

1,436 


Mean 
velocity. 


Feet  per 
second. 

2.80 

2.09 

2.34 

1.84 


Gage 
hei^t. 


Feet. 

4.38 

1.42 

1.82 

.79 


Di8- 
charge. 


Second- 
feet. 

6,398 

3,073 

3,634 

2,640 


DaUy  gage  luight,  in  feet f  of  Flint  River  at  Albany j  Ga.,for  1906. 


1.. 

2.. 
3.. 
4.. 

5.. 

6.. 

7.. 

8.. 

».. 
10.. 
11.. 
12. 
13-. 
14. 
15. 
16. 
17., 
18. 

la. 

20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 


4.2 


Feb. 


3.1 
2.6 
2.2 
2.0 
2.3 
2.7 
2.7 
2.5 
2.3 
2.1 
2.6 
3.4 
4.6 
6.0 
6.4 
6.1 
5.6  I 

4.8  I 

4.0  ' 
3.6  I 
3.4  I 
3.3 
3.3 

3.1  I 

2.9  ! 
2.8. 
25  I 
2.3 
2.2 


Mar. 


2.2 

2.4 

2.3 

2.3 

2.2 

2.2 

2.6 

3.2 

5.2 

6.7 

8.3 
10.9 
15.5 
18.4 
21.4 
25.2 
25.3 
24.5 
23.8 
22.7 
21.2 
19.1  I 
17.0  ^ 
14.0 
12.0 
11.1 
10.1 

9.0 


8.0 
7.2 
6.7 
6.3 
5.9 
5.7 
5.5 
5.2 
5.1 
5.8 
6.0 
7.8 
9.6 
10.7 
10.3 
10.1 
9.3 
8.1 
7.0 
6.3 
8.0 
9.3 
10.1 
9.7 
9.5 
9.1 
8.2 
7.2 
6.4 
5.8 
5.4 


Apr. 


5.0 
4.7 
4.5 
4.2 
4.1 
4.1 
4.0 
4.2 
5.0 
5.4 
5.6 
6.0 
7.9 
9.4 
10.6 
il.8 
9.1 
7.6 
6.3 
5.4 
4.8 
4.7 
4.9 
4.9 
4.7 
4.4 
4.4 
4.4 
4.6 
4.7 


May. 


4.6 
4.2 
4.9 
5.9 
6.4 
6.7 
6.6 
6.1 
5.5 
5.4 
4.8 
4.0 
3.6 
3.1 
2.7 
2.5 
2.7 
3.7 
4.8 
5.0 
4.3 
3.5 
2.8 
4.3 
4.5 
5.1 
5.8 
5.4 
4.4 
3.7 
3.0 


June. 


2.8 
3.1 
3.2 
2.7 
2.2 
2.0 
2.0 
2.0 
1.7 
1.4 
1.2 
1.1 
1.0 
1.0 
1.4 
1.6 
1.6 
1.9 
2.0 
2.4 
1.8 
2.0 
1.6 
1.9 
2.4 
2.5 
2.2 
1.5 
1.4 
1.8 


July. 


Aug.  I  Sept. 


1.9 

2.4 

3.0 

4.0 

4.4 

4.4 

4.0 

2.9 

2.2 

1.6 

1.5 

1.6 

1.7 

1.5 

1.3 

1.8 

2.0 

1.8  i 

1-4  I 

1.2 

1.0 

.9 

.7 

.7  1 

.8 

.8  I 

.7  ! 

.5 

.8 

.8 

.7 


0.5 

.4 

.4 

.4 

.5 

.4 

.2 

.1 

.2 

.5 

1.2 

3.1 

4.2 

5.9 

5.6 

5.8 

58 

5.2 

4.6 

4.5 

4.6 

3.8 

2.4 

1.7 

1.4 

1.3 

1.6 

1.7 

1.7 

1.6 

1.1 


0.8 

.8 

1.1 

1.6 

2.5 

2.0 

1.6 

1.5 

1.1 

.7 

.5 

.3 

.5 

.3 

.2 

.1 

.4 

.4 

.2 

.1 

.0 

.0 

-.1 

-.1 

-.2 

-.2 

-.3 

-.4 

-.2 

-.3 


Oct. 


0.0 

1.0 

1.8 

2.5 

2.2 

2.0 

1.8 

1.6 

1.6 

1.3 

1.7 

.9 

.8 

.8 

.3 

.8 

.9 

.9 

.5 

.7 

.5 

.4 

.4 

.3 

.0 

.5 

.4 

.6 

1.3 

1.3 

1.4 


Nov. 


Dec. 


1.2 
.8 
.7 
.6 
.6 
.4 
.6 
.5 
.3 
.4 
.8 
1.2 
1.9 
3.1 
2.4 
2.7 
1.7 
1.6 
1.2 
1.2 
1.0 
.8 


.8 
.7 
.8 
1.0 
1.0 
.9 


0.8 
.7 
1.1 
1.3 
2.2 
3.6 
4.5 
5.1 
6.0 
6.6 
7.0 
6.  J 
6.5 
6.0 
6.4 
6.3 
5.7 
5.55 
5.3 
6.3 
6.0 
6.8 
9.2 
10.9 
11.8 
12:6 
13.4 
13.6 
13.3 
11.9 
9.8 


96 


STREAM   MEASUREMENTS   IN    1905,   PART   IV. 


Station  mting  table  for  Flint  River  at  Albany  ^  Oa.jfrom  January  1, 1904,  to  December  31, 1905. 


Gage 
height. 

Discharge.  1 

B      1 

Discharge.  | 

hei^t. 

Discharge. 

Gage 
height. 

Dischaiige. 

Feet. 

Second-feet. 

Secondrfeet.\ 

Feet. 

Second-feet. 

Feet. 

Second^eet. 

-.50 

1,480 

1.70 

3,425    i 

3.90 

5,645 

8.00 

10,300 

-.40 

1,560 

1.80 

3,520 

4.00 

5,750 

8.50 

10,900 

-.30 

1,645 

1.90 

3,615 

4.20 

6,970 

9.00 

11,500 

-.20 

1,730 

2.00 

3,710 

4.40 

6,190 

9.50 

12,100 

-.10 

1,815 

2.10 

3,805 

4.60 

6,410 

10.00 

12,700 

0.00 

1,900 

2.20 

3,900 

4.80 

6,630 

10.50 

13,350 

.10 

1,985 

2.30 

4,000 

6.00 

6,850 

11.00 

14,000 

.20 

2,070 

2.40 

4,100 

5.20 

7,080 

11.50 

14,675 

.30 

2,155 

2.50 

4,200 

5.40 

7,310 

12.00 

15,350 

.40 

2,240 

2.60 

4,300 

5.60 

7,540 

12.50 

16,050 

.50 

2,330 

2.70 

4,400 

5.80 

7,770 

!      13.00 

16,750 

.60 

2,420 

2.80 

4,500 

6.00 

8,000 

1      13.50 

17,525 

.70 

2,510 

2.90 

4,600 

6.20 

8,230 

1      14.00 

18,300 

.80 

2,600 

3.00 

4,700 

6.40 

8,460 

14.50 

19,150 

.90 

2,600 

3.10 

4,805 

6.60 

8,690 

15.00 

20,000 

1.00 

2,780 

3.20 

4,910 

6.80 

8,920 

15.50 

20,850 

1.10 

2,870 

3.30 

5,015 

7.00 

9,150 

'      16.00 

21,700 

1.20 

2,960    . 

3.40 

5,120 

7.20 

9,380 

,      17.00 

23.400 

1.30 

3,050    1 

3.  so' 

5,225 

7.40 

9,610 

1      18.00 

25.200 

1.40 

3,140    i 

3.60 

5,330 

7.60 

9,840 

,      19.00 

27,000 

1.50 

3,235 

3.70 

5,435 

7.80 

10,070 

20.00 

28,900 

1.60 

3,330    1 

3.80 

5,540 

1 

The  above  table  is  based 
between  gage  heights  0  and 


on  22  discharge  measurements  mode  during 
6  feet.    Above  gnge  height  6  feet  the  table  is 


1902-190.').    It  is  well  defined 
approximate. 


Estimated  monthly  discharge  of  Flint  River  at  Albany,  6a.  ^  for  1905. 
[Drainage  area,  5,000  square  miles.] 


Month. 


January I 

February | 

March 

April 

May 

June 

July I 

August ; 

September 

October 

November 

December , 

The  year 


Discharge  in  second 

l-feet. 

Run-ofr. 

[aximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

8,460 

3,710 

5,156 

1.03 

1.19 

38,970 

3,900 

17,540 

3.51 

3.66 

13,610 

6,965 

9,862 

1.97 

2.27 

13,480 

5,750 

7,622 

1.62 

1.70 

8,805 

4,200 

6,348 

1.27 

1.46 

4,910 

2,780 

3,636 

.?27 

.811 

6,190 

2,330 

3,532 

.706 

.M4 

7,885 

1,985 

4,140 

.828  1 

.955 

4,200 

1,560 

2,343 

.460 

.523 

4,200 

1,900 

2,794 

.559 

.644 

4,805 

2,155 

2,854 

.571 

.637 

17,680 

2,510 

9,232 

1.85 

2.13 

38,970 

1,560 

6,255 

1.25 

16.79 
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BIG  POTATO  CREEK  NEAR  THOMASTON,  GA. 

This  stotion  was  established  in  1904  for  the  purpose  of  making  a  series  of  miscellaneous 
measurements.  It  is  located  at  the  highway  bridge  about  5  miles  southwest  of  Thomaston 
Ga.,  200  yards  above  Daniel's  old  gristmill. 

The  channel  is  curved  for  about  200  feet  above  and  straight  for  300  feet  below  the  sta- 
tion. The  current  is  fairly  swift  except  at  very  low  stages.  Both  banks  are  subject  to 
occasional  overflow.  The  bed  of  the  stream  is  composed  of  rock  and  gravel,  free  from  vege- 
tation, and  probably  constant.  There  is  but  one  channel  at  all  stages,  broken  during  the 
higher  water  by  the  piers  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  aide  of  the  single-span  iron 
bridge,  which  has  trestle  approaches  of  about  100  feet  at  each  end.  The  initial  point  for 
soundings  is  the  left  end  of  the  bridge  on  the  downstream  side. 

Gage  heists  are  determined  directly  from  the  bench  marks,  which  are  as  follows:  (1) 
The  top  of  the  downstream  end  of  the  first  floor  beam  from  the  left  bank;  elevation,  23.00 
feet.  (2)  A  chisel  mark  on  the  intermediate  post  at  the  downstream  end  of  the  second  floor 
beam;  elevation,  28.00  feet.    Elevations  refer  to  the  datum  of  the  assumed  gage. 

A  description  of  this  station  and  discharge  data  are  contained  in  Water-Supply  Paper  of 
the  United  SUtes  Geological  Survey  No.  127,  pp.  114,  120. 

IMadiorge  measuremerUs  of  Big  Potato  Creek  near  Thomaston ,  Ga.,  in  1905. 


Date. 


I 


Hydrographer. 


September  21  a.j  W.  E.  Hall 
September  21  6. do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
9econd. 

Oofe 
hei^t. 

Feel. 

Di8- 
chaige. 

Feet. 

^r' 

Second- 
feet. 

30 

21 

1.48 

1.60 

31 

69 

96 

.« 

1.53 

20 

a  700  feet  below  bridse. 

b  Measured  at  DanieT'8  mill  bridge. 

NoTE.^There  is  a  mill  some  distance  above  this  point,  which  affects  the  flow  more  than  was  at  first 
thought,  making  the  discharge  measurement  of  little  or  no  value. 

MUCKAL.EB  CKEEK  N£AR  L.EBSBURG,  GA. 

This  station  was  established  in  1905  for  the  purpose  of  making  a  series  of  miscellaneous 
low-water  measurements  in  connection  with  the  regular  station  on  Kinchafoonee  Creek.  It 
is  located  about  3  miles  east  of  Leesburg,  Ga.,  at  a  wooden  highway  bridge  consisting  of 
two  truss  spans,  with  trestle  approaches  about  50  feet  each. 

The  current  is  slow  at  low  water.  The  right  bank  will  overflow  at  moderately  high  water 
for  a  long  distance. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the 
upstream  end  of  the  wooden  cap  of  the  middle  bent  of  the  bridge;  elevation,  17.00  feet 
above  the  datum  of  the  assumed  gage. 

Discharge  measurements  at  this  station  are  contained  in  Water-Supply  Paper  of  the 
United  States  Geological  Survey  No.  98,  p.  128. 

Digeharge  measwemenls  cfMuekake  Creek  near  Leesburg ,  Oa.^  in  1905. 


Date. 


Hydrographer. 


August  30. 


Width.; 


Area  of 
section. 


F.  A.  Murray. 


October  13 |  W.E.Hall. 


I  Square 

Feet.  feet. 

73  !  244 

G8  I  300 


Mean,    i 
velocity.  I 

Feet  per  I 
second,  i 

0.79  ' 

.96 


Gage.    I      DIs- 
height.  I  charge. 

I  Second- 

'  Feel.     I     feet. 

2.02  I  192 

2.75  I  288 


IBR  168—06- 
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KINCHAFOONEE  CREEK  NEAR  LEESBURG,  GA. 

This  station  was  established  August  30,  1905,  by  F.  A.  Murray.  It  is  located  at  the  iron 
highway  bridge  1  mile  east  of  Leesburg,  Ga. 

The  channel  is  nearly  straight  for  about  400  feet  above  and  below  the  station,  and  the 
current  is  mostly  swift.  The  right  bank  is  lower  than  the  bridge  and  will  probably  over- 
flow at  times  around  the  end  of  the  bridge  approach.  The  left  bank  will  not  overflow. 
The  bed  of  the  stream  is  sandy,  and  the  current  is  good,  except  for  a  small  amount  of  slug- 
gish water  at  the  left  bank. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge. 
The  initial  point  for  soundings  is  the  left  end  of  the  bridge. 

The  present  gage  is  a  temporary  vertical  rod,  which  was  intended  for  low-water  obaenra- 
tions,  attached  to  a  cypress  tree  at  the  right  edge  of  the  water  150  feet  above  the  bridge. 
It  was  read  by  J.  M.  Johnson  until  December  1,  1905.  The  bench  mark  is  the  top  of  the 
downstream  end  of  the  second  floor  beam  from  the  left  end  of  the  bridge;  elevation,  23.00 
feet  above  the  datum  of  the  gage. 

Discharge  data  at  this  station  are  contained  in  Water-Supply  Paper  of  the  United  States 
Geological  Survey,  No.  98,  p.  128. 

Discharge  measurements  of  Kinchafoonee  Creek  near  Leesburg,  Ga.,  in  1905. 


Date. 


Hydrographer. 


.\ugH8t  30 '  ¥.  \.  Murray . 

OctolxT  13 W.  E.  Hall . . . . 


Width. 

Area  of 
section. 

Me4n 
velocity. 

Feet. 

%" 

Feet  per 
second. 

90 

180 

1.20 

90 

238 

1.35 

G«KC 

height. 


Feet. 
0.98 
J.70 


Di9- 
chargr. 

'  Second- 
fret. 

216 

323 


Daily  gage  height,  in  feet,  cf  Kinchafoonee  Creek  near  Leesburg,  Ga.,  for  1905. 


Day. 

1 
\ug.  1  Sept. 

1           ' 

Oct. 

Nov.    Dec. 

Day. 

Aug. 

1 
Sept. 

Oct. 

Nov.    D<H?- 

1 

..J 1     .0 

1.8 
3.0 

1.45       1.7 
1.35' 

17 

18 



1.1 
1.0 

1.4 
1.35 

..' 

2 

1.0 



l.fi      

3 

1.1 

2.9 

1.3    1...... 

19 

i    '-' 

1.3 

1-55    

4 

1.3 

2.G 

1.25  ! 

20 

1       .9 

1.25 

1.5 

5 

1.5 

2.4 

1.2   1 ! 

21 

.8 

1.2 

!•<    ' 

6 

1.3 

2.0 
1.9 
1.8 

1.2     1 

1.2      

1.2      

22 

23 

24 

.8 
.7 
.7 

1.2 
1.2 
1.2 

1  4 

1.2 

8 

1     1.1 

\\      

9 

1.0 

1.7 

1.2      

25 

.7 

1.2 

1.4    ' 

10 

1     1.0 

1.6 

1.3      

26 

.6 

1.2 

11 

9 

1.6 
1.7 
1.8 
1.9 
1.7 
l.fi 

1.9     1 

2.8    1 1 

2.5      

2.3      

2.0      

1 

27 

28 

.6 

.6 

.8 

1.0 

1.3 
1.5 
1.55 
1.5 
1.5 

12 

8 

'       .7 

8 

1       .9 

!    1.0 

13 

29 

1.8 

14 

30 

1.0 
1.0 

15 

31 

16 



IC'IIAWAVNOCHAWAY  CREEK  AT  MILFORW,  GA. 

This  station  Was  established  August  29,  1905,  by  F.  A.  Murray.  It  is  locat'ed  at  the 
wagon  bridge  at  Milford,  Ga.,  9  miles  east  of  Leary,  Ga.,  the  railway  point  from  which  it 
is  ri'ached. 

The  channel  is  straight  for  800  feet  above  and  b?Iow  the  bridge.  The  current  is  mocker- 
atoly  swift  and  is  smooth  except  where  it  is  broken  by  the  bridge  bents. 
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Discharge  meaHurements  aro  made  from  tho  downstream  side  of  the  bridge,  an  old 
wooden  structure  supported  bj'  b?nts,  six  of  which  ar?  in  'the  water  at  ordinary  stages. 
The  initial  point  for  soundings  is  the  end  of  the  hand  rail  at  the  left  bank,  downstream  side. 

The  present  gage  is  a  temporary  staff  for  low-water  observations  attached  to  the  down- 
stream post  of  the  first  bent  from  the  left  bank.  It  is  read  once  each  day  by  W.  J.  Kidd. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  upstream  cap  of  the  first 
bent  from  the  left  bank;  elevation,  15.00  feet.  (2)  A  nail  in  a  cypress  tree  at  the  left  edge 
of  the  water,  30  feet  below  the  bridge;  elevation,  10.00  feet.  Elevations  refer  to  the  datum 
of  the  gage. 

Discharge  measurements  of  Ichawaynochaway  Creek  at  MUfordj  Ga.,  in  1906. 


Date. 


Augustus.. 
October  16. 


Hydrographer. 


F.  A.Murray. 
W.  E.  Hall.... 


Width. 


Feet. 
Ill 
116 


Area  of  '     Mean 
I  section.  ,  velocity. 

Square      Feet  per 
second. 


feet. 
458 
452 


1 


0.79 

.8.5 


Gage 
height. 


Dis- 
charge. 


Second- 
Feel.     I     feet. 

2.89  '  364 

3.05  !  386 


DaUy  gage  height,  in  feet  f  of  Ichawagnochaway  Creek  at  MUfordf  Oa.,  for  1905. 


Day. 

Aug. 

Sept. 
2.8 

Oct. 

Nov. 

Dec. 

I           .ay 

JAug. 

'sept. 

Oct. 

3.a5 

3.2 

3.2 

3.1 

3.1 

3.0 

3.1 

3.2 

3.35 

3.5 

3.45 

3.3 

3.2 

3.15 

3.05 

Nov. 

3.55 

3.5 

3.4 

3.3 

3. 25 

3.2 

3.15 

3.1 

3.01 

3.0 

3.0 

3.0 

3.0 

3.0 

Dec. 

1 

.1.2 

3.05 

3.0 

3.0 

3.0 

3.1 

3.1 

3.15 

3.25 

3.35 

3.4 

3.45 

3.5 

3.55 

3.6 

3,6 

3.6 

2.95 
2.9 

',7 

1 

2.8 

'  2.75 

,2.7 

2.65 

2.6 

2.6 

'  2.55 

:  2.55 

2.5 

2.5 

!2.5 

'  2.45 

2.62 

1  2.92 

1 

4.05 

2 

2. 8       3. 4 

IR 

1 

10 

3 

2,8 
2.75 

3.5 
3.6 

2.9        19 

2.85,1  20 

3.0  21 

3.1  1'  22 

3.25  |,  23 

3.4  24 

3.5  25 

10 

4 

115 

5 

2.7    1  3.6 
2.7       3.7 
2.65  1  3.7 
2.6    1  3.5 

47 

6 

5.0 

7 

5.5 

8 

6.0 

9 

2.6 
2.55 

3.1 

5.9 

,0     ' 

3.0 
3.65 

26.  .'..   ... 

5.4 

1,:: 1.::: 

2.55     3.2 

27 

2.9 

1  2.85 

2.8 

1 

19 

12 1 

2.7 
2.9 
3.0 
3.0 
2.9 

3.3 
3.4 
3.4 
3.2 
3.0 

3.7    I   28 

19 

13 

3.9 
10 
4.05 
4.05 

30 

|31 

17 

„ 1 

15 

15 

44 

16 

MISCEL.L.AJrEOUS    MEASUREMENTS    TS    APALACIITCOJLA     RIVER 
DRAINAGE  BASIN. 

The  following  is  a  list  of  miscellaneous  dischai^  measurements  made  in  Apalachioola 
River  drainage  basin  during  1905: 

Blye  Spring  near  Albany,  6a. — This  spring  is  located  about  4  miles  below  Albany,  Ga., 
on  the  county  road  leading  to  Hardaway.  A  measurement  was  made  of  the  two  channels 
through  which  the  water  flows  from  the  spring  April  26,  1905. 

Width,  33  feet;  area,  30  squarp  fe<?t;  mean  velocity,  2.30  feet  per  soeond:  discharge,  69  second-feet. 

Buck  Creek  near  Montezuma,  Ga. — This  stream  enters  Flint  River  from  the  right  about  1 
mile  west  of  Montezuma,  Ga.  A  measurement  was  made  August  23,  1905,  at  an  old  tram- 
road  trestle  about  1  mile  above  the  mouth  of  the  creek.  The  bench  mark  is  the  top  of  the 
upstream  end  of  the  cap  of  the  first  bent  from  the  left  edge  of  the  stream;  elevation,  12.00 
feet  above  the  datum  of  the  assumed  gage. 

Width,  49  feet;  area,  118  square  feet;  mean  velocity,  1.42  feet  per  second;  gage  height,  2.20  f(M?t;  dls- 
chaige,  167  aeoond-feet. 


100  STREAM    MEASUREMENTS    IN    1905,   PART    IV. 

CtMttahoochee  River  near  Columbus ,  Ga. — A  measurement  was  made  September  25,  1905, 
from  a  boat  bald  by  cabb  stretched  across  the  chamiels  of  the  river  about  8  miles  upstrram 
from  Columbus  and  about  IJ  miles  above  the  mouth  of  Standingboy  Cre4*k.  The  bench 
mark  \a  the  top  of  a  large  wire  nail  which  is  driven  into  the  bas?>  of  an  ash  tree  which  stands 
about  25  feet  bslow  Narraraore's  spring  branch;  elevation,  5.00  f?rt  above  the  datum  of 
the  assumed  gage. 

Width,  282  feet;  area,  1,150  square  feet;  mean  velocity,  0.08  foot  per  second;  gago  height,  1.75  fcvi; 
discharge,  1,125  second-feet. 

Chickasaujhachee  Creek  near  Newton,  Ga. — ^A  measurement  was  made  August  26,  1905, 
at  McRainey  Bridge,  about  10  miles  west  of  Newton,  Ga.  The  initial  point  for  soundings 
is  the  end  of  the  bridge  at  the  left  bank,  downstream  side.  The  bench  mark  is  the  top  of 
the  downstream  end  of  the  middle  bent  of  the  bridge;  elevation,  12.50  feet  above  the  datOm 
of  the  assumed  gage. 

Width,  35  feet;  area,  38  square  feet;  mean  velocity,  0.02  foot  per  second;  gage  height,  0.80  foot;  dis- 
chai^.,  35  second-feet. 

CocHawahee  Creek  near  NewUmt  Ga. — A  measurement  was  made  August  28,  1905,  from 
the  downstream  side  of  a  wooden  wagon  bridge  about  1  mile  north  of  Newton,  Ga.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  Hoor  plank  at  a  point  1  foot  to  the 
left  of  the  center  post;  elevation,  11.50  feet  above  the  datum  of  the  assumed  gage. 

Width,  23  feet;  area,  24  square  feet;  mean  velocity,  1.62  feet  per  second;  gage  height,  0.70  foot;  dis- 
charge, 25.5  second-feet. 

Elkins  Creek  near  Thunder,  Ga. — Measurements  were  made  during  1905  at  a  wooden 
wagon  bridge  1  mile  north  of  Thunder,  Ga.,  about  200  feet  below  a  small  gristmill.  .Vs 
the  flow  at  low  water  depends  on  the  operation  of  the  mill,  the  measured  discharges  do  not 
give  the  natural  flow  of  the  stream.  The  bench  mark  is  a  notch  and  copper  nails  on 
the  upstream  main  brace  of  the  truss  of  the  bridge,  8}  feet  from  the  left  end  of  the  truss; 
elevation,  24.00  feet  above  the  datum  of  the  assumed  gage. 

April  21:  Width,  42  feet;  area,  38  square  feet;  mean  velocity,  1.79  feet  per  second;  gage  height,  2.07 
feet;  discharge,  68  second-feet. 

September  27:  Width,  28  feet;  area,  10  square  feet;  mean  \'elocity,  0.73  foot  per  second;  gage  height. 
1.45  feet;  discharge,  7.3  second-feet. 

Flint  River  near  Thomaston,  Ga. — A  measurement  was  made  September  20,  1905,  at 
Parkers  Bridge,  about  7  miles  west  of  Thomaston,  Ga.  The  bench  mark  is  the  top  of 
the  upstream  end  of  the  first  floor  beam  from  the  middb  pier  in  the  first  iron  span  from 
the  right  bank;  elevation,  35.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  136  feet;  area,  158  square  feet;  moan  velocity,  1.39  feet  per  second;  gage  height,  5.00  frat: 
discharge,  219  second-feet. 

Flint  River  near  Woodbury,  Ga. — A  measurement  was  made  April  21,  1905,  from  the 
downstream  side  of  Powells  Bridge,  about  5  miles  above  the  regular  gaging  station  near 
Woodbury,  Ga.  The  bench  mark  is  the  top  of  the  right  upstream  post  of  the  first  pier 
from  the  right  bank;  elevation,  15  feet  above  the  datum  of  the  assumed  gage. 

Width,  143  feet;  area,  479  square  feet;  mean  velocity,  1.05  feet  per  second;  gage  height,  5.47  font;  dis- 
charge, .502  second-feet. 

Hazel  Creek  near  Demorest,  Ga. — Measurements  were  made  from  the  upstream  side  of  a 
wooden  highway  bridge  1  mile  north  of  Demorest,  on  the  Porter  Mills  road.  The  bench 
mark  is  the  top  of  the  upstream  end  of  the  second  crossbeam  from  the  right^bank  end  of 
the  bridgL»;  elevation,  15.00  feet  above  the  datum  of  the  assumed  gage. 

Scpteinlxjr  5:  Width,  27  feet;  area,  24  square  feet;  mean  velocity,  1.37  feet  per  second;  gage  height, 
0.82  foot;  discharge,  33  8econd-fcM>t. 

October  23:  Width,  27  feet;  area,  20  square  feet;  mean  velocity,  1.15  feet  per  second;  gage  height, 
0.71  foot;  discharge,  23  second-feet. 
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Iduivxiynoekaway  Creek  at  Bametts  Bridge,  near  NewUm,  6a. — A  moasuremrnt  wa«  made 
August  26,  1905,  from  the  downstream  side  of  Barnetts  Bridge,  10  miles  southwest  of 
Newton,  Ga.  The  initial  point  for  soundings  is  the  left  end  of  the  bridge  approach,  down- 
stream side.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  second  iron  cross- 
beam from  the  left-bank  pier;  elevation,  29.50  feet  above  the  datum  of  the  assumed  gage. 

Width,  84  feet;  area,  196  square  feet;  mean  velocity,  2.62  feet  per  second;  gage  height,  1.30  feet;  dis- 
charge, 513  aecond'feet. 

Idiowaynochaway  Creek  at  Rentz  Bridge,  near  Newton,  Ga.—K  measurement  was  made 
August  26,  1905,  from  the  downstream  side  of  Rentz  Bridge,  about  12  miles  west  of  New- 
ton, Ga.  The  initial  point  for  soundings  is  the  end  of  the  downstream  hand  rail  at  the  left 
bank.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  cap  of  the  bent  which 
stands  in  the  middle  of  the  creek:  elevation,  14.50  feet  above  the  datum  of  the  assumed 
gage. 

Width,  76  feet;  area,  355  square  feet;  mean  velocity,  1.31  feet  per  second;  gage  height,  2.20  feet;  dis- 
charge, 465  aecond-feet. 

Idiawaypnochaway  Creek  near  WUHamslmrg,  Ga. — A  measurement  was  made  April  27, 
1905,  at  the  Central  of  Geoigia  Railway  bridge,  1^  miles  from  Williamsburg,  Ga.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  third  bent  from  the  left  bank ;  eleva- 
tion, 20.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  02  feet;  area,  727  square  feet;  mean  velocity,  1.06  feet  per  second;  gage  height,  7.66  feet;  dis- 
charge, 767  second-feet. 

Red  Oak  Creek  near  Woodbury,  Qa. — ^This  stream  enters  Flmt  River  from  the  right,  5 
miles  above  the  regular  gaging  station  on  Flint  River  near  Woodbury,  Ga.  A  measure- 
ment was  made  September  27,  1905,  at  a  wooden  wagon  bridge  about  1  mile  above  the 
mouth  of  the  creek.  The  bench  mark  is  the  top  of  the  first  post  from  the  right-bank  edge, 
downstream  side,  15  feet  from  a  large  white-oak  tree;  elevation,  20.00  feet  above  the  datum 
of  the  assumed  gage. 

Width,  32  feet;  area,  12  square  feet;  mean  velocity,  0.83  foot  per  second;  gage  height,  2.25  feet;  dis- 
charge, 10  second-feet. 

Warm  Sjurings  at  Warm  Springs,  Oa. — ^These  springs  are  located  one-half  mile  from 
Warm  Springs,  Ga.,  a  station  on  the  Southern  Railway.  Two  discharge  measurements 
were  made  March  10,  1905,  about  300  feet  below  the  springs  and  about  75  feet  above  the 
mouth  of  the  branch,  which  is  formed  by  the  united  flow  of  the  several  springs.  April  20, 
1905,  two  measurements  were  made  about  6  feet  below  the  end  of  the  stone  walls  at  the 
outlet  from  the  hath  house. 

March  10:  Width.  5  feet;  area,  2.8  square  feet:  mean  velocity,  1.14  feet  per  second;  discharge,  3.2 
second-feet. 

April  20:  Width,  4  feet;  area,  1.52  square  feet;  mean  velocity,  0.97  foot  per  second;  discharge,  1.47 
second-ftot. 

April  20:  Width,  2.6  feet;  area,  2.12  square  feet;  mean  velocity,  0.60  foot  per  second;  discharge,  1.48 
second-feet. 

WhUewater  Creek  near  Montezuma,  Ga. — This  stream  enters  Flint  River  from  the  right. 
A  measurement  was  made  August  31, 1905,  from  the  downstream  side  of  a  wooden  highway 
bridge;  locally  known  as  the  Lower  Whitewater  Bridge,  about  4  miles  northwest  of  Mon- 
tezuma, Ga.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  cap  of  the  third 
bent  from  the  right  bank;  elevation,  12.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  71  feet;  area,  275  square  feet;  mean  velocity,  0.94  foot  per  second;  gage  height,  2.14  feet;  dis- 
charge, 260  second-feet. 
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CHOCTAWHATCHEE  RIVBK  DRAINAGE  BASIN. 
i>es(:ription  of  B.VSIN. 

Choctawhatchee  River  drains  the  southeastern  part  of  Alabama  and  that  portion  of 
Florida  lying  immediately  south.  The  ir.a!n  river  rises  in  Barbour  County,  Ala.,  a  abort 
distance  west  of  Eufaula,  Ala.,  and  flows  in  a  southwesterly  and  southerly  direction  through 
Choctawhatchee  Bay  to  the  Gulf  of  Mexico.  Pea  River  is  the  principal  tributary  and 
enters  from  the  west  at  Geneva,  Ala.  This  branch  is  the  longer  of  the  two,  measured  above 
their  junction,  having  its  head  in  Bullock  County,  near  Union  Springs,  Ala.  Double 
Bridges  Creek  is  an  important  but  small  tributary  lying  between  the  main  branches  and 
entering  Choctawhatchee  River  just  above  the  mouth  of  Pea  River.  These  are  all  mod- 
erately swift  streams,  even  at  low  water,  and  at  places  the  fall  is  sufiicient  to  make  consid- 
erable shoals  or  rapids  and  offer  practicable  sites  for  water-power  developments. 

The  following  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905. 

CHOCrrAWIIATCHEE  RIVER  NEAR  GENEVA,  ALA. 

This  station  was  established  August  26,  1€04,  by  M.  R.  Hall.  It  is  located  at  a  wa^n 
bridge  alraut  1  mile  from  Geneva  and  one-fourth  mile  from  Eunola,  Ala.  The  station  is 
about  three-fourths  mile  above  the  mouth  of  Double  Bridges  Creek,  and  is  also  near  the 
junction  with  Pea  River.  Backwater  from  both  of  these  streams  will  affect  the  gage 
heights  during  times  of  unequal  rise,  and  the  station  was  maintained  only  temporarily 
for  low-wat-er  measurements.  Daily  gage  readings  were  discontinued  December  31,  1901, 
since  which  ti-me  the  station  has  been  maintained  for  miscellaneous  low-water  measure- 
ments. 

The  channel  is  straight  for  200  feet  above  and  for  one-half  mile  below  the  bridge.  The 
current  has  a  fair  velocity.  The  right  bank  is  a  sand  Hluff  about  27  feet  high.  There  are 
a  few^  trees  on  the  face  of  the  bluff  and  the  top  is  wooded.  The  left  bank  is  an  overhanging 
rock  cliff  to  a  height  of  about  10  feet,  above  which  it  is  sandy,  and  slopes  gradually  to  a 
total  height  of  about  27  feet.  The  bed  of  the  stream  is  composed  of  firm  sand  for  the  greater 
part,  there  being  some  rock  at  the  left  bank,  and  is  clean  and  permanent.  There  is  but 
one  channel  at  all  but  very  high  stages,  when  both  banks  overflow  and  a  .second  channel 
is  formed  by  lower  ground  some  distance  from  the  river  on  the  right  bank. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-span  draw- 
bridge, having  about  50  feet  of  trestle  approach  on  either  end.  The  initial  point  for  sound- 
ings is  the  left  end  of  the  iron  bridge  on  the  downstream  side. 

The  gage  is  a  vertical  scale,  reading  from  1  to  9  feet,  and  continued  on  the  timber  to 
which  it  is  attached.  This  timber  is  fastened  to  the  upstream  side  of  a  heavy  pile  which 
was  a  part  of  the  right  bent  of  an  old  bridge  that  occupied  the  site  of  the  present  one.  This 
pile  is  the  second  from  the  downstream  end  of  a  line  of  five  set  up  and  down  stream.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  the  downstream  end  of  the  fourth  floor 
beam  from  the  right  end  of  the  bridge,  this  being  the  first  beam  from  the  left  end  of  the 
span;  elevation,  32.00  feet.  (2)  A  large  wire  nail  in  the  river  side  of  a  cypress  tree  on 
the  right  bank  about  140  feet  below  the  bridge;  elevation,  12.07  feet.  Elevations  refer  *o 
the  datum  of  the  gage. 

A  destTlption  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pp.  121-122. 

Discharge  measurements  of  Choctawhatchee  River  near  Geneva,  Ala.,  in  1905. 


Date. 


Hydrographer.  !  Width  J  ^^  »'  I  ,«-?,,  |  ,«X   I  cS!^. 


Square  Feet  per  '  Second- 

J    Feet.         feet.  second,   j  Feet.          feet. 

March29 J.M.Giles 1!8          1.215           1.83  6.05,  2.223 

JuneW W.E.Hall 117          1.134           1.26  6.60  1,416 


CHOOTAWHATCHEE    RIVER    DRAINAGE    BASIN.  103 

I>OrBT^E  BRIDGES  CREEK  AT  GENEVA,  AI^A. 

This  station  was  established  August  26,  1C04,  by  M.  R.  Hall.  It  is  located  at  the  wagon 
bridge  on  the  outskirts  of  Geneva,  Ala.,  about  three-fourths  of  a  mile  above  the  mouth  of 
the  creek.  During  high  water  the  gage  heights  are  affected  by  backwater  from  Ohoctaw- 
hatchee  River,  and  the  station  was  maintained  only  temporarily  for  low-water  measure- 
ments. Daily  gage  readings  were  discontinued  December  31,  1C04,  since  which  time  the 
station  has  been  maintained  for  miscellaneous  low-water  measurements. 

The  channel  is  curved  for  about  200  feet  above  and  straight  for  about  600  feet  below  the 
station.  The  current  has  a  good  velocity.  Both  banks  are  about  15  or  17  feet  high, 
wooded  except  at  the  bridge,  and  are  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  sand  and  is  clean  except  near  the  r'ght  bank,  where  a  half-bur'ed  tree  forms  an 
obstruction.    There  is  but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  iron  bridge. 
The  initial  point  for  soundings  is  the  upstream  side  of  the  left  end  of  the  bridge. 

The  gage  is  a  vertical  staff  fastened  to  the  upstream  side  of  a  cypress  tree  on  the  left 
bank,  about  100  feet  below  the  bridge.  Bench  marks  were  cstabl'shed  as  follows:  (1)  The 
bottom  of  the  upstream  end  of  the  first  floor  beam  from  the  left  end  of  the  bridge;  eleva- 
tion, 19.80  feet.  (2)  A  chisel  cut  and  whitf>-paint  mark  on  the  intermediate  post  6  feet 
above  bench  mark  No.  1 ;  elevation,  ^5.80  feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pp.  122-123. 

Discharge  mecufurements  of  Double  Bridges  Creek  ai  Geneva,  Ala.,  in  1905. 


Date.         I  Hydrographer.  Width.' 


March  29. 
June  14... 


J.M.Giles.. 
W.  E.  Hall. 


Feet.   I 
55 
60, 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

^^" 

Feet  per 
second. 

Feet. 

Seiond- 
feet. 

156 

1.45 

3.15 

227 

268 

..93, 

4.25 

518 

PEA  RIVER  AT  PKRA,  ALA. 

This  station  was  established  August  27,  1904,  by  M.  K.  Hall.  It  is  located  at  the  Elton 
wagon  bridge,  about  one-half  mile  west  of  Pera,  Ala.,  a  station  on  the  Georgiana  and 
Graceville  branch  of  the  Louisville  and  Nashville  Railroad. 

The  channel  curves  to  the  left  about  150  feet  above  the  station,  which  tends  to  throw 
the  greatest  current  velocity  along  the  right  bank,  and  is  straight  below  the  station  for 
about  1,000  feet  The  current  has  a  fair  velocity.  The  right  bank  is  composed  of  rock, 
vertical  for  about  20  feet  from  low-water  level,  and  is  free  from  vegetation.  The  left 
bank  is  composed  of  sand  and  mud,  rising  gradually.  It  is  wooded  above  and  below,  but 
cleared  at  the  bridge.  Both  banks  are  subject  to  overflow  during  extreme  high  water. 
The  bed  of  the  stream  is  composed  of  smooth  rock  toward  the  right  bank  and  sand  toward 
theleft.     There  is  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge. 
The  initial  point  for  soundings  is  the  outside  of  the  downstream  tubular  iron  pier  at  the 
right  bank. 

A  standard  chain  gage  is  fastened  to  the  top  plank  of  the  upstream  railing  of  the  bridge, 
with  the  pulley  end  of  the  box  abutted  against  the  intermediate  post  over  the  second 
floor  beam  from  the  right  bank;  length  of  chain,  48.20  feet.  The  gage  is  read  once  each 
day  by  W.  0.  Elarly,  who  is  paid  by  the  Alabama  Geological  Survey.  Bench  marks  were 
established  as  follows:  (1)  The  top  of  the  downstream  end  of  the  first  floor  from  the  right 
pier;  elevation,  42.00  feet.  (2)  A  chisel  mark  on  the  intermediate  post  at  the  downstream 
end  of  the  first  floor  beam  from  the  right  bank,  5  feet  above  bench  mark  No.  1:  elevation, 
47.00  feet.     (3)  The  top  of  the  upstream  end  of  the  second  floor  beam  from  the  right  bank; 
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elevation,  42.03  feet.  (4)  A  chisel  mark  on  the  post  4.97  foot  above  bench  mark  No.  3; 
elevation,  47.00  feet.  (5)  A  chisel  mark  on  the  iron  cap  of  the  downstream  tubular  pier  at 
the  right  end  of  the  bridge;  elevation,  41.04  feet.  (6)  A  wire  nail  in  a  cut  on  the  root  of 
a  large  water-oak  tree  on  the  left  bank,  about  50  feet  from  the  river  and  40  feet  above 
the  end  of  the  bridge  approach;  elevation,  34.73  feet.  Elevations  refer  to  the  datum  of 
the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pp.  123-124. 

Discharge  measwremerda  of  Pea  River  at  Pera,  Ala.f  in  1905. 


Date. 


Hydrographer. 


March  28 J.M.  OlleS.. 

March  28 do 

March  30 ' do 

March  30 ' do 

June  15 i  W.E.  Hall. 

June  15 ! do 

October  18 ' do 


Vldth. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
cbargi'. 

Feet. 

'J^" 

Feet  per 
tecond. 

Feet. 

Second- 
feet. 

89 

686 

2.14 

6.81 

1,468 

89 

687 

2.14 

6.84 

1,473 

84 

617 

1.97 

6.13 

1.213 

84 

620 

1.98 

6.14 

1,^5 

73 

456 

1.27 

3.99 

579 

73 

456 

1.32 

4.00 

004 

75 

425 

1.27 

4.07 

63b 

Daily  gage  height ^  in  feet ^  of  Pea  River  at  Pera^  Ala.  ^  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


5.6 
5.2 
4.7 
4.4 
4.1 
4.1 
6.0 
4.9 
4.6 
4.3 
4.1 
4.0 
9.0 
11.7 


Feb.     Mar.     Apr.  |  May.    June. 


8.8  ! 


7.0 
6.9 
6.3 
6.0 
5.9 
5.6 
5.1 
4.9 
5.0 
8.5 
6.6 
5.9 
5.4 
5.2 
5.2 
5.1 


5.0  I 
4.9  I 
4.8  ! 

4.6  I 

4.7  ^ 

6.1  ^ 
7.0 
9.4, 

14.7  , 
15.2  ■ 
12.1 
16.2  ' 
22.5 
26.0 
27.1 
29.4  I 

28.8  ' 
24.0  ; 
1&8 

13.9  ; 
12.5 
12.0 
11.0 
10.3 

9.7 
9.4 

as 

8.5 


8.1 

7.6 

7.5 

7.3 

7.1 

6.9 

6.7 

6.7 

6.6' 

9.2 

9.0 

9.3 

10.1     ; 

9.5 
8.7 
7.7 
7.4 
7.2 
7.1 
6.8 
10.8 
9.6 
8.7 
8.3 
8.6 
7.9 
7.4 
6.8 
6.4 
6.1 
5.9 


5.7 
5.6 
5.4 
5.2 
5.8 
9.6 
8.0 
7.4 
6.6 
6.0 
6.0 

ae 

14.2 
15.2 
14.1 
11.5 
9.2 
7.8 
7.0 
6.4 
6.0 
5.8 
5.5 
5.5 
5.4 
5.5 
5.5 
5.0 
4.7 
4.5 


4.6 
4.9 
4.4 
4.7 
4.7 
4.6 
4.3 
4.1 
4.3 
4.4 
4.3 
4.0 
3.9 
3.5 
3.7 
8.7 
13.3 
10.3 
8.2 
7.0 
0.1 
5.3 
4.9 
4.3 
5.9 
5.7 
6.2 
5.9 
5.3 
4.7 
5.1 


5.4 
5.9 
5.8 
5.0 
4.7 
4.4 
3.8 
3.3 
3.2 
3.0 
2.7 
2.6 
2.5 
2.8 
3.9 
3.4 
3.0 
3.0 
3.9 
3.7 
5.7 
4.5 
3.4 
3.2 
3.1 
2.9 
2.7 
2.7 
3.7 
6.2 


July. 


Aug.    Sept.     Oct.     Nov.     Dec. 


5.9 
5.0 
4.6 
4.3 
3.9 
3.9 
3.2 
2.9 
2.8 
3.0  ' 

-1 

5.0  . 
4.2, 
3.4 

ao 

2.8 
2.8 
3.0 
3.0 
2.6 
2.4 
2.2 
2.1 
2.1 
2.6 
2.9 
3.3 
2.6 
3.4 
4.2 
4.3 


5.2 
10.9 
8.4 
7.1 
6.7 
&6 
4.2 
3.5 
4.1 
4.0 
6.3 
7.5 
&7 
7.6 
6.8 
6.1 
6.6 
7.4 
7.4 
7.0 
6.7 
5.0 
4.4 
3.8 
3.6 
5.4 
6.1 
5.1 
4.0 
3.5 

a3 


3.0 
2.9 
2.6 
&8 
5w6 
3.5 
3.1 
2.8 
2.6 
2.5 
2.4 
2.4 
5.1 
4.8 
3.5 
3.5 
2.9 
2.8 
2.7 
2.8 
2.4 
2.3 
2.3 
2.1 
2.1 
2.0 
2.1 
2.0 
2.3 
2.8 


5.3 
4.6 
4.6 
4.0 
Z.1 
3.4 
3.5 
XO 
2.9 
3.7 
7.1 
6.1 
4.9 
4.7 
3.9 
4.9 
4.5 
4.0 
3.7 
3.4 
3.3 
3.1 
3.0 
2.8 
2.7 

ao 

3.3 
3.4 
3.3 
3.3 
3.2 


3.1 
3.0 
3.0 
2.9 
2.7 
2.7 
3.4 
3.3 

ao; 
ai 

4.4  \ 

4.5  , 
4.4  • 

4-4 ; 

41 

a9 

as 

ae 

a2 

ai  ' 

ai  , 

ai 

ao 

ao 

ao 

a7  . 

a7 

a7  I 

a5  1 

a4  ; 


a2 
as 

7.4 
12.0 

«.7 
S.0 

C.6 

8.5 

S.7 

8.6 

8.6 

7.8 

8.5 

10.1 

9.4 

S.4 

7.6 

6.8 

9  I 

18-8 

19.8 

1H.8 

2a7 

22.4 
22.8 
1&6 

la? 
las 

12.2 

ia7 
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Station  raiing  table  for  Pea  River  at  Pera,  Ala.,  from  August  n,  lOOJf,  to  December  SI,  1005. 


hel^. 

Discharge. 

Gage 
height. 

Discharge'. ' 

Gage 
height. 

Discharge. 

1     Gage 
height. 

Discharge. 

Feet. 

Seeond'feetJ 

Feet. 

Second^feet.] 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.20 

150 

2.70 

360     , 

4.20 

656 

6.20 

1.245 

1.30 

160 

2.80 

378     1 

4.30 

680 

6.40 

'          1,315    j 

1.40 

171 

2.90 

396 

4.40 

704 

6.60 

1,385 

1.5b 

182    1 

3.00 

414     1 

4.50 

728 

6.80 

1,460 

1.60 

194 

3.10 

432 

4.60 

754 

1        7.00 

i          1,540 

1.70 

206 

3.20 

450 

4.70 

780 

1        7.20 

1,620 

1.80 

218    i 

130 

468 

4.80 

806 

7.40 

1,700 

1.90 

230 

3.40 

488     1 

4.90 

834 

7.60 

1,780 

2.00 

242 

3.50 

508 

5.00 

862 

7.80 

1,860 

2.10 

258 

3.60 

S28     1 

5.20 

920 

8.00 

1          1,940 

2.20 

274 

170 

548 

6.40 

960 

&20 

2,030 

2.30 

290 

180 

568     ' 

5.60 

1,040 

8.40 

2,120 

2.40 

306 

190 

500     1 

5.80 

1,105 

8.60 

'          2,210 

2.» 

324    1 

4.00 

612    ! 

6.00 

1,175 

8.80 

1          2,300 

2.60 

342 

1 

4.10 

634    1 

1 

' 

The  above  table  is  based  on  discharge  measurements  made  during  1904-1905.  It  is  well  defined 
between  gage  heights  4  feet  and  7  feet.  Above  7  feet  the  curve  is  uncertain.  High-water  estimates 
are  rough  approximations.  Above  gage  hei£:ht  8.8  feet  the  rating  curve  is  a  tangent,  the  difference 
being  50  per  tenth. 

Estimated  monthly  discharge  of  Pea  River  at  Pera,  Ala.,  for  1904-1905. 
[Drainage  area,  1,180  square  miles.] 


Monttar. 


Discharge  in  second-feet. 


Run-off. 


Maximum.   Minimum.  ,    Mean, 


Second-feet    TteDth  .„ 


1904.  I 

August  27-31 ' 

September 

October ! 

November 

December ' 

1905. 

January 1 

February I 

March I 

April , 

May I 

June I 

July I 

August 

September 

October 

November ' 

December 

The  year 


,740  i 

950 

258  ' 

342 
,940  ' 

750  I 

600  , 
300  I 

soo, 

550  I 
245  , 
140  I 
350 
105  ! 
580 
728  I 
300 


780  ! 
171 
150  I 
160 

274  I 

612  i 
754 
1,140  I 
728 
508 
324 
258 
468 
242 
360 
360 
450 


1,369 
375 
176 
267 
791 

1,186 

4,745 

1,910 

1,779 

1,115 

600 

617 

1,214 

431 

606 

499 

3,623 


I 


1.16 
.318  ' 
.149 
.226  j 
.670  I 


I 


1.01  I 

4.02  I 
1.62  , 
1.51 

.945  ! 
.508 
.438  ' 

1.03 
.365  ' 
.514 
.423 

107 


12,600 


1,519 


I 


1.29 


0.216 
.355 
.172 
.252 
.772 

1.16 
4.19 
1.87 
1.68 
1.09 
.667 
.505 
1.19 
.407 
.593 
.472 
154 

17.26 
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MISCELLANEOUS  MEASUREMENTS  IN  CHOCTAW HATCHEE  RIVKR 
DRAIXAGE  BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Choctawhatcfaee 
River  drainage  basin  during  1905: 

Chodawkaichee  River  near  Elba  Junction^  Ala. — A  measurement  was  made  October  17, 
1905,  from  the  downstream  side  of  the  Atlantic  Coast  Line  bridge  near  Elba  Junction,  Ala. 
The  initial  point  for  soundings  is  the  right  end  of  the  bridge  on  the  dowstre&m  side.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  first  floor  beam  from  the  right  end 
of  the  bridge:  elevation,  40.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  93  feet;  area,  582  square  feet;  mean  velocity,  0.74  foot  per  second;  ga^e  height,  5.53  feet 
discharge,  430  second-feet. 

Pea  Riwr  ai  Elba,  Ala. — A  measurement  was  made  October  17,  1905,  from  the  down- 
stream side  of  a  single-span  iron  highway  bridge  at  Elba,  Ala.  The  initial  point  for 
soundings  is  the  center  of  the  downstream  pier  at  the  right  end  of  the  bridge.  The  bench 
mark  is  a  chisel  mark  and  the  letters  "  B.  M."  cut  in  the  top  of  the  outer  member  of  the 
downstream  chords  between  the  second  and  third  floor  beams  at  a  point  45  feet  from  the 
initial  point  for  soundings;  elevation,  48.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  100  feet;  area,  202  square  feet;  mean  velocity,  2.25  feet  per  .second;  gage  height,  3.59  feet; 
discharge,  455  second-feet. 

Whiiewaier  River  near  Elba,  Ala. — This  stream  enters  Pea  River  from  the  right.  It  was 
measured  October  17, 1905,  from  the  downstream  side  of  an  iron  highway  bridge  near  £lba, 
Ala.,  150  feet  above  the  mouth  of  the  river.  The  bench  mark  is  the  center  of  a  steel  pin 
which  connects  the  second  downstream  vert'cal  post  from  the  r'gfat  end  of  the  bridge  to 
the  second  floor  beam;  elevation,  42.44  feet  above  the  datum  of  the  assumed  gage. 

Width,  58  feet;  area,  148  square  feet;  mean  velocity,  1.57  feet  per  second;  gage  height,  3.59  feet;  dis- 
charge, 232  second-feet. 

ESCAMBIA  RIVER  DRAINAGE  BASm. 

DESCRIPTION  OF  BASIN. 

Escambia  River  drains  the  south-central  portion  of  Alabama  and  empties  into  the 
Gulf  of  Mexico  through  Escambia  Bay  and  Pensacola  Bay.  Conecuh  River  joins  the 
Escambia  about  5  miles  south  of  the  Alabama-Florida  State  line,  and  is  very  much  the 
lai^er  of  the  two  branches.  Conecuh  River  rises  in  Bullock  County,  Ala.,  very  close  to 
the  headwaters  of  Pea  River  in  the  Choctawha  tehee  drainage,  and  flows  south  westward 
throughout  its  course.  Pigeon  and  Patsaliga  creeks,  both  from  the  west,  are  the  principal 
tributaries  of  Conecuh  River.  The  Conecuh  and  its  tributaries  are  swift  streams  and  at 
places  there  are  rocky  shoals  and  rapids. 

The  following  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905. 

CONECUH  RIVER  AT  BECK,  ALA. 

This  station  w^as  establ'shed  August  24,  1904,  by  M.  R.  Hall.  It  is  located  at  Simmons 
Bridge  at  Beck,  Ala.,  about  12  miles  below  the  mouth  of  Patsaliga  Creek.  The  nearer 
railway  station  is  Andalusia,  Ala.,  8  miles  east,  on  the  Central  of  Geoi^ia  and  Louisville 
and  Nashville  railways. 

The  channel  is  straight  for  600  feet  above  and  for  one-half  mile  below  the  station.  The 
current  is  fairly  swift.  Both  banks  are  steep.  The  right  bank  is  composed  of  rock  to  a 
height  of  about  8  feet,  then  earth  covered  with  bushes  to  a  total  height  of  about  30  feet, 
and  is  subject  to  overflow.  The  left  bank  is  composed  of  rock  to  a  height  of  from  15  to  20 
feet,  then  earth  covered  with  bushes  to  a  total  height  of  about  35  feet,  and  overflows 
only  at  extreme  high  water.  The  bed  of  the  stream  is  composed  of  fine  sand,  there  being 
some  smooth  rock  along  the  left  bank.  There  are  some  sunken  logs  in  the  section  which 
obstruct  the  current  to  some  extent.    There  is  one  channel  at  all  stages. 
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Discharge  raeasurementa  are  made  from  the  upstream  side  of  the  iron  bridge.  The 
bridge  consists  of  a  main  span  of  125  feet,  with  a  50-foot  span  at  each  end.  The  approach 
on  the  right  bank  is  50  feet  of  wooden  and  90  feet  of  iron  trestle;  on  the  left  bank  20 
feet  of  wooden  trestle.  The  initial  point  for  soundings  is  the  end  of  the  iron  bridge,  at 
the  left  bank  on  the  upstream  side. 

A  standard  chain  gage  is  fastened  to  the  channel-iron  railing  post  which  is  riveted  to 
the  upstream  end  of  the  first  floor  beam  of  the  main  span,  72  feet  from  the  initial  point 
for  soundings;  length  of  chain,  53.50  feet.  The  gage  is  read  once  each  day  by  W.  R. 
Ouggan,  who  is  paid  by  the  Alabama  Geological  Survey.  Bench  marks  were  established 
a^  follows:  (1)  The  top  of  the  upstream  end  of  the  first  iron  floor  beam  of  the  main  span 
from  the  left  pier;  elevation,  47.60  feet.  (2)  The  top  of  the  iron  channel-bar  post  to 
which  the  gage  is  fastened:  elevation,  52.17  feet.  (3)  A  cross  chisled  on  the  upper  side  of 
the  upstream  tubular  pier  at  the  left  end  of  the  main  span;  elevation,  47.13  feet.  (4)  A 
copper  plug  set  in  the  concrete  filling  of  the  short  tubular  pier  at  the  left  end  of  the  iron 
bridge,  downstream  side;  elevation,  42.21  feet.    Elevations  refer  to  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Watei> 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pp.  125-126. 

Discharge  measuremerUs  of  Conecuh  River  at  Beck,  Ala,,  in  1903. 


Date.                           Hydrographer. 

w,^^.  1  Area  of 
W'^^^l  section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Mandi27 '  J.  M.  Giles 

Feet. 
121 
117 
108 
114 

Square     Feet  per 
feet.        tecond. 

686           2.42 

521            2. 02 

Feet. 
&03 
3.77 

Second- 
feet. 

1,658 

March  31 do 

1.055 

June  13               1  W.  E  Mall 

249 

1.16 

1.43 

288 

October  19 do 

332 

1.23 

2.03 

408 
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Daily  gage  keiglU,  in  feet,  ofCoTiecuh  River  at  Beck,  Ala.,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  1  Feb.     Mar. 


3.4 
3.4 
3.1 
2.7 
2.5 
2.7 
3.0 
3.4 
3.0 
3.2 
2.9 

a4 

5.6 
&8 
&3 
5.1 
4.9 
4.4 
4.6 
4.1 
3.9 
3.7 
3.5 
4.3 
4.5 
4.8 
4.3 
3.9 
3.8 
3.7 


3.5 
3.4 
3.2 
3.3 
3.2 
4.6 
5.0 
7.4 
10.8 
10.6 
9.0 
15.6 
20.2 
21.9 
22.5 
21.6 
23.3 
24.1 
21.1 
19.5 
13.2 

ia8 

9.1 
8.2 
7.5 
6.7 
&4 
6.0 


5.7 
5.4 
5.2 
4.9 
4.8 
4.7 
4.6 
4.4 
4.6 
4.6 
4.8 
5.5 
5.6 
5.6 
5.3 
5.3 
5.0 
4.8 
4.5 
&3 
6.0 
6.0 
6.0 
6.0 
5.6 
5.6 
5.2 
4.6 
4.2 
4.0 
3.8 


Apr.     May. 


3.6 
3.6 
3.4 
3.3 
3.9 
4.0 
3.9 
3.8 
3.5 
3.8 
3.4 
4.2 
7.0 
6.8 
5.8 
5.8 
5.7 
6.7 
5.5 
4.6 
3.6 
3w4 
3.2 
3w2    i 

ao 

2.95 
2.85 
2.75 
2.76 
2.66 


2.6 

2.55 

2.45 

2.5 

2.45 

2.35 

2.3 

2.2 

3.0 

2.35 

2.2 

2.5 

2.2 

2.05 

3.6 

5.8 

5.3 

5.5 

5.0 

4.5 

4.0 

3.6 

3.7 

3.6 

45 

3.1 

3.1 

3.1 

3.1 

3.0 

a4 


June. 

July. 

4.7 

2.7 

3.0 

ao 

3.0 

2.4 

2.95 

2.2 

2.9 

2.1 

2.9 

2.0 

2.75 

1.8 

2.7 

1.75 

2.6 

1.7 

2.3 

1.7 

1.8 

2.7 

1.7 

2.4 

1.5 

2.15 

1.9 

1.85 

2.3 

1.8 

1.8 

1.8 

1.75 

1.85 

1.7 

2.0 

1.7 

1.6 

2.5 

1.4 

1.9 

1.2 

1.85 

1.2 

2.0 

1.2 

2.25 

1.2 

2.1 

1.5 

2.05 

1.6 

2.15 

1.4 

as 

1.35 

ao 

1.4 

4.2 

2.0 

2.4 

.^ 


Aug.    Sept. 


1.75 
4.1 
2.85 
2.9 

ao 

2.7 

2.35 

2.0 

2.4 

2.7 

2.1 

a4 

4.4 

a8 
a  6 

4.9 
43 
43 
41 

a9 
as 
a8 
a6 

2.4 
2.2 
2.4 
2.2 
2.4 
2.4 
2.2 
2.0 


1.8 

1.7 

1.55 

1.7 

1.6 

1.4 

1.65 

1.7 

1.35 

1.45 

2.4 

1.5 

1.4 

a6 

2.4 

1.4 

ai 

2.2 

1.8 

1.7 

1.5 

1.8 

1.8 

2.05 

1.8 

1.7 

1.6J 

1.41 

1.4 

1.4 

2.0 

1.7 

1.65 

2.0 

1.9 

1.6 

1.7 

1.7 

1.5 

1.4 

1.35 

1.2 

1.2 

1.1 

1.1 

1.05 

1.2 

1.3 


Oct. 


I 


1.1 

1.1 

1.4 

1.7 

1.75 

1.75 

1.7 

1.6 

1.7 

2.4 

a6 
ai 
ao 

2.9 

2.5 

2.2 

2.0 

2.1 

1.85 

2.0 

2.3 

1.8 

1.6 

1.6 

1.55 

2.0 

1.7 

1.7 

1.75 

1.8 

1.7 


Nov. 

1.65 

1.6 

1.6 

1.6 

1.5 

1.5 

1.51 

1.4 

1.3J 

1.5 

2.4 

2.2 

2.3 

2.7 

2.4 

2.3 

2.2 

ai 

2.0 

1.9 

1.9 

1.85 

1.7 

1.7 

1.65 

1.6 

.1.6 

1.9 

2.0 

2.0 


Dec- 

2.0 
2.2 
46 
3.4 
40 
44 
4.2 
40 

as 

3.5 
3.5 
3.7 

as 

42 
44 

45 
47 
47 
46 
7.1 
&9 
&3 
&1 

ao 

8.9 
8.5 
8.4 

lao 
ia4 

9.3 
&2 


Siaiian  rating  tahUfor  Conecuh  River  ai  Beck,  Ala., from  August  2J^,  1904,  ^  December  31,1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1     Gaffe 
height. 

Discharge. 

Gaffe 
height. 

Dischaiige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

I     Feet. 

Second-feet. 

0.70 

187 

2.00 

395 

a20 

800 

440 

1.340 

0.80 

197 

!       2.10 

418 

a30 

840 

450 

1.390 

0.90 

208 

2.20 

443 

a40 

885 

460 

1,440 

1.00 

220 

2.30 

470 

aso 

930 

470 

1,490 

1.10 

233 

2.40 

500 

a  60 

975 

480 

1.540 

1.20 

247 

2.50 

530 

a  70 

1,020 

490 

1.590 

1.30 

262 

2.60 

566 

aso 

1,065 

6.00 

1,640 

1.40 

278 

2.70 

600 

a90 

1,110 

a20 

1,750 

1.50 

295 

2.80 

640 

400 

1,155    , 

5l40 

1.860 

1.60 

313 

2.90 

680 

1        4J0 

1,200 

5.60 

1,970 

1.70 

332 

aoo 

720 

420 

1,245 

5.80 

2.080 

1.80 

352 

1     a  10 

760 

430 

1,290 

6.00 

2,190 

1.90 

373 

■ 

The  above  table  is  based  on  discharge  measurements  made  during  1904-5.  It  is  well  defined 
between  gage  heights  1.2  feet  and  5  feet.  Above  6  feet  the  table  is  uncertain.  High-water  estim^tesi 
are  rough  approximations.  Above  gage  height  6  feet  the  rating  curve  is  a  tangent,  the  diflereiMK 
being  60  per  tenth. 
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E^HnuUed  morUlUy  dischar^  of  Conecuh  River  at  Beck,  Ala. ,  for  190^. 
[Drainage  area,  1.290  square  miles.] 


Month. 


1904. 

August  24-31 

September 

October 

November 

December 

1906. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum.  I  Minimum.  I    Mean. 


_-  — 

2,025 

680 

1,832 

220 

262 

187 

362 

107 

1.340 

205 

2,080 

13,050 

2,190 

2,790 

2,080 

1,490 

720 

1,580 

406 

975 

600 

4,830 


13,050 


530 
800 
1,065 
582 
406 
295 
247 
342 
226 
233 
270 
395 


226 


1,176 
454 
210 
282 
601 

1,123 

5,537 

1,098 

1,221 

873 

596 

377 

780 

309 

411 

371 

2,181 


Run-off. 


i  Second-feet   rk^„*K  i„ 
per  square  ,  ^fPlL 
mife.  ''^^^^ 


1,286 


I 


a  912 

.352 
.163 
.219 
.466 

.871 
4.29 
1.32 
.947 
.677 
.431 
.292 
.605 
.240 
.310 
.288 
1.60 


I 


0.271 
.393 
.188 
.244 
.537 

1.00 
4.47 
1.52 
1.06 
.780 
.481 
.337 
.098 
.268 
.368 
.321 
1.95 


.997  I 


ia2S 


MOBILE  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

This  is  the  laiigest  drainage  basin  in  Georgia  and  Alabama,  and  is  designated  the  Mobile 
basin  because  its  waters  all  enter  the  Gulf  through  Mobile  River  at  Mobile,  Ala.  It  is  formed 
as  follows:  Beginning  at  the  headwaters,  Cartecay  and  Ellijay  rivers  unite  at  Ellijay,  Ga., 
to  form  Coosawattee  River.  Just  above  Resaca,  Ga.,  this  unites  with  the  Conasauga  to 
form  Oostanaula  River.  At  Rome,  Ga.,  the  Oostanaula  and  the  Etowah  unite  to  form 
Coosa  River.  Six  miles  above  Montgomery,  Ala.,  the  Coosa  and  the  Tallapoosa  unite  to 
form  Alabama  River,  and  not  far  from  the  coast  the  Tombigbee  unites  with  the  Alabama  to 
form  Mobile  River,  which  flows  into  Mobile  Bay,  an  arm  of  the  Gulf  of  Mexico. 

Cahaba  River  is  the  principal  tributary  of  the  Alabama  and  joins  it  about  10  miles  below 
Selma.  Hillabee  Creek  flows  into  Tallapoosa  River  just  above  Sturdevant  and  near  Alex- 
ander.   Talladega  Creek  is  a  tributary  of  the  Coosa. 

Tombigbee  River  rises  in  the  northeastern  part  of  Mississippi  and  enters  Alabama  in 
Pickens  County.  Its  principal  tributary  is  the  Black  Warrior,  which  is  formed  by  the  junc- 
tion of  Mulberry  Fork  and  Sipsey  Fork.  Locust  Fork  enters  the  Black'Warrior  some 
distance  below  the  junction. 

The  following  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905. 

ALABAMA  RIVER  AT  SELMA,  ALA. 

This  station,  which  was  originally  established  by  the  United  States  Engineer  Corps,  is 
now  maintained  by  the  United  States  Weather  Bureau.  It  is  located  at  the  iron  highway 
bridge  one  block  from  Water  street,  Selma,  Ala. 

The  channel  above  the  station  is  slightly  curved  for  1,000  feet  and  straight  for  2,000  feet 
below  the  station.    The  velocity  is  good  and  the  current  is  regular.    Tlie  right  bank  is  high 
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and  rocky  and  will  not  overflow.  The  left  bank  is  high,  but  overfkiws  at  extreme  high  water. 
The  bed  is  mostly  soft  blue  rock  and  the  water  is  confined  to  one  channel. 

Discharge  measurements  are  made  from  the  bridge  and  the  trestle  approach  on  the  left 
bank.  The  initial  point  for  soundings  is  the  end  of  the  drawbridge  on  the  right  bank, 
upstream  side. 

The  gage  is  in  two  sections.  The  first  section,  reading  from  —3  to  -|- 5.1  feet,  is  fastened 
to  the  lower  side  of  the  cofferdam  on  the  second  pier;  the  up[)er  section,  reading  from  .5.1  to 
55  feet,  is  fastened  to  the  draw  pier.  Bench  marks  were  established  as  follows:  (1)  The  top 
of  the  capstone  of  the  pivot  pier;  elevation,  56.00  feet.  (2)  The  edge  of  the  coping  on  the 
right-bank  abutment,  just  under  the  downstream  side  of  the  drawbridge;  elevation,  59^1 
feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply 
Papers  of  the  United  States  Geological  Survey: 

Deseiiptioii:  36,  p  166;  48,  p  169;  66,  p  282;  83,  p  131;  98,  pp  131-132;  127,  pp  137-128. 

Diacharge:  48»  p  169;  66,  p  282;  98,  p  132;  127,  p  128. 

Discharge,  monthly:  76.  p  fiS;  83,  p  133;  98,  p  134;  127,  p  130. 

Qage  heights:  36,  p  155;  48,  p  170;  65,  p  282;  83,  p  131;  96,  p  132;  127,  p  129. 

Hydrograph:  75,p94. 

Rating  tables:  66,  p  323;  83,  p  132;  98,  p  133;  127,  p  129. 

Disciujrge  meastwements  of  Alabama  River  at  Selnuif  Ala.,  in  1905. 


Date. 


February  7  « . . . 
February  8  o.. 
February8o.. 

May  20 

December  19 . . 


Hydrographer. 


J.M.Giles.. 

do 

.....do 

M.  R.Hall. 
W.E.Hall. 


Width. 

Area  of 
section. 

Mean, 
velocity. 

hei^t. 

Dia- 

diazipp. 

Feet. 

Square 
}eet. 

Feet  per 
•econd. 

Feet. 

Second- 
fert. 

432 

7,870 

4.12 

11.05 

32.43l> 

439 

9,269 

4.32 

14.OT 

40,370 

440 

9,648 

4.32 

1490 

41,650 

457 

7,799 

3.94 

11.94 

30,740 

462 

7,633 

3.86 

11.00 

29.440 

a  Measurement  made  at  Louisville  and  Nashville  Railroad  biidge  during  rapid  rise  of  the  river. 
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Daily  gage  height,  in  feet,  of  Alabama  River  at  Selma,  Ala.,  for  1905. 


Ill 


I.. 

2., 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9. 
10.. 
11.. 
12. 
13. 
14.. 
16.. 
16.. 
17.. 
18.. 
19.. 
20. 
21. 
22., 
23.. 
24.. 
23. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.0 

4.3 

19.9 

7.0 

5.2 

12.6 

ao 

2.2 

2.4 

-1.4 

0.8 

ao 

&9 

6.0  1 

17.0 

6.4 

ao 

10.4 

as 

2.5 

2.4 

-1.4 

.8 

.2 

&5 

&2' 

13.0 

ao 

ao 

ao 

a5 

2.6 

1.0 

-1.4 

.8 

2.4 

5.4 

5-7  , 

10.5 

&0 

a5 

ao 

ao 

2.5 

1.0 

-1.2 

.4 

4.6 

4.2 

5.6  1 

9.0 

5.7 

as 

ao 

ao 

2.0 

1.0 

.8 

.4 

138 

3.3 

6.2' 

8.2 

5.6 

a8 

4.5 

4.5 

1.6 

1.0 

.0 

.4 

ia7 

3.0 

9.7  1 

7.8 

5.6 

a2 

3.8 

4.5 

1.6 

1.0 

.0 

.2 

17.6 

2.5 

13.7  , 

7.2 

ao 

ao 

3.0 

4.2 

1.6 

1.0 

.9 

.2 

17.5 

2.5 

1&5 

7.2 

6.7 

ao 

2.8 

2.5 

1.6 

1.0 

.9 

.2 

ia6 

2.5 

24.0 

7.7 

8.3 

7.8 

2,4 

2.5 

1.6 

1.0 

.9 

.2 

14.6 

2-7 

29.5  , 

8.6 

8.6 

a5 

1.8 

3.0 

2.0 

.8 

1.1 

.4 

14.6 

&0 

3a6 

9.7 

7.5 

7.5 

35 

ZO 

.6 

1.4 

.4 

lao 

13.2 

37.5. 

9.5 

7.3 

a3 

4.8 

4.0 

.6 

1.4 

.6 

18.4 

25.5 

39.9 

9.5 

7.5 

a5 

7.0 

ao 

.4 

1.4 

1.0 

19.0 

30.3 

41.4  1 

9.5 

8.1 

6.0 

7.6 

a4 

.2 

1.9 

1.2 

lae 

32.8 

42.0 

9.3 

8.3 

ao 

ae 

7.6 

.0 

2.9 

1.2 

ia4 

33.0 

41.4  1 

&5 

8.3 

8.2 

&4 

7.6 

-  .4 

30 

1.2 

12.6 

33.0 

30.2  { 

7.8 

7.9 

11.4 

7.6 

a6 

-  .4 

30 

1.0 

11.0 

27.0 

347 

7.2 

7.0 

12.0 

4.8 

9.5 

.4 

2.4 

9.5 

22.1 

29.3  1 

8.0 

ao 

12.0 

2.0 

4.5 

10.0 

.4 

1.8 

.6 

10.5 

17.0 

22.2 

13.5 

5.6 

11.3 

2.5 

35 

4).  6 

.4 

1.5 

^ 

12.6 

10.6 

17.6 

X.9 

5.5 

10.0 

2.5 

3.0 

a7 

.0 

1.6 

17.9 

&5 

17.4! 

23.0 

a3 

10.0 

2.5 

1.6 

7.4 

-  .2 

1.6 

20.7 

7.2 

20.2 

22.6 

5.3 

10.0 

2.0 

1.6 

ao 

-  .4 

1.0 

236 

7.0 

21.9, 

20.0 

5.1 

10.8 

2.0 

1.6 

4.7 

-  .4 

.6 

2ao 

6.6 

22.4  1 

16.3 

5.0 

12.8 

1.5 

1.6 

4.5 

~  .6 

.5 

.2 

2a4 

5l8 

22.2 

13.6 

4.8 

ia8 

2.0 

1.6 

4.3 

-1.0 

.6 

.2 

240 

&0 

21.4 

11.0 

4.8 

ia9 

2.0 

1.6 

30 

-1.4 

1.0 

.0 

20.8 

4.5 

9  6 

4.8 

ia8 

2.0 

1.6 

2.8 

-1.4 

.5 

.0 

17.0 

4.0 

8.2 

5.0 

17.3 

2.5 

1.6 

2.6 

-1.4 

.5 

.0 

14  6 

3  8 

7.6 

14.0 

1.6 

2.6 

1.0 

13  5 
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Station  rating  table  for  Alabama  River  at  Sdma,  Ala.  ^  from  January  1, 1904.,  to  December  31, 

1906, 


Gage 
height. 

Feel. 
-2.00 
-1.90 
-1.80 
-1.70 
-1.60 
-1.50 
-1.40 
-1.30 
-1.20 
-1.10 
-1.00 

-  .90 

-  .80 

-  .70 

-  .60 

-  .50 

-  .40 

-  .30 

-  .20 

-  .10 
0.00 

.10 
.20 


Discharge. 
--I 

Second-feet. 
3,00C 
3,150 
3,300 
3,450 
3,600 
3,750 
3,900 
4,050 
4,200 
4,350 
4,500 
4,660 
4,820 
4,900 
5,140 
5,300 
5,400 
5,620 
5,780 
5,940 
6,100 
6,270 
6,440 


Gage 
height. 

Dischaiige. 

Feet. 

Second-feet. 

.30 

6,610 

.40 

6,780 

.50 

6,050 

.60 

7,120 

.70 

7,290 

.80 

7,460 

.90 

7,630 

1.00 

7,800 

1.10 

7,980 

1.20 

8,160 

1.30 

8,340 

1.40 

8,520 

1.50 

8,700 

1.60 

8,880 

hSgTt.     Dl-change. 


1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


9,060 
9,240 
9,420 
9,600 
9,790 
9,980 
10, 170 
10,360 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
&20 
&40 
5.60 
&80 
6.00 
6.20 


Second-feet. 

I  10,650 
10,740 
10,930 
11,120 
11,310 
11,500 
11,880 
12,260 
12,640 
13,020 
13,400 
13,800 
14,200 
14,600 
16,000 
16,400 
15,820 
16,240 
16,600 
17,080 
17,500 
17,920 


hSSR.     I>««*'^- 


Feet. 
6.40 
6.60 
6.80 
7.00 
7.60 
8.00 
8.50 
9.00 
9.50 

laoo 
ia6o 

11.00 
11.60 
12.00 
12.50 
13.00 
13.50 
14.00 
l&OO 
16.00 
17.00 
18.00 


SecondrfeeL 

18,340 
i  18.760 
I  19, 180 
19,600 
20,700 
21,800 
22,900 
24,000 
I  25,150 
'  26,300 
27.450 
28,600 
29,800 
31,000 
32,200 
33,450 
34,700 
36,000 
38,000 
41,300 
44.000 
46,700 


I 


The  above  table  is  fairly  well  defined  to  gage  height  34  feet.     It  has  been  extended  beyond  this  limit. 
Above  gage  height  18  feet  the  rating  curve  is  a  tangent,  the  difference  being  276  per  tenth. 

Estimated  monthly  discharye  of  Alabama  River  at  Selma,  Ala. ,  for  1905. 
[Drainage  area,  15,400  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.   Minimum,  i    Mean. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


The  year. 


87,950 
112,700 
60,450 
22,900 
44,810 
32,450 
23,120 
26,300 
10,360 
11,500 
8,160 
67,050 

112,700 


10,650 
14,000 
20,040 
15,000 
15,400 
8,520 
8,880 
8,880 
3,900 
3,900 
6,100 
6,100 

3,900 


31,290 
60,380 
30,840 
18,290 
26,000 
12,100 
13,780 
14,600 
0,661 
7,728 
6,962 
39,670 

22,280 


Run-off. 


2.03 

3.92 

2.00 

1.19 

L62 

.786 

.805 

.952 

.432 

.502 

.461 

2.58 

1.45 


2.34 
4.08 

in 

1.S 
l.«7 
.877 
1.03 
1.10 
.482 
.579 
.503 
Z97 

19.47 
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ETOWAH  RIVER  NEAR  BAL.L.G ROUND,  GA. 

This  station  was  established  in  1905  for  the  purpose  of  making  a  series  of  miscellaneous 
discharge  measurements.  It  is  located  at  an  iron  highway  bridge  about  2)  miles  south 
of  Ballground,  Ga.,  and  half  a  mile  below  the  mouth  of  Long  Swamp  Creek. 

The  channel  is  nearly  straight  for  300  feet  above  and  600  feet  below  the  station.  The 
current  isnnoderately  swift  and  fairly  good  for  measurement.  The  left  bank  is  high  and  will 
not  overflow,  but  the  right  bank  is  low  and  cultivated  for  about  500  feet  and  will  over- 
flow at  a  gage  height  of  about  16  feet  above  low  water.    The  bed  of  the  river  is  partly  rock. 

Discharge  measurements  are  made  from  the  bridge  of  two  iron  spans.  The  left  span  is 
1 10  feet  long,  and  spans  the  entire  river  except  at  floods.  The  other  span,  which  is  over 
low  ground  on  the  right  bank,  is  100  feet  long,  and  there  i^  also  90  feet  of  wooden  trestle 
on  the  right  bank. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the 
upstream  end  of  the  first  floor  beam  to  the  left  of  the  middle  pier;  elevation,  28.00  feet 
above  the  datum  of  the  assumed  gage. 

Discharge  measuremeTUs  of  Etowah  River  near  BaUground,  Oa.^  in  1906. 


Date. 


June  24 

November  15. 


Hydrog»pher.  j  W.dth.i  ^4»'  |  „«-°y.  i  ,«^,.  |  ,£'^. 


O.  p.  Hall . 
M.  R.  Hall . 


^.\ 

^P." 

Feet  per  \ 
second. 

Feet. 

Second- 
feet. 

81 

314 

2.43 

3.10 

753 

78, 

239 

1.71 

2.24 

408 

ETOWAH  RrV^ER  AT  CANTON,  GA. 

This  station  was  established  in  1892  by  the  United  States  Weather  Bureau.  Measure- 
ments were  begun  in  1896  by  the  United  States  Geological  Survey.  It  is  located  at  the 
wagon  bridge  in  Canton,  Ga.,  one-half  mile  above  the  mouth  of  Canton  Creek  and  1,000 
feet  upstream  from  the  Atlanta,  Knoxville  and  Northern  Railway  station. 

The  channel  is  straight  for  1,000  feet  above  and  500  feet  below  the  bridge.  The  current 
is  affected  by  a  fish-trap  dam  about  1  foot  high,  which  has  caused  much  trouble  by  being 
occasionally  washed  away  and  built  up  again.  Up  to  gage  height,  3  feet,  the  river  is  only 
116  feet  wide  and  flows  between  the  piers  on  its  lower  banks.  Up  to  about  14  feet  it  is 
confined  between  its  upper  banks,  which  are  the  abutments  at  the  outer  ends  of  the 
approaches.  Above  this  point  it  begins  to  overflow  the  bottom  lands.  The  bed  is  fairly 
constant. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  iron  highway  bridge. 
The  initial  point  for  soundings  is  the  river  side  of  the  right-bank  pier  at  the  end  of  the 
main  span. 

The  gage  is  a  heavy  vertical  timber,  fastened  to  the  edge  of  the  left-bank  pier,  on  the 
upstream  side.  The  gage  is  read  once  each  day  by  J.  M.  McAfee,  who  is  paid  by  the  United 
States  Weather  Bureau  for  six  months  of  the  year  and  by  the  Georgia  Geological  Sur\'ey 
for  the  other  six  months.  Bench  marks  were  established  as  follows:  (1)  A  cut  on  a  silver- 
maple  tree  on  the  east  side  of  the  road,  20  feet  from  the  end  of  the  bridge,  on  the  south 
or  left  bank  of  the  river;  elevation,  20.36  feet.  (2)  A  cut  on  a  persimmon  tree  4  feet 
from  the  upper  side  of  the  bridge  and  10  feet  toward  the  river  from  the  south  end  of  the 
bridge;  elevation,  16.88  feet.  (3)  The  center  of  the  head  of  a  large  wire  nail,  driven 
horizontally  into  the  river  side  of  a  walnut  tree  on  the  east  side  of  the  road,  25  feet  north 
of  the  north  end  of  the  bridge;  elevation,  18.52  feet.  (4)  The  top  of  the  iron  bar  on  the 
top  of  the  left-bank  pier  at  the  end  of  the  center  span  of  the  bridge,  upstream  side;  ele\Tl- 
tion,  23.39  feet.  Elevations  refer  to  the  datum  Qf  the  gage. 
IBR  168—06 8 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
Unit-ed  States  Geological  Survey  (Ann = Annual  Report;  WS=Water-Supply  Paper): 

Description:  Ann  18.  iv,  pp  94-05;  WS  15.  p  48;  27,  pp  47-48;  36,  pp  143-144;  48,  p  160;  65,  p  275;  S3,  p 
148;  98,  pp  153-154;  127,  pp  130-131,  175. 

Discbarge:  Ann  18.  Iv,  p  95;  WS  15,  p  48;  27,  p  57;  36,  p.  144;  48,  p  160;  65,  p  275;  83,  p  149;  96,  p  154; 
127,  p  131,  175. 

Discharge,  monthly:  Ann  18,  iv,  p  96;  19,  iv,  p  242;  20,  iv,  pp  181,  180;  21,  iv,  p  145;  22,  iv.  p  193;  WS 
75,  p  89;  83,  p.  151;  98,  p  156;  127,  p  133. 

Diachaige,  yearly:  Ann  20,  iv,  p  51. 

Gage  heights:  WS  11,  pp  25-27;  15,  p  48;  27,  p  51;  36,  p  144;  48.  p  161;  65,  p  276;  83.  p  149;  98,  p  155 
127,  p  132. 

Hydrographs:  Ann  18,  iv,  p  96;  19,  iv,  p  243;  20,  iv,  p  190;  21,  iv,  p  145;  22.  iv,  p  193. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  181. 

Rating  tables:  Ann  18,  iv,  p  95;  19,  iv,  p  242;  WS  27,  p  58;  39,  p  445;  52,  p  514;  65,  p  322;  83,  p  150;  98, 
pp  155-156;  127,  p  132. 

Discharge  measuremenls  of  Etowah  River  at  CanUmf  Oa.,  in  1905. 


Date. 


January  21 . . . 
January  21  ... 
January  21... 

April  20 

June  3 

October  18 

October  18 

November  17.. 
November  17. 


Hydrographer. 


J.  M.  Giles . . 
B.  S.  Drane. 
W.E.Hall.. 
O.  P.Hall.. 
M.  R.  Hall . . 

....do 

....do 

....do 

....do 


Width 


Feet. 
112 
112 
112 
113 
111 
106 
106 
108 
108 


Area  of 
section. 


Square 
feet. 

545 

545 

545 

502 

514 

449 

449 

445 

445 


Mean 
velocity. 

Gage 
hei^t. 

Feet  per 
iecond.. 

Feet. 

1.30 

0.67 

1.30 

.67 

1.20 

.67 

1.43 

.61 

1.53 

.40 

1.18 

.14 

1.18 

.14 

.96 

.14 

.98 

.14 

Dis- 

Second- 
feet, 

:20 

710 


531 
531 
434 
434 
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Daily  gage  height  ^  in  feet,  ofEtovPoh  River  at  CarUon  Ga.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

-y 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  1 

Dec. 

I 

as 

.5 
.« 
.5 
.5 
.6 
1.4 
.8 
.7 
.6 
•7 

0.5 

.5 
.5 
.5 
.6 
.8 
1.2 
1.2 
3.7 
4.0 
2.0 

0.7 

1.7 
1.0 

0.7 
•J 

1.3 
1.0 

0.8 
.7 
.0 

1.5 

.9 
2.5 
1.4 
2.3 
1.1 

.9 

0.6 

.6 
.5 
.5 
.5 
.5 
.5 
.5 
.4 
.4 
.4 

1.7 
1.0 
.8 
.6 
1.8 
.7 

'■.I 

1.7 
2.1 
7.0 

0.5 
.4 
.3 
.2 
.2 
.2 
.2 
.4 
.7 
.4 

2.0 

0.2 
2.0 
.6 
.5 
.4 
.3 
.2 
.2 
.1 
.1 
.1 

0.5 

.4 

.4  , 

.3 

.3 

.2  ' 

.2  ' 

.1  1 

.0 

.1 
3.0 

0.1 
.0 
.0  • 
.0 
.0 
.0 
.0 
.1 
.1 
.2 
.3 

0.3 

2 

.3 

3 

15.2 

4 

7.5 

5 

1.8 

6 

1.2 

.9 

8 

1.0 

9..  ,     . 

6.5 

10 

3.4 

11 

1.8 

12 

9.4 
10.0 
2.2 
1.0 
1.0 

1.5 
4.8 
2.8 
1.8 
1.0 

1.0 

1.0 
1.0 

1.0 

.7 
.7 
.6 
1.0 
4.0 

.4 
1.2 
.5 
.7 
.6 

4.0 
2.0 
1.5 
1.2 
.9 

2.5 
2.0 
1.0 
1.5 
1.0 

.5 
.3 
.2 
.0 
.0 

1.1 
■4 
•2, 
.1  ' 
.3 

.2 
.2  • 
.2 
.1  ' 
.1 

1.0 

13 

.8 

14 

.6 

15 

.8 

16 

.7 

17 

.8 

1.0 

.9 

•7 

.7 

.8 

.0 

.2  1 

.1 

.6 

18 

.8 

.9 

.8 

.6 

.5 

.5 

.0 

.1 

.1 

.6 

19 

.8 

.0 

.7 

.6 

.5 

.5 

.0 

•1 

•M 

.6 

20 

.7 

1.8 

.7 

1.4 

.7 

.4 

.0 

.0 

.2 

.9 

21 

.7 

9.9 

3.0 

•7 

2.3 

.4 

.4 

.0 

.0 

.4 

3.1 

22 

.6 

3.9 

1.5 

.7 

3.7 

.4 

.3 

.0 

.0 

.3 

2.0 

23 

.6 

2.0 

1.0 

1.0 

2.0 

.4 

.3 

-.1 

.0 

.2 

1.6 

24 

.5 

1.3 

1.0 

6.5 

1.1 

.4 

.3 

""• 

.0 

.2 

1.3 

25 

.5 

1.0 

.9 

1.9 

.9 

.4 

.8 

_  J 

•1 

.4 

1.0 

26 

.5 

.8 

.9 

1.2 

.9 

.4 

.4 

-.1 

.2 

.5 

.8 

27 

.6 

.8 

.9 

1.1 

.8 

.3 

.3 

-.1 

.5 

..3 

.7 

28 

.5 

.8 

.8 

1.0 

1.2 

.3 

.2 

-.1 

.3 

.3 

.7 

29 

.5 

.8 

.9 

1.1 

1.3 

.2 

.0 

.2 

.3 

1.2 

30 

.6 

.8 

1.3 

.9 

.9 

.5 

.2 

.0 

.1 

.2 

1.0 

31 

.. 



.8 

.8 

.7 

.2 

.1 



.8 

ETOWAH  HIVER  NEAR  ROME,  GA. 

This  station  was  established  August  17,  1904,  by  M.  R.  Hall.  It  is  located  at  Freemans 
Ferry,  about  5  miles  above  Rome,  Ga. 

The  channel  is  straight  for  about  3,000  feet  above  and  1,000  feet  below  the  station.  The 
current  is  swift.  .  There  is  a  small  shoal  of  rock  about  50  feet  below  the  gaging  section. 
About  1,000  feet  below  there  is  an  old  fish-trap  dam,  but  thb  has  not  been  used  for  years, 
and  is  probably  constant.  Both  banks  are  high,  but  are  subject  to  overflow  during  high 
water.  The  bed  of  the  stream  is  composed  of  small  rock  and  pebbles,  and  is  uniform  and 
permanent.  There  is  but  one  channel  at  all  stages,  the  water  being  about  2.5  feet  deep  at 
low  water. 

Dischai^  measurements  are  made  from  a  small  boat,  the  meter  being  suspended  from  the 
ferry  cable.  Measurements  can  be  made  from  the  bridge  at  Rome,  as  no  large  quantity  of 
water  enters  the  river  between  the  ferry  and  that  place.  Gage  heights  may  be  obtained  at 
Rome  by  telephoning  the  observer.  The  initial  point  for  soundings  is  the  center  of  the 
windlass  for  the  ferry  cable  on  the  left  bank  of  the  river. 

The  original  gage,  reading  from  0  to  7  feet,  is  securely  attached  to  a  sycamore  tree  at 
left  edge  of  river,  about  250  feet  below  the  ferry.  A  second  section,  reading  from  7  to  20 
feet,  is  attached  to  a  post  located  10  feet  upstream  from  the  first  section  and  10  feet  from 
the  edge  of  the  river  at  low  water.    A  third  section,  reading  from  20  to  30  feet,  is  attached 
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ti>  a  maple  tree  opposite  the  post  and  15  feet  farther  from  the  water's  edge.  The  ga^  is 
read  once  each  day  by  W.  A.  Gresham,  who  is  paid  by  the  Georgia  Geological  Survej. 
Bench  marks  were  established  as  follows:  (1)  Head  of  lag  screw  driven  into  root  of  mapir. 
to  which  gage  20  to  30  feet  is  attached ;  elevation,  19.26  feet.  (2)  Head  of  nail  driven  into 
root  of  maple  tree  100  feet  up  river  from  gage;  elevation,  22.18  feet.  (3)  Cent<*r  mark  on 
copper  plug  set  horizontally  in  brick  wall  of  F.  B.  Freeman's  residence,  on  east  end  of  house, 
near  northeast  comer,  just  below  floor  level;  elevation,  27.99  feet.  Elevations  refer  to  the 
datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  ihe 
United  States  Geological  Survey  (Ann= Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  98,  pp  161-152;  127,  pp  133-134. 

Discharge:  Ann  18,  iv,  p  109;  19,  iv,  p  252;  WS  96,  p  152;  127,  p  134. 

Discharge,  monthly:  WS  98,  p  153;  127,  p  136. 

Gage  heights:  WS  98,  p  162;  127,  p  135. 

Rating  table:  WS  98,  p  163;  127,  p  135. 

Discharge  measurements  of  Etowah  River  near  Rome,  Ga.,  in  1905. 


Date. 


February  28 . 

May  12 

July  24. 

October  9 

October  9 


Hydrographer. 


Width. 


W.E.Hall.... 

M.R.Hall 

W.E.Hall  .... 
F.  A.  Murray. 
....do 


Feet. 
297 
300 
300 
293 
293 


Area  of  I    Mean.        Ga^.  Dis- 

section, j  velocity,     height.      chaii^. 


Square 
feet, 

1,077 

873 

761 

681 

681 


Feet  per  • 
second.   ' 


2.29 
1.84 
1.53 
1.27 
1.25 


Feet. 
3.10 
2.40 
2.11 
1.76 
1.76 


Srcond- 
feet. 
2,4K^ 

l.bl? 
l,l«vs 

.SfiJ 
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Daily  gage  height  ^  in  feet  ^  of  Etowah  River  jiear  Rome^  Qa,,for  1906. 


Day. 


1. 
2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18.. 
19. 
20. 
21. 
22.. 
23.. 
24.. 
25.. 
26.. 
*27.. 
2S.. 
29.. 
30.. 
31.. 


Jan. 

2.0 
2.0 
1.9 
2.0 
1.9 
2.3 
2.6 
2.35 
2.3 
2.2 
3.4 
4.7 
16.7 
9.3 
6.2 
3.1 
2.8 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.35 
2.35 
2.2 
2.0 
2.0 
2.0 
1.9 
2.4 


Feb.  ,  Mar.  !  Apr. 


2.3 
2.3 
2.2 
2.1 
.  2.1 
2.2 
2.25 
3.0 
7.7 
8.4 
5.9 
4.3 
4.5 
7.4 
4.7 
3.7 
3.3 
3.2 
3.0 
3.3 
11.0 
10.0 
5.8 
4.5 
3.8 
3.5 
3.2 
3.1 


3.0 
2.0  I 
2.8  ' 

2.8  : 
2.7 
2.7  I 
2.6 
2.6 
2.7  I 
2.9 
3.3  ' 

2.9  I 
2.9  ' 
2.8 
2.7  I 
2.6 
2.5  I 
2.5  I 

2.5  i 

2.6  I 
4.2 
4.5  I 
3.5 
3.0 
2.9 
2.8 
2.7 
2.7 
2.6 
2.5 
2.5 


2.5 
2.5 
2.5 
2.4 
2.4 
2.7 
2.7 
2.7 
2.6 
2.8 
2.6 
2.6 
3.0 
2.9 
2.7 
2.7 
2.9 
2.6 
2.5 
2.4 
2.4 
2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.3 


May.    June. 


2.9 
2.5 
2.4 
2.4 
3.0 
2.7 
2.7 
3.3 
2.8 
3.3 
2.7 
2.5 
2.4 
2.3 
2.3 
4.9 
4.8 
3.8 
2.7 
2.4 
2.8 
3.5 
4.2 
9.0 
4.8 
3.6 
3.6 
3.2 
2.8 
2.6 
2.5 


2.4 
2.3 
2.3 
2.3 
2.4 
2.3. 
2.3 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.3 
2.6 
2.5 
2.5 
2.3 
2.3 
2.5 
2.9 
2.5 
2.6 
3.8 
2.6 
2.3 
2.3 
2.8 
3.0 
2.8 


July.     Aug.  I  Sept. 


_L 


2.4  I 
3.2  I 
2.9 
2.4  I 
2.5 
2.8  I 

4.6  I 
4.1  ) 

4.4  I 

4.8  I 

3.9  I 
7.0, 
6.0 
4.0  ! 
2.9  I 

2.7  ' 

2.5  j 
2.4  I 
2.4  I 
2.3 
2.3 
2.4 
2.3 
2.1 
2.1 
2.2 
2.1 
2.1 
2.3 
2.3 
2.2 


2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.5 
2.9 
3.8 
3.1 
2.9 
5.1 
4.0 
3.4 
2.6 
2.5 
2.5 
2.4 
2.3 
2.3 
3.0 
3.0 
2.6 
2.3 
2.3 
2.2 
2.0 
1.9 


1.9 
2.0 
2.5 
3.0 
2.9 
2.0 
1.9 
1.9 
1.8 
1.8 
1.8 
2.9 
3.0 
2.1 
2.0 
1.9 
1.8 
1.8 
1.8 
1.7 
1.8 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1,6 
1.6 
1.7 


Oct. 


2.7 
2.8 
2.1 
2.0 
1.8 
1.8 
1.7 
1.7 
1.6 
2.1 
3.0 
3.7 
2.6 
2.5 
2.3 
2.4 
2.3 
2.3 
2.3 
2.2 
2.1 
2.0 
1.9 
1.9 
2.0 
2.2 
2.3 
2.4 
1.9 
1.9 




Nov. 

Dec. 

1.9 

2.0 

1.8 

2.1 

1.7 

15.2 

1.7 

16.2 

1.6 

9.1 

1.6 

3.9 

1.6 

3.0 

1.5 

4.1 

1.6 

13.5 

2a 

9.4 

2.1 

4.5 

2.0 

3.8 

2.0 

4.1 

1.9 

4.5 

1.8 

4.9 

1.8 

3.8 

1.7 

3.6 

1.6 

3.2 

3.3 

2.9 

2.0 

4.0 

1.9 
1.8  I 
1.8  I 
1.9 
2.1  ! 
2.0  I 
2.4  ' 
2.3  I 
2.3 
2.0  I 


4.2 
3.8 
3.5 
3.2 
3.2 
3.3 
3.3 
3.0 


Station  rating  table  for  Etowah  River  near  Rome^  Ga.jfrom  August  17  ^  1904t  to  December  31, 

1906, 


Gage 
height. 

Discharge. !' 

Gage 
height. 

Discharge. , 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1     Feel. 

Second-feel. 

1        1.20 

1            360     ' 

1.70 

735 

2.20 

1,260 

2.70 

1,890 

1.30 

425    1 

1.80 

830 

2.30 

1,380 

1        2.80 

2,030 

1        1.40 

495 

1.90 

930    , 

2.40 

1,500 

1        2.90 

2,175 

1.50 

1             570     1 

2.00 

1,035     1 

2.50 

1,625 

1        3.00 

2,320 

1.60 

1       -  1 

2.10 

1,145 

2.60 

1,755 

The  above  table  is  based  on  10  discharge  measurements  made  during  1904-1905.    It  is  well  defined. 

Note.— This  station  was  established  for  low-water  records,  and  these  only  are  reliable.  The  above 
rating  table  is  applicable  only  to  gage  heights  less  than  3  feet.  As  it  docs  «iOt  apply  to  the  higher  gage 
heights,  no  monthly  estimates  have  been  made. 
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AMICAIX>L.A  RIVER  N£AR  BALL.6ROUNI>,  GA. 

This  station  was  established  in  1905  for  the  purpose  of  making  miscellaneous  diachai^ 
measurements.  It  is  located  at  Hollensheds  Bridge,  one-fourth  of  a  mile  above  Heaid's 
mill  and  about  15  miles  northeast  of  Ballground,  Ga. 

Discharge  measurements  are  made  from  the  two-span  covered  bridge,  about  150  feet  in 
total  length.  The  meter  can  be  let  down  through  the  floor  at  the  side  of  the  bridge,  but 
the  current  under  the  bridge  is  rough  and  not  good  for  measurements.  Some  of  the  meas- 
urements were  made  about  40  feet  below  the  bridge.  The  stream  is  important,  and  a 
good  section  is  difficult  to  find,  but  it  is  probable  that  a  better  place  than  this  will  be  found. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  a  point  on  top  of 
the  downstream  end  of  the  wooden  floor  beam,  25  feet  from  the  left-bank  pier;  elevation, 
17.00  feet  above  the  datum  of  the  assumed  gage. 

Discharge  data  at  this  station  are  contained  in  Water-Supply  Paper  of  the  United  States 
Geological  Survey  No.  27,  page  45. 

Discharge  measuremeTits  of  Amicalola  Creek  near  BaUgroundf  Ga.^  in  1905. 


Date. 

Uydrographer. 

W'OthJ  ^„°' 

Mean 
velocity. 

Feet  per 
second. 

2.46 

1.61 

1.51 

heS^U 

Feet. 
1.58 
1.35 
1..15 

Dis- 
chai^ie. 

June  23 

0.  P.  Hall 

Feet. 
66 
38 
40 

feet. 
75 
67 
65 

Sernmd- 
feet. 

1^ 

November  16  o. 

M.  R.  Hall 

108 

November  16  » . 

do 

100 

a  Made  at  different  section. 
LONG   SWAMP  CREEK  NEAR  BALLGROUND,  GA. 

This  station  was  established  in  1905  for  the  purpose  of  making  a  series  of  miacellaiiecus 
discharge  measurements.  It  is  located  at  a  wooden  wagon  bridge  about  2  miles  southeast 
from  Ballground,  Ga.,  and  half  a  mile  above  the  mouth  of  the  creek  which  empties 
into  Etowah  River. 

The  current  is  swift  at  the  station  and  above  and  below  it.  The  bed  \s  sandy,  and  the  wat<^r 
is  shallow. 

Measurements  are  made  from  the  downstream  side  of  the  wooden  bridge  of  three  spans 
The  middle  span,  which  includes  all  of  the  creek  at  all  but  high  stages,  is  50  feet  long,  and  the 
two  end  spans  are  35  feet  each. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  a  nail  driven  horizon 
tally  into  the  upstream  side  of  a  Urge  sycamore  tree  on  the  right  bank,  about  100  feet  below 
the  bridge.    Elevation,  8.00  feet  above  the  datum  of  the  assumed  gage. 

Discharge  data  at  this  station  are  contained  in  the  Nineteenth  Annual  Report  of  the  United 
States  Geological  Survey,  Part  IV,  page  252. 

Discharge  measurements  of  Long  Swamp  Creek  near  Ballgrwind,  Ga.,  in  1905. 


Date. 


June  24 

November  15.. . 


Hydrographer. 


O.P.Hall.. 
M.R.Hall. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gase 
height. 

Feet. 

Square 

Feet. 

33 

54 

1.72 

1.27 

30 

43 

1.19 

.84 

Dis- 
cfaaigp. 

Second- 
feet. 


S3 

50 


MOBILE    RIVER   DRAINAGE    BASIN. 


119 


COOSA  RIVER  AT  RIVERSIDE,  ALA. 

This  station  was  established  September  25,  1896,  by  M.  R.  Hall.  It  is  located  at  the 
Southern  Railway  bridge,  Riverside,  Ala.,  about  4  miles  below  Lock  No.  4. « 

The  channel  is  straight  above  the  station  for  about  400  feet  and  below  for  about  3,000  feet. 
The  current  is  swift,  but  broken  by  a  ledge  of  rock  300  feet  above  the  bridgp.  The  channel 
is  614  feet  b3tween  bridge  abutments  and  is  broken  by  four  piers.  The  width  at  ordinary 
stages  is  about  575  feet.  Both  banks  are  high.  The  left  bank  is  liable  to  overflow,  but  all 
water  passes  beneath  the  bridge.  The  bed  of  the  stream  is  rocky  and  permanent  and  not 
very  rough. 

Discharge  measurements  are  made  from  the  railway  bridge  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  water  face  of  the  abutment  on  the  left  bank,  down- 
stream side. 

A  standard  chain  gage  is  fastened  to  the  downstream  guard  rail  at  a  point  570  feet  from  the 
initial  point  for  soundings.  Length  of  the  chain ,  35.02  feet.  The  gage  is  read  once  a  day  by 
S.  T.  Waits,  who  is  paid  by  the  Alabama  Geological  Survey. 

Bench  marks  were  established  as  follows :  (1)  The  capstone  on  the  circular  pier  of  the  turn 
span;  elevation,  26.80  feet.  (2)  A  copper  plug  set  in  solid  rock  on  the  right  bank,  about  100 
feet  above  the  bridge;  elevation,  11.95  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  pubhcations  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS=Water5upply  Paper): 

Description:  Ann  18,  iv,  pp  99-100;  WS  15,  p  51 ;  27,  p  48;  36,  p  149;  48,  p  164;  65,  p  279;  83,  pp  143-144; 
98,  pi  46;  127,  p  136. 

Discharge:  Ann  18,  (v,  p  100;  19,  iv,  p  247;  W8  16,  p  51;  27,  p  57;  36,  pp  149-150;  48,  p  164;  65,  p  279;  83, 
p  144;  96,  p  147;  127,  p  130. 

Dischaxge,  monthly:  Annl8,lv,pl01;  19,lv.p248;  20,iv,pl87;21,Iv,pl50;  22,lv,  p200;  W8  75,  p91; 
83.  p  145;  98,  p  148;  127,  p  138. 

Discharge,  yearly:  Ann  20,  Iv,  p  51. 

Oage heights:  WS  11,  p  30;  15,  p  52;  27,  p  54;  36,  p  150;  48,  p  165;  65.  p  280;  83,  p  144;  98,  p  147;  127,  p  137. 

Uydrognphs:  Ann  19,  iv,  p  249;  20,  iv,  p  187;  21,  iv,  p  150;  22,  iv,  p  200;  WS  75.  p  91. 

Map:  Ann  19.  Iv,  p  246. 

Rating  tables:  Ann  18,  iv,  p  101;  19,  iv,  p  218;  WS  27,  p  58;  39,  p  445;  52,  p  514;  65,  p  322;  83,  p  146;  98, 
p  148;  127,  p  137. 

DisdiiOrge  TneasuremejUs  of  Coosa  River  at  Riverside  ^  Ala.f  in  1906. 


Date. 


February  28... 
February  28l.. 

August  11 

September  25.. 
November  29.. 


Hydrographer. 


J.  M.  Giles.... 

do 

B.  S.  Drane. . . 
F.  A.  Murray. 
W.K.HalL... 


Width. 

Area  of 
section. 

Mean., 
velocity. 

Gage, 
height. 

Dis- 
charge. 

Feet. 

feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

563 

7,000 

a33 

7.75 

23,320 

'        563 

6,546 

3.23 

7.20 

21,150 

'        539 

4,111 

1.58 

2.75 

6,483 

1        503 

3,203 

.83 

1.14 

2,643 

!        514 

3,451 

.94 

1.5. 

3,256 
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DaUy  gagt  height,  in  feet,  ofCooaa  River  ai  Riverndef  Ala.,  for  1906, 


Day. 


1 

4.2 

2 

4.0 

3 

3.8 

4 

3.4 

6 

3.0 

6 

2.25 

7 

2.6 

8 

2.95 

0 

3.1 

10 

3.5 

11 

4.0 

12..   . 

6.3 

13 

11.5 

14 

12.8 

15 

13.0 

16 

12.5 

17 

11.1 

18 

8.3 

19 

5.2 

30 

4.6 

21.. 

4.0 

22 

3.6 

23 

3.2 

24 

3.0 

25.... 

2.9 

28 

2.7 

27 

2.6 

28 

2.6 

29 

3.0 

30 

37 

31 

3.2 

Jan.  ;  Feb.  I  Mar.  i  Apr.     May.    June.    July,  i  Aug.     Sept. 


3.3 
Z.2 
3.0 
2.7 
3.5 
5.4 
7.2 
9.2 
13.1 
14.8 
14.5 
13.8 
13.1 
12.9 
12.3 
10.2 
9.0 
7.6 
7.0 
7.9 
10.0 
12.4 
12.6 
12.6 
12.6 
12.0 
9.6 
7.2 


5.6 
4.9 
4.4 
4.0 
3.8 
3.7 
3.5 
3.5 
3.5 
3.8 
4.5 
4.9 
4.9 
4.6 
4.2 
3.8 
3.5 
3.3 
3.2 
3.1 
5.5 
5.9 
6.4 
6.7 
6.4 
4.8 
4.2 
3.8 
3.4 


3.0 
3.0 
2.9 
2.85 
2.8 
2.9 
3.0 
3.1 
3.4 
3.6 
3.6 
3.5 
3.2 
3.4 
3.4 
3.4 
3.2 
3.0 
3.0 
3.0 
2.7 
2.75 
2.75 
2.65 
2.6 
2.6 
I  2.7 
2.75 
2.85 


3.2       3.4 
3.1! 


3.6 
4.0 
4.3 
4.1 
3.8 
3.7 
3.8 
4.0 
4.0 
3.6 
3.5 
3.4 
3.4 
3.0 
2.65 
3.9 
6.7 
6.9 
6.9 
5.6 
4.6 
4.4 
4.1 
6.2 
8.4 
9.9 
10.5 
8.8 
7.0 
5.7 
4.5 


■  I  ■ 


3.9 

3.4 

3.0 

2.7 

2.55 

2.45 

2.4 

2.3 

2.25 

2.15 

2.1    j 

2.05 

2.0 

2.0 

2.0 

2.1    ! 

2.25 

2.45  ' 

2.45 

2.5 

2.65 

2.8 

2.8 

3.1 

3.2 

3.3 

3.0 

2.8 

3.6 

3.9 


3.8 

3.7 

3.6 

3.2 

3.0 

2.85 

2.8 

2.75 

3.1 

a7 

3.0 

4.5 

5.2 

6.3 

6.2 

6.0 

5.0 

3.4 

2.5 

2.4 

2.3 

2.1 

2.05 

2.0 

1.9 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 


2.05 

2.1 

1.9 

1.65 

1.5 

1.5 

1.5 

1.45 

1.45 

1.65 

2.7 

3wl 

3.5 

4.1 

5.1 

4.7 

5.1 

5.2 

5.0 

4.7 

a7 
3.0 
2.5 
2.3 

2.05 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 


Oct. 


1.75 

1.6 

1.6 

1.8 

2.0 

2.05  I 

2.1 

1.8 

1.4 

1.4 

1.3 

1.26 

1.2 

1.4 

1.9 

2.25 

2.05 

1.8 

1.25 

1.2 

1.15 

1.15 

1.15 

1.15 

1.15 

1.1 

1.0 

1.0 

1.0 

1.0 


1.0 

1.2 

1.6 

1.85 

1.8 

1.65 

1.6 

1.5 

1.45 

1.55 

1.75 

2.4 

2.6 

3.0 

3.1 

2.8 

2.2 

2.2 

2.1 

2.1 

1.8 

1.5 

1.45 

1.4 

1.3 

1.3 

1.3 

1.3 

1.3 

1.45 

1.6 


Nov.     Doc. 


L5 

1.45 

L4 

1.4 

1.3 

1.2 

1.2 

1.2 

1.2 

1.25 

1.4 

1.4 

1.3 

1.3 

1.35 

1.3 

1.25 

1.2 

L2 

1.2 

1.2 

1.15 

1.2 

1.4 

1.5 

1.35 

1.3 

1.25 

1.5 

1.5 


l.S 
1.5 
16 
«.! 
&3 
fl.7 
9.7 
6.1 

6.3 
8.9 

la; 
9.0 
:.« 
5.8 
6.4 

6.8 
6.8 
6.1 
5.3 

6.S 
8.6 

ia9 

&6 
8.0 
6.9 
6.2 
6.0 
5.8 
5.4 


1 


Station  rating  table  for  Coosa  River  at  Riverside ,  Ala.  ^  from  January  1, 1904,  ^  December  SI, 

1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gafl:e 
height. 

Feet. 

1  Discharge. 

Feet. 

Second-feet. 

0.30 

1.150 

1.60 

;         3,430 

.40 

1.300 

1.70 

3,655 

.50 

1.450 

1.80 

3,890 

.60 

1.605 

1.90 

4.130 

.70 

1,760 

2.00 

4,380 

.80 

1.920 

2.10 

4,635 

.90 

2,085 

2.20 

4,895 

1.00 

2,255 

2.30 

5,160 

1.10 

2.4a5 

2.40 

5.425 

1.20 

2.620 

2.50 

5,695 

1.30 

2.810 

2.60 

5,970 

1.40 

3,010  : 

2.70 

6,250 

1.50 

3,215 

2.80 

6.640 

hei^t. 

Discharge. 

hei^t. 

Diachaige. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

2.90 

6,835    1 

4.40 

11.930 

3.00 

7.135    ! 

4.60 

12.640 

3.10 

7,440    ' 

4.80 

13.3B0    , 

3.20 

7,750    1 

5.00 

14,000 

a30 

8,070 

6.20 

14.800 

3.40 

8.400    1 

5.40 

15.630 

3.50 

8,740    1 

5.60 

16,270 

3.60 

9,080    1 

5.80 

17.010 

3.70 

9,430 

6.00 

17.750    1 

3.80 

9,780 

6.20 

18,490 

3.90 

10,130 

6.40 

19,230 

4.00 

10,480 

6.00 

19,970 

4.20 

11,200 

6.80 

30,710 

The  above  tHl)le  is  h&sed  on  discharge  Tno:isureinents  made  during  1904-5  and  several  older  niea»- 
urements.  It  is  well  deflned  between  grige  heights  0.4  foot  and  4  feet.  Al>ove  4  feet  the  table  is  not  »i> 
well  deflned.  as  the  high-water  measurements  are  more  .Hbattered.  The  high-water  discharge  is  only 
approximate. 
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Estimated  morUfdy  discharge  of  Coosa  River  at  Riverside j  Ala.  ^  for  1905. 
[Drainage  area,  7,065  square  miles.] 


Ifontli. 


January 

February 

March 

ApriL 

May 

June 

July 

August 

September 

October. 

November 

December. 

Th6  year. 


Discharge  In  second-feet. 


Run-off. 


Maximum.   Minimum. 


Mean. 


j  Second-feet  I  ry^^fu  in 


43,aso  I 

50,310  I 

20,340 

9,080 

34,400 

10,130 

18,860 

14,800 

5,028 

7,440 

3,215 

35,880 


5,028 
6,250 
7,440 
6,970 
6,110 
4,380 
3,655 
3,112 
2,255 
2,256 
2,528 
3,215 


14,500 
30,340 
11,710  I 
7,266 
14,650 
6,259  I 
7,990 
6,813  , 
3,203 
3,921 
2,838 
21,330  I 


2.05 
4.29 
1.66 
1.03 
2.07 
.886 
1.13 
.964 
.453 
.556 
.402 
3.02 


50,310  , 


2,255  ,       10,900  , 

I      i 


1.54 


2.36 
4.47 
1.91 
1.15 
2.39 
.088 
1.30 
l.ll 
.505 
.640 
.448 
3.48 

20.75 


OOSTANAUI^A  RIVElt  AT  RESAOA,  GA. 

'Diis  station  was  maintained  by  the  United  States  Geological  Survey  from  August  1 ,  1896, 
to  April  30,  1899,  and  was  reestablished  at  the  beginning  of  the  year  190/T.  It  is  located 
at  the  bridge  of  the  Western  and  Atlantic  Railway,  in  the  town  of  Resaca,  800  feet  south 
of  the  depot. 

The  channel  is  slightly  curved,  the  same  curve  extending  about  300  feet  above  and  below 
the  bridge.  The  current  is  moderate,  becoming  rather  sluggish  at  low  water.  The  right 
bank  is  rock  at  the  edge  of  the  water,  and  has  a  solid  stone  abutment  and  railroad  embank- 
ment, which  is  above  high-water  level.  The  left  bank  is  low,  cultivated,  and  overflows  dui^ 
ing  high  water  480  feet  to  the  end  of  the  trestle.  The  bed  of  the  stream  is  composed  of  rock 
near  the  right  bank,  but  other  parts  appear  to  be  sandy.  To  the  left  of  the  pier  it  is  nearly 
filled  up  with  logs  and  brush.    There  is  one  channel,  broken  by  one  pier  at  ordinary  water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  iron  bridge.  The 
bridge  consists  of  three  spans  of  120  feet  each,  and  480  feet  of  trestle  approach  at  the  left 
bank.  The  left  span  of  the  bridge  is  entirely  outside  of  the  river,  except  at  high  water. 
Measurements  are  also  made  from  a  boat  at  the  ferry  about  200  feet  above  the  bridge, 
where  the  section  is  somewhat  better.  The  initial  point  for  soundings  is  the  end  of  the 
bridge  at  the  right  bank,  downstream  side. 

Gage  heights  are  observed  from  the  United  States  Weather  Bureau  gage,  which  is  a 
heavy  timber  attached  vertically  to  the  downstream  si^je  of  the  center  pier  of  the  bridge. 
Bench  marks  were  established  as  follows:  (1)  The  top  of  the  downstream  end  of  the  second 
crossbeam  from  the  right  bank;  elevation,  38.94  feet.  (2)  A  cross  mark  on  the  top  of 
the  limestone  bowlder  on  the  north  side  of  the  river,  about  130  feet  from  the  end  of  the 
railroad  bridge  and  40  feet  west  of  the  railroad  track;  elevation,  34.23  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Water-Supply  Paper): 

Description:  Ann  18.  Iv,  p  98;  WS  15,  p  50;  27.  p  48;  36,  pp  146-147;  48,  p  162;  65,  p  277;  127,  pp  138-139. 

Dischaige:  Ann  18.  Iv,  p  99;  WS  15,  p  50;  27,  p  57;  36,  p  147;  48,  p  162. 

DiflCharge,  monthly:  Ann  19,  iv,  p  245;  20,  Iv,  pp  181-190;  21,  Iv,  p  147;  22,  Iv.  p  198;  WS  75.  p  90. 

Dischatge,  yearly:  Ann  20,  Iv,  p  51. 

Gage  heights:  WS  11,  pp  28-30;  15,  p  50;  27.  p  52;  36,  p  147;  48,  p  163;  65.  p  278. 

Hydrographs;  Ann  19.  Iv,  p  246;  20.  iv.  p  190;  21,  iv,  p  148;  22.  iv,  p  198. 

Rainfall  and  run-off  relation:  Ann  20, 1  v.  p  181. 

Rating  tables:  Ann  18,  iv.  p  99,  19,  iv.  p  245,  WS  27.  p  58;  .'19.  p  445;  .V2,  p  514;  65.  p  322. 
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Discharge  measurements  ofOostanaula  River  at  Resaoa,  Ga, 


Date. 


Ilydrographer. 


ws/ifrH  I  Area  of  i     Mean    !     Gaxe     1      Dis- 
I  wiatn.   section.  ;  velocity,     hei^t.   ,  charge. 


1904. 
September  26  a. 
November  25  a. 
December  21 . . . 

1905. 

March  14. 

June  7 

September  26 . . 


1906. 
January  2 M.  R.  Hall 


O.P.Hall., 

do 

M.  R.  Hall. 

O.P.Hall., 

do 

do 


Feet. 


Square  \  Feet  per 
feet.        second. 


138  I 
•  177  I 


156 


676 

774 
614 

1,173 
873 


1,079 


0.40 

.55! 
.97 

2.15 
1.53 
.72 

2.01 


I  Secomd- 
Feet.  feet. 

0.95  I  273 

1.57  427 


1.79 

5.10 
3.30 
1.91 

4.60 


a  Made  at  different  section. 
Daily  gage  height  j  in  feet  ^  ofOostanaula  River  at  Resaca,  6a.  f  for  1905. 


m 

2,521 
1,339 


Day. 


Jan.      Feb.     Mar.  I  Apr.  ;  May. 


1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
13.. 
19.. 
23., 
21.. 
22. 
23., 
24. 
25. 
26. 
27. 
23. 
29. 
30. 
31. 


3.6 
3.0 
2.6 
3.0 
4.0 
3.6 
4.0 
5.4 
4.0 
3.8 
3.8 
9.0 
14.2 
20.2 
13.2 
6.0 
5.0 
4.6 
4.2 
4.8 
4.2 
4.0 
4.0 

as 

3.5 
3.4 
3.2 
3.2 
3.0 
3.2 
3.6 


3.4 

a2 

3.0 
3.0 
3.2 
&5 
9.0 
9.5 
18.0 
19.8 
18.5 
17.0 
13.0 
12.0 
10.0 
7.5 
6.5 
6.0 
5.8 
10.2 
20.2 
22.0 
20.6 
18.6 
8.6 
7.2 
6.5 
6.0 


5.4 
5.2 
5.0 
4.5 
4.2 
4.3 
4.5 
4.5 
4.5 
7.6 
8.6 
7.0 
6.8 
6.2 
6.0 
4.7 
4.6 
4.5 

4.2  I 

4.3  I 
8.5 
9.2 
&5 
5.5  I 
5.2  , 
4.6 
4.6 
4.4 
4.2 
4.2 
4.0 


4.0 
4.0  I 
4.0 

a8 

4.2, 
4.8  i 

4.4  I 

a8 

18 
4.0  I 
4.0 
3.8  ! 
4.2  ; 
5.0  i 
4.8  1 
4.6 
4.6  I 
4,4  ' 
3.8  i 
■  -i.O  I 
4.0  I 
3.8  ' 
3.6  I 

ae 

4.0  ' 
6.6  I 
6.2  I 
9.2  , 


June. 


July.  I  Aug.     Sept. 


8.2 
5.8 
5.0 
5.8 
5.6 
5.2 
4.8 
4.6 

5.8 
5.2 
4.8 
4.2 

a8 
a  6 

10.3 

9.6  I 
8.0  I 
6.3  I 

5  2 ; 

4.6 

4.6  I 

5.2  I 
14.0 
ll.O  1 

8.6  I 

6.8 

5.4 

5.0 

4.6 

4.6 


4.0  j 

a8 

a8  I 
ao  I 
a6  I 
a4l 
a4 
a6 
a  2 
ao 

2.8  I 

a2  I 
ao 

2.8  \ 
2.8  ' 

ao  , 
a2 
a8  ' 
a  2 
a2 

4.0  I 
6.0  I 
5.0 

as  I 
a4 

a  2 

t 

5.2  1 

4.2 

4^2' 


6.0 
5.6 
4.4 

a6 
a  2 
ao 

3  4 

ao 
a6 

4.8 
5.0 
7.4 
8.8 
5.8 
4.0 
a  8 
4.0 

ao  I 

32  I 

ao  I 
ao 

ao  I 
ao  ! 

2.8  I 
2.8  ' 
2.8  I 
2.4, 
2.4 
4.0  I 

ao  I 

2.8  ' 


2.6 
2.3 
2.0 
1.8 
1.6 
1.8 
2.0 
2.8 
6.0 
4.6 
4.2 
4.6 
7.6 
4.2 
6.2 
6.8 
8.8 
&4 
4.7 

a8 
a4 

2.8 

2.8 

ao 

4.0 

a8 
a  4 

2.8 
2.6 
2.4 
2.2 


Oct. 


Nov.     Dee. 


2.0 

a2 
ao 

2.6 
2.8 
2.4 
2.2 
2.0 
1.8 
1.8 
1.6 
5.0 
4.0 

a4 

2.8 

2.2 

2.2 

2.0 

1.8 

1.8 

1.8 

1.8 

1,8 

1.8 

1.8 

1.9 

1.9 

1.85 

1.85 

1.86 


I 


1.9 
1.9 
1.95 
2.8 

ai 

2.7 
2.1 
2.0 
1.9 
1.9 

ai 

5l2 

a7 

2.9 

2  6 

2.9 

2.9 

2.75 

Z4 

2  3 

2  2 

2.1 

2.1 

2.0 

2.1 

2.4 

2.9 

2.7 

2.4 

2.4 

2.4 


I 


2.4 
2.1  '       2.5 

2. 1  I     14. 1 


2.1 

2.1  I 

2  1  ! 
2,1! 

2.2  ' 
22; 
2.2 


las 

9.C 
64 
4.6 
8.C 
17.4 
1&2 


2.2  1     12.4 
2.2  I      7.6 


2.1 

2.1  j 
20  ' 
2.1 
2.1  I 

2.1  , 

2.1, 

2.2 

ao 

2.4 

2.2  ' 
2.2 
2.3 
2.9 
15| 
2.3 
2,3 
2.5 


6  4 
5.1 
7.4 

ae 

7,4 

5l9 
5.2 
5.4 
12.8 
12-4 
11.4 
10.0 
9.G 
7.0 
6.4 
6G 
&1 
69 
62 


UOBILK   KIVER  DRAINAGE   BASIN. 


123 


Station  rating  tdUe  for  Oosianaula  River  at  Resaca,  Ga.jfrom  January  1  to  December 

31, 1905. 


Gaffe 
height. 

Discharge. 
Second-feet  J 

Gage 
height. 

Discharge. 

he'i^t. 
Feet. 

Discharge.  I| 

1{" 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

1.50 

420 

3.30 

1,335    ! 

5.10 

2,530    1 

7.80 

4,640 

1.60 

455 

3.40 

1.305    1 

5.20 

2,600    ^ 

8.00 

4,800 

1.70 

405 

3.50 

1,455    ' 

5.30 

2,675    ; 

8.20 

4,980 

1.80 

540 

3.60 

1.520 

5.40 

2,750    J 

8.40 

5,160 

1.90 

^5 

a70 

1.585 

5.50 

2,825     1 

8.60 

5,340 

2.00 

630    1 

3.80 

1,650 

5.60 

,     2,900    1 

8.80 

5,520 

2.10 

680 

3.90 

1,715 

5.70 

2,075     1 

9.00 

5,700 

2.20 

730    1 

4.00 

1,780 

5.80 

3,050 

9.20 

6,880 

2.30 

780 

4.10 

1,845 

5.90 

3,125     1 

9.40 

6,060 

2.40 

830 

4.20 

1,910 

6.00 

3,200 

9.60 

6,240 

2.50 

880 

4.30 

1,975 

6.20 

3,360     1 

9.80 

6,420 

2.60 

935 

4.40 

2,040 

6.40 

3,520     1 

10.00 

6,600 

2.70 

990 

450 

2,110 

6.60 

3,680     1 

10.20 

6,780 

2.80 

1,045    1 

4.60 

2,180 

6.80 

3,840    1 

ia40 

6,960 

2.90 

1,100 

470 

2,250 

7.00 

4,000     1 

10.60 

7,140 

3.00 

1,155 

480 

2,320 

•      7.20 

4,160 

10.80 

7,320 

3.10 

1,215    1 

490 

2.390 

1        7.40 

4,320     1 

11.00 

7,500 

1  '■" 

V         1.275    ' 

[                      1 

5.00 

2,460 

7.60 

4,480    1 

The  above  table  is  based  on  six  discharge  measurements  made  during  1904-5  and  one  high-water 
measurement  in  1906.  It  is  weil  defined  between  gage  heights  1.6  feet  and  6  feet.  Above  6  feet  the  table 
is  unoeruin,  the  high-water  estimates  being  rough  approximations.  Above  gage  height  11  feet  the 
rating  curve  is  a  tangent,  the  difference  being  100  per  tenth. 


EetimeUed  monthly  discharge  ofOosUmarda  River  at  Resaeaj  Oa.,  for  1906. 
[Drainage  area,  1,614  square  miles.] 


Month. 


Januaiy 

February . . 

March 

April 

May 

June 

July 

August 

8epteml)er. 

October 

November . 
December  . 


The  year. 


Dischai 

■go  m  second 
Minimum. 

-feet. 
Mean. 

Run-off. 

Maximum. 

Second-feet 

Depth  m 
inches. 

16,700 

935 

2,876 

1.78 

2.06 

18.500 

1,165 

7,512 

465 

484 

5,880 

1,780 

2,756 

1.71 

1.97 

'           5.880 

1,820 

2,123 

1.32 

1.47 

10,500 

1.520 

3,476 

2.15 

2.48 

3,200 

1,045 

1,572 

.974 

1.09 

5.520 

830 

1,793 

1  11 

1.28 

5,520 

465 

1.736 

1.07 

1.23 

2,460 

455 

818 

.507 

.^ 

2,600 

685 

922 

.571 

.658 

'            1,166 

630 

752 

.466 

.820 

14.700 

830 
455 

5,409 
2,645 

3.35 

3.86 

18,500 

1.64 

22.01 
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COOSA WATTEE  ItlVER  AT  CARTEKS,  GA. 

This  river  is  formed  by  the  junction  of  Ellijay  and  Cartecay  rivers  at  EUijay,  G».,  and 
flows  in  a  southwesteriy  direction,  joining  the  Conasauga  to  form  the  Oostaoaula.  Its 
drainage  area  is  for  the  most  part  mountainous  and  covered  with  forest  growth.  The 
gaging  station  was  established  August  15, 1896,  by  M.  R.  Hall,  at  the  iron  highway  bridge 
at  Carters,  Murray  County,  Ga.  Carters  is  at  the  he^id  of  navigation,  small  boats  running 
to  Rome,  Ga.,  and  the  Coosa  River  below.  It  is  at  the  foot  of  the  great  shoals  made  by 
this  stream  in  cutting  through  the  Cohutta  Mountains. 

The  channel  is  curved  for  1,000  feet  above  and  500  feet  below  the  station.  The  current 
is  swift  and  broken.  Both  banks  are  high,  but  overflow  at  flood  stages.  The  bed  of  the 
stream  is  of  gravel  and  is  not  liable  to  change. 

Discharge  measurements  are  made  from  the  single-span  highway  bridge  and  ita 
approaches.     The  initial  point  for  soundings  is  the  land  side  of  the  pier  on  the  right  bank. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  the  bridge  in  the  third 
panel  from  the  right  bank;  length  of  chain,  36.57  feet.  The  observer  b  R.  P.  Messer,  who 
reads  the  gage  once  a  day.  Bench  marks  were  established  as  follows:  (1)  The  top  of  the 
cylindrical  iron  pier  at  the  right  bank,  downstream  side;  elevation,  30.35  feet.  (2)  The 
top  of  a  stone  post  set  into  the  ground  on  the  north  side  of  the  river,  about  300  feet  from 
the  end  of  the  iron  bridge  and  on  the  west  side  of  the  road  leading  toward  Carter's  mill; 
elevation,  22.15  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  ( Ann = Annual  Report:  WS= Water-Supply  Paper): 

Description:  Ann  18,  iv,  pp  9(M)7;  WS  15,  p  49;  27,  p  48;  36,  pp  144-145;  48,  p  161;  65,  d  276;  83.  p  151; 
98,  pp  156-157;  127,  p  139. 

Dischargip:  Ann  18,  Iv,  p97;  VVS15,p49;  27,  p  57;  36,  p  145;  48,  p  161;  65,  p  276;  83.  p  151;  98,  p  157;  127. 
pl40. 

Discharge,  monthly:  Ann  19,  iv.  p  244;  20  iv.  pp.180, 191;  21,  iv,  p  146;  22,  iv,  p  197;  WS  75,  p  89;  83, 
p  153;  98,  p  159;  127,  p  141. 

Discharge,  yearly:  Ann  20,  iv,  p  51. 

Oage  heights:  WS  11.  p  27;  15,  p  49;  27,  p  52;  36.  p  146;  48,  p  162;  65,  p  277;  83,  p  152;  98,  pp  157-158; 
127,  p  140. 

Hydrographs:  Ann  19,  iv,  p  244;  20,  Iv,  p  192;  21  iv,  p  147;  22,  iv,  p  197. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  181. 

Rating  tables:  Ann  18,  iv,  p  98;  19,  iv,  p  243;  WS  27,  p  58;  39,  p  445;  52,  p  514;  65,  p  322;  83,  p  153;  9S, 
p  158;  127,  p  141. 

DUcharge  measurements  ofCoosawaUee  River  at  Carters^  Ga.^  in  1906. 


Date. 


Hydrographer. 


March  18 O.  P.  Hall. 

March  28 do 

JuneG do 

September  28 do 

Deoemlx^r  30 do 

Decemlxrao...    M.  R.  Hall. 


mdth. 

Area  of 
section. 

Mean 
velocity. 

hei^t. 

Dlfl- 
chaTg«>. 

Feet. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

112 

372 

2.28 

2.10 

»48 

112 

389 

2.36 

2.21  1 

917 

112 

326 

2.13 

1.77 

ew 

106 

212 

1.70 

1.02  1 

361 

111 

384 

2.45 

2.39  ' 

<»42 

111 

384 

2.48 

2.39 

951 
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DaUy  gage  keightf  in  feet,  of  Cooaawattee  River  al  Carters^  Ga,,for  1906. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

2e. 

27, 
28. 
29. 
30. 
31. 


Jan.  I   Feb.  I  Mar.  | 


1.3 
1.8 
1.8 
1.8 
1.7 
1.7 
1.1 
1.2 
1.3 
1.2 
1.1 
14.5 
7.3 
4.2 
3.6 
3.1 
3.0 
2.8 
2.6 
2.4 
2.3 
2.0 
1.8 
1.6 
1.4 
1.2 
1.1 
1.2 
1.3 
1.3 
1.4 


1.4 
1.6 
1.4 
1.4 
1.4 
1.5 
3.0 
9.5 
13.0 
5.0 
4.0 
4.0 
&0 
4.0 
3.0 
3.0 
2.6 
2.6 
2.8 
14.0 
10.0 
6.0 
4.0 
3.5 
3.0 
3.5 
3.3 
3.2 


3.0 

3.0 

2.8  I 

2.7 

2.6' 

2.3  I 

2.2 

2.2  j 

2.5  I 

3.0 

4.2 

3.2  i 
2.4 
2.3 

2.3  I 
2.2 
2.2 

2.1  , 
2.0 
2.0 
6.5 
3.5 
3.0 
2,6 
2.5  I 
2.4 
2.3 
2.2 

2.2  ' 
2.5 
2.5  ' 


Apr.  '  May.  .  June. 


2.4 

2.2 

2.1 

2.0 

2.0 

2.3 

2.2 

2.2 

2.1 

2.1 

2.3 

2.5 

2.4 

2.3 

2.2 

2.0 

2.0 

1.95 

1.95 

1.8 

1.8 

1.&5 

1.9 

2.0 

2.0 

1.9 

2.5 

2.1 

2.0 

3.5 


I 


2.5 

2.0 

2.0 

1.9 

1.9 

2.3 

2.3 

2.2 

2.1 

2.0 

2.0 

1.9 

1.9 

1.85 

3.5 

5.5 

3.3 

2.6 

2.3 

2.4 

2.2 

7.0 

4.0 

3.5 

3.0 

2.8 

2.5 

2.3 

2.3 

2.2 

2.2 


2.0 

2.0 

1.95 

1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.8 

1.8 

1.7 

1.7 

1.7 

1.9 

1.8 

1.8 

1.7 

1.8 

1.8 

1.75 

1.9 

1.9 

1.8 

1.8 

1.9 

3.5 

3.0 

2.0 

2.0 


July.     Aug.  I  Sept.     Oct. 


I 


1 


1.9 
1.8 
1.8 
1.8 
1.9 
2.0 
2.0 
1.9 
2.0 
3.0 
5.0 
5.5 
4.0 
2.0 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.7 
1.8 
2.0 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.5 


1.5 

1.5 

1.4 

1.4 

1.35 

1.35 

1.35 

1.6 

1.6 

2.0 

4.0 

3.0 

2.5 

2.0 

3.5 

3.0 

2.5 

2.4 

2.0 

2.0 

1.8 

1.8 

1.7 

1.7 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 

1.4 


'     1.6     I 


1.4 

4.2 

3.5 

2.0 

1.6 

1.4 

1.4 

1.35 

1.3 

1.3 

1.3 

6.0 

2.0 

1.5 

1.4 

1.3 

1.3 

1.2 

1.2 

1.15 

1.15 

1.1 

1.05 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 
1.0 
1.1 
1.0 
1.0 

.9 

.9 

.9 
1.0 
1.0 
3.0 
1.8 
1.8 
1.8 
1.6 
1.4 
1.4 
1.4 
1.3 
1.3 
1.4 
1.4 
1.3 
1.3 
1.2 
1.2 
1.2  I 

1.2  j 

1.3  ' 
..3  I 
1.2  ' 


I      1-2  I 


Nov. 

1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
1.0 
1.0 

1.0  I 

::i 

1.1, 

2.0. 

2.1  ' 
1.6  , 

1.1 

1.1 ; 
1.1 ' 


Dec. 


1.1 
2.0 

1&2 
9.0 
4.0 
3.0 
3.0 

12.0 
9.6 
4.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.3 
2.2 
2.2 
2.1 
2.1 
5.0 
4.0 
3.6 
3.2 

ao 

2.5 
2.5 
2.4 
2.4 
2.4 
2.4 


Station  rating  table  for  Coonawattee  River  at  Carters,  Ga.,from  January  1  to  December  SI,  1906. 


heiX.   ^^^''-^^^'      hel^t.     I^i-^hnrg..!    ^«^;    ,  DlBcharge. 


Feet. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 


Second-feet. 

I  325 

360 
400 
440 
480 
520 
560 
005 
650 
695 


Feet. 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 


Second- feet! 
I  740    ' 


785 

830 

875 

920 

970 

1,020 

1,070 

1,120 


Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 


Second-feet. 

I  1,170 
1,220 

I  1,275 

1,330 

i  1,386 

1,440 
1.500 
1.560 
1,620 


hei^t. 

1  Discharge. 

Feet. 

Second-feet. 

3.70 

1,680 

3.80 

[         1,740 

3.90 

1,805 

4.00 

1.870 

4.20 

2.000 

4.40 

2,130 

4.60 

2,270 

4.80 

2.410 

5.00 

2.550 

The  above  table  Is  baaed  on  dlschai^e  measurements  made  during  1902-1905.  It  Is  well  deflned  between 
heights  0.9  foot  and  4.5  feet.  The  table  has  been  extended  lieyond  these  limits.  Above  gage 
1 5  feet  the  rating  curve  is  a  tangent,  the  difference  being  72  per  tenth. 
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Estimated  monthly  discharge  of  CoosatoaUee  River  at  Carters ^  Ga.yfor  1905. 
[Drainage  area,  531  square  miles.] 


Month. 


January 

Febraary.. 

Maroh 

April 

May 

June 

July 

August 

September. 

October 

November., 
December. . 


Dischai^e  in  second-feet. 


Run-off. 


Maximum. !  Minimum. 


— I- 


9,390 
9,030 
3,630 
1,560 
3,990 
1,560 
2,910 
1,870 
3,270 
1,275 
830 
12,050 


400 
520 
786 
695 
718  , 
650  ' 
560 
500  I 
360  ' 
325 
325  ' 
400  , 


Mean. 


'  Second-feet    ,^ 


1,140 

2,264 

1^44 

858 

1,147 

752 

887 

750 

652 

490 

394 

2,026 


2.15    I 
126    I 

2.15  > 
1.62 

2.16  ' 
1.42 
1.67 
1.43 
1.23 

.933  , 
.742  ! 
3.82    ' 


2.48 
4L44 

2.48 
1.81 
2.« 
L5S 
L9S 
1.6S 
1.37 
L06 
.838 
4.40 


The  year. 


12,050  ; 


325  I 


1,043 


1.96 


26.  SI 


CARTECAY   RIVER   NEAR   CARTECAY,    GA. 

This  station  was  established  June  27,  1904,  by  M.  R.  Hall.  It  is  IcxrAted  at  the  Cartecay 
Bridge  on  the  public  road  6  miles  upstream  from  EUijay,  Ga.,  and  1^  miles  northwest  of 
Cartecay,  Ga.  Turkey  Creek  enters  from  the  south  side  and  Owltown  Creek  from  the  north 
side  between  this  point  and  Ellijay.  There  is  probably  no  considerable  interference  from 
dams  above  the  station. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  current  is 
swift.  Both  banks  are  high,  but  are  subject  to  overflow.  The  bed  of  the  stream  is  com- 
posed of  bowlders  and  is  probably  permanent,  the  water  flowing  in  one  channel. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single  60-foot  spaa 
wooden  bridge.  The  bridge  has  an  approach  on  the  right  bank  of  24  feet  and  on  the  left  bank 
of  26  feet.  The  initial  point  for  soundings  is  the  edge  of  the  abutment  on  the  right  bank, 
downstream  side. 

The  gage  is  a  vertical  10-foot  timber,  fastened  to  the  sill  and  downstream  post  of  the 
trestle  bent  at  the  right  bank.  The  gage  is  read  once  each  day  by  S.  A.  Burrell,  who  is  paid 
by  the  Georgia  Geological  Survey.  The  bench  mark  is  the  top  of  the  downstream  end  of  the 
first  floor  beam  from  the  right  bank,  marked  by  naib  and  white  paint;  elevation,  16.50  feet 
above  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pp.  142-143  . 

Discharge  measurements  of  Cartecay  River  near  Cartecay y  Ga.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
55 
56 
55 

Area  of 
section. 

Square 
69 

Mean 

velocity. 

Gage 
heigSt. 

Feet. 
1.20 
1.45 
..0. 

Di»- 
chaifTP. 

April  19 

June  22 

1 
. .    0.  P.  Hall 

Feet  per 
second. 

2.42 

Second- 
feet. 

167 

..' do 

82 
69 

2.80 
1.99 

230 

October  16. . 

.         do        

137 
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Daily  gage  height y  in  feet  j  ofCarteeay  River  near  Oartecay,  Oa.ffor  1906. 


Day.          '  , 

1 ' 

2 ' 

3 ' 

4 1 

5 , 

1 
6 1 

7 1 

8  .     .     .           1 

» 1 

24. 
25. 
26. 
27. 
28. 
29- 
30. 
31. 


17 

1 

,8 ::.::::.' 

19 1 

20 1 

21 

22 ' 

23 

'1 

I 


Jan. 

0.9 
.95 
.95 
.95 
.9 

1.55 
1.2 
1.1 
1.1 
1.2 
1.2 
'«9.7 
2.5 
1.7 
1.6 
1.4 
1.45 
1.35 
1,3 
1.2 
1.2 
1.15 
1.15 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.16 
1.1 


Feb.  I  Mar. 


0.95 

.95 

.9 

.85 

.9 
1.1 
1.1 
2.1 
2.9 
2.8 
1.6 
1.4 
2.8 
1.6 
1.5 
1.5 
1.4 
1.4 
1.35 
6.5 
3.6 
2.2 
1.9 
1.7 
1.7 
1.66 
1.65 
1.5 


1.46 

1.4 

1.4 

1.3 

1.35 

1.4 

1.45 

1.3 

1.3 

1.65 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.25 

1.25 

1.2 

1.6 

2.6 

1.8 

1,6 

1.5 

1.5 

1.5 

1.4 

1.3 

1.3 

1.6 

1.4 


Apr.     May.  '  Jane.  I  July. 


1.3 

1.3 

1.25 

1.2 

1.6 

1.5 

1.3 

1.25 

1.2 

1.1 

1.1 

1.7 

1.4 

1.3 

1.35 

1.3 

1.3 

1.3 

1.25 

1.25 

1.25 

1.2 

1.2 

1.25 

1.2 

1.25 

1.5 

1.3 

1.9 

1.8 


1.7 

1.7 

1.6 

1.5 

1.45 

1.4 

1.4 

1.9 

1.6 

1.5 

1.35 

1.3 

1.3 

1.25 

1.3 

2.1 

1.6 

1.4 

1.4 

1.3 

1.3 

2.6 

1.8 

1.7 

1.6 

1.6 

1.5 

1.4 

1.4 

1.35 

1.6 


1.4 

1.2 

1.3 

1.2 

1.3 

1.6 

2.6 

2.3 

1.8 

1.9 

1.7 

1.6 

1.5 

1.4 

1.35 

1.2 

1.2 

1.15 

1.1 

1.15 

1.1 

1.1 

1.1 

1.0 

1.0 

1.1 

1.1 

1.6 

1.4 

1.2 

1.2 

1.2 

1.6 

2.3 

1.9 

1.6 

1.5 

1.5 

1.4 

1.4 

1.3 

1.9 


Aug.     Sept. 


1.6 

1.5 

1.4 

1.4 

1.35 

1.2 

1.2  ; 

1.2  I 
1.15  ' 
1.16 

1.2  I 

4.3  I 

3.6  I 

2.7  ' 

2.1  I 
1.9    I 

1.25  I 
1.25  I 
1.2 
1.2 

1.2  I 

1.1  I 
1.1 

1.2  I 
1.2     I 
1.15 
1.15  ' 
1.15  I 


1.1 
1.0    I 
1.0    i 

.95  I 

.9 

.9 

.95 
1.6 
1.9 
1.8 
1.6 
1.5 
1.5 
1.6 
1.6 
3.6 
2.9 
2.1 
1.6 
1.5 
1.4 
1.35 
1.3 
1.3 
1.26 
1.2 
1.2 
1.2 
1.15 
1.1 
1.1 


i:i5 

1.15 

1.2 

1.25 

1.2 

1.2 

1.15 

1.1 

1.15 

1.15 

1.2 

1.9 

1.4 

1.3 

1.2 

1.2 

1.16 

1.15 

1.1 

1.1 
.9 
.9 
.9 

.96  I 


.95 

.9 
1.0 
1.0 
1.6 


I 


Oct. 

Nov. 

Dec. 

1.3 

0.9 

1.1 

1.2 

1.3 

1.3 

1.2 

1.2 

4.6 

1.7 

1.2 

3.2 

1.4 

1.1 

2.0 

1.3 

1.1 

1.8 

1.2 

1.1 

1.4 

1.1 

.95 

1.3 

1.0 

.95 

2.6 

1.0 

.9 

2.0 

1.0 

.9 

1.7 

1.1 

.85 

1.6 

1.1 

.85 

1.6 

1.1 

.9 

1.6 

1.0 

.9 

1.5 

'    .9 

.9 

1,5 

.9 

.0 

1.4 

.95 

1.0 

1..4 

1.0 

1.7 

1.4 

1.0 

1.5 

2.0 

.9 

1.3 

1.7 

1.1 

1.1 

1.7 

1.1 

1.1 

1.6 

1.1 

1.1 

1.5 

1.3 

1.5 

1.4 

1.2 

1.4 

1.4 

1.1 

1.3 

1.3 

1.1 

1.2 

1.3 

1.1 

1.4 

1.26 

.9 

1.2 

1.2 

.9 



1.2 

Station  rating  tdkiU  for  Cartecay  River  near  Cartecay,  Oa.,  from  July  i,  1904^  to  December 

31, 1905. 


Feei. 

0.80 

.90 

1.00 

1.10 


1 
DiMharge.  > 

Gage 
height. 

Feet. 

Second-feet. 

80    ' 

1.20 

95 

1.30 

113    , 

1.40 

134 

Dl«*.rKe.|!     °!^^ 


Second-feet.  I 


168 
185 
216 


Feet. 
1.50 
1.60 
1.70 


Discharge. 


I  Gage 

!  height. 

Second-feet.i  Feet. 

249    I  1.80 

286    '  1.90 

326    11  2.00 


I  Discharge, 


I 
I 

I 

Seeond-feet.l 

366    -j 

I  411     I 

I  456    ' 


I 


1 


The  above  table  is  based  on  eight  discharge  measurements  made  during  1904-5.  It  Is  well  defined 
l>etween  gage  heights  0.8  foot  and  1.6  feet.  As  the  highest  measurement  Is  at  1.5  feet  the  table  has  not 
been  extended  beyond  2  feet.  For  that  reason  no  monthly  estimates  have  been  made.  The  table  as 
given  covers  the  low-water  period. 

ELLIJAY  RIVER  AT  EI^MJAY,  GA. 

This  station  was  established  June  28,  1904,  by  M.  R.  Hall,  for  the  purpose  of  making  a 
series  of  miscellaneous  measurements.  It  is  located  at  a  wagon  bridge  about  one-half  mile 
east  of  Ellijay,  Gra.,  and  about  the  same  distance  above  the  junction  of  EUijay  and  Cartecay 


128 


STREAM    MEASUREMENTS    IN    1905,   PART   IV. 


The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  right  bank  is 
about  12  feet  high  and  the  left  bank  is  about  10  feet  high.  Both  banks  are  bordered  by 
fields  and  are  subject  to  overflow.  There  is  one  channel,  broken  by  one  wooden  pier.  The 
bed  of  the  stream  is  conposed  of  rock,  and  the  current  ranges  from  very  swift  aboT-e  the 
station  to  sluggish  below. 

Discharge  measurements  are  made  from  the  open  wooden  wagon  bridge,  having  two  40- 
foot  spans  and  50-foot  approaches  on  each  bank.  The  initial  point  for  soundings  is  the  end 
of  the  bridge  at  the  right  bank,  on  the  downstream  side. 

A  gage  stafT,  reading  from  2  to  6  feet,  is  nailed  to  the  downstream  vertical  poHt  at  the 
right  bank,  and  a  bench  mark  established  for  reference.  Regular  gage  readings  are  ni>l 
maintained.  The  bench  mark  is  a  small  nail  and  white  paint  mark  in  the  downstream 
vertical  post  at  the  right  bank;  elevation,  7.00  feet  above  datum  of  the  assumed  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Doecription:  127,  p  143. 

Dischazge:  27,  p  45;  36,  p  145;  43,  p  209;  98,  p  293;  127,  p  144. 

Discharge  meafturemenUi  of  EUijay  River  at  E^ijay,  Ga.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
70 
72 
69 

Area  of 
section. 

Souare 

85 
90 
70 

Mean 
velocity. 

Feet  per 
tecond. 

1.71 

1.73 

1.63 

Oaee 
height. 

Feet. 
1.7D 
1.78 
1.42 

Dis- 
charge. 

April  18 

..,  0.  P.  Hail 

Second- 

14."» 

June  21 . . 

do. 

\-^ 

Octolier  16. . . 

do 
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Mv)UNTAINTOWN  CHEEK  NEAR  EL.LIJAY,   GA. 

This  station  was  established  May  10,  1904,  by  O.  P.  Hall  for  the  purpose  of  making  % 
series  of  miscellaneous  discharge  measurements.  It  is  located  at  the  covered  bridge,  known 
as  Charles  Bridge,  about  4  miles  west  of  Ellijay,  Ga.,  and  about  the  same  distance  above 
the  mouth  of  the  creek. 

The  channel  is  straight  for  alx)ut  500  feet  above  and  100  feet  below  the  station.  Both 
banks  are  high  and  not  liable  to  overflow.  The  bed  of  the  stream  is  rocky.  The  water  bi 
shallow  and  swift  at  the  bridge,  the  better  section  being  at  the  foot  log  below  the  brid«^>. 

The  bridge  consists  of  a  single  span  of  54  feet,  with  short  trestle  approaches  at  either  end. 
Discharge  measurements  are  made  either  from  the  bridge,  where  the  meter  is  lowered 
through  holes  in  the  floor,  or  at  »\  foot  log  half  a  mile  below  the  bridge.  The  initial  point 
for  soundings  is  the  end  of  the  trestle  approach  at  the  right  bank. 

Gage  heights  are  determined  directly  from  the  bench  mark,  w^hich  isU  nail  driven  into  the 
vertical  post  of  the  main  bent  under  the  right  end  of  the  bridge  6  feet  above  the  top  of  the 
mud  sill  of  the  lx»nt;  elevation,  7.00  feet  above  the  datum  of  the  assumed  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  page  144. 

Discharge  measurements  of  Mouniaintown  Creek  near  Ellijay^  Oa.,  in  1905. 


Date. 


Hydrographer. 


Aprill9 O.  P.  HalL. 

October  17 do 


Width, 


Feet. 
58 
53 


Area  of  i    Mean 
section,    velocity. 


Square 
feet. 

44 

36 


Feet  per 
second. 

3.45 

2.55 


Gage     I      Di»- 
helght.  '  charpe-. 


Feet. 
1.05 
.93 


Second- 
feel. 
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TALKING  ROCK  CREEK  NEAR  CARTERS,  GA. 

This  station  was  established  May  26,  1904,  by  O.  P.  Hall  for  the  purpose  of  making  a 
series  of  miscellaneous  discharge  measurements.  Numerous  measurements  of  the  creek 
had  previously  been  made  in  connection  with  measurements  of  the  Coosawattee  River  sta- 
tion. It  is  located  about  3  miles  above  the  mouth  of  Talking  Rock  Creek  and  about  the 
same  distance  east  of  Carters,  Ga. 

Both  banks  are  high  and  will  probably  not  overflow.  There  is  one  channel  at  all  stages. 
The  section  is  a  good  one. 

Dischai^  measurements  are  made  from  a  boat  just  above  R.  L.  HiU's  boat  landing,  or 
by  wading  at  a  shoal  a  short  distance  below. 

Gage  heights  are  determined  directly  from  the  bench  mark-,  which  is  a  nail  in  a  large  elm 
tree  on  the  left  bank  at  R.  L.  Hill's  boat  landing;  elevation,  7.50  feet  above  the  datum  of 
the  assumed  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann  =  Annual  Report;  WS  =  Water-Supply  Paper): 

Description:  WS  127,  pp.  144-145. 

DischaiiKe:  Ann  18,  iv,  p  97;  19  ,  iv,  p  252;  WS  27,  p  45;  36,  p  145;  49,  p  209;  127,  p  145. 

Dittcharge  measurements  of  Talking  Rock  Creek  near  Carters,  Ga.,  in  1905. 


Date. 


June  6 O.  P.  Hall. 

September  28.. do 


Hydrographer. 


,  Width 


Feet. 
33 
40 


Area  of 
section. 


Square  \ 
feet. 

36; 

42  I 


Mean 
velocity. 


Gage     I      Dis- 
beignt.  ,  charge. 


Feet  per 
second. 

3.97 

1.21 


Feet. 
1.59 
1.16 


Second- 
feet. 

143 

51 


BIG    CEDAR   CREEK    NEAR   CAVESPRING,   GA. 

This  station  was  established  in  1905  for  the  purpose  of  making  a  series  of  miscellaneous 
discharge  measurements.  It  is  located  at  the  wagon  bridge  about  3  miles  north  of  Cave- 
spring,  Ga.,  1  mQe  below  the  Southern  Railway  bridge  and  half  a  mile  below  the  mouth  of 
Little  Cedar  Creek. 

The  channel  is  straight  for  about  200  feet  above  and  300  feet  below  the  bridge.  The  right 
bank  is  low  and  will  overflow  to  the  extent  of  the  100-foot  wooden  approach.  The  left 
bank  is  high  and  will  not  overflow.  The  bed  is  of  sand  and  mud,  and  is  therefore  probably 
shifting.     The  current  is  sluggish  at  low  stages. 

Measurements  are  made  from  the  single  iron  span  91  feet  long.  The  initial  point  for 
soundings  is  the  end  of  the  bridge  at  the  left  bank,  upstream. 

Gage  heights  are  determined  directly  from  the  bench  mark,  which  is  the  top  of  the 
upstream  end  of  the  second  floor  beam  from  the  right-bank  end  of  the  bridge;  elevation, 
20.00  feet  above  the  datum  of  the  assumed  gage. 

A  description  of  this  station  and  discharge  data  are  contained  in  Water-Supply  Paper  of 
the  United  States  Geological  Survey  No.  127,  page  176. 

Discharge  measurement  of  Big  Cedar  Creek  near  Cavespring,  Ga.,  in  1905. 


Date. 


Hydrographer. 


July  25 1  W.  E.  HaU. 

I 


Width 


Area  of  {    Mean    '     Gage 
section.  |  velocity.  |  height. 


Square  '  Feet  per  ' 
Feet.  I     feet.         second,  i 

48  I  211  0.55  I 


Feet. 
2.70 


Dis- 
charge. 

Second- 
feet. 

117 


IBB  168—06 ^9 
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CHOCCOL.OCCO  CREEK  NEAR  JENIFER    ALA. 

The  gage  at  this  station  was  established  August  20,  1902,  by  J.  M.  Giles.  Measurements 
were  first  made  by  M.  R.  Hall  in  1900.  It  is  located  at  the  Louisville  and  Nashville  Rail- 
road bridge,  H  miles  north  of  Jenifer,  Ala.  There  are  small  shoals  both  above  and  below 
the  bridge. 

The  channel  is  straight  for  1,500  feet  above  and  below  the  station,  and  has  a  width  of 
100  feet  at  low  water.  The  right  bank  overflows  at  a  gage  height  of  about  6  feet.  The 
left  bank  is  high  and  will  not  overflow  except  under  the  bridge.  The  bed  is  rocky  and  not 
likely  to  change. 

Discharge  measurements  are  made  from  the  single-span  bridge  and  its  trestle  approach 
on  the  right  bank.    The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  left  bank. 

The  gage  consists  of  a  vertical  timber  fastened  to  a  birch  tree  20  feet  upstream  from  the 
bridge  on  the  left  bank.  It  reads  from  0.3  foot  to  10  feet.  The  observer  is  W.  J.  Tolbert, 
who  is  paid  by  the  Alabama  Geological  Survey. 

Bench  marks  were  established  as  follows:  (1)  The  top  of  the  upstream  end  of  the  second 
floor  beam  from  the  left  bank;  elevation,  22.91.  feet.  (2)  A  copper  plug  in  the  upstream 
wing  of  the  left  abutment;  elevation,  14.19  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  98,  p  144;  127,  p  145. 
DischaiKe:  98,  p  145;  127,  p  146. 
Discharge,  monthly:  98,  p  146;  127,  p  148. 
Gage  heights:  98,  p  145;  127,  p  147. 
Rating  table:  98,  p  145;  127,  p  147. 

Discharge  meamLrements  of  Choccolocco  Creek  near  Jenifer^  Ala.,  in  1905. 


Date. 


Hydrographcr. 


January  31 J.  M.  Giles. 

January  31 ' do 

May  16 M.R.Hall... 

May  16 | do 

September  22 . . '  F.  A.  Murray . 
December  18. . .  1  W.  E.  Hall . . . 


',  \i-</i^k     ^^^^  of       Mean 
I  ^  ^^^^'  section,    velocity. 


Feet. 
103 


111 
111 


Square 
feet. 


225 
317 
316 
120 
224 


Gaee 
height. 


Feet  per  \ 
second.  ^ 

1.72 

1.77 

2.48 

'     2.4S 

.73 

1.83 


Feet. 
3.80 
2.78 
3.72 
3.74 
1.76 
2.83 


Dis- 
charge. 

Second- 
ie€i, 

3»7 

309 
7S5 
7&3 
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Daily  gage  height^  infect,  of  Choccolocco  Creek  near  Jenifer,  Ala.,  for  1905. 


D.y. 

Jan. 

Feb. 

Mar. 
2.7 

Apr. 
2.5 

May. 

2.2 

Juno. 
2.5 

July. 
2.45 

Aug. 
2.0 

Sept. 
1.9 

Oct. 
1.9 

Nov. 

Dec. 

1 

2.0 

2.6 

1.8 

1.9 

2 

1.95 

2.5 

2.65 

2.4 

2.2 

2.4 

2.8 

2.0 

1.9 

1.95 

1.8 

1.86 

3 

1.05 

2.4 

2.6 

2.4 

2.3 

2.4 

2.6 

2.0 

2.0 

1.9. 

1.8 

4.7 

4 

1.9 

2.4 

2.6 

2,4 

2.2 

2.35 

2.3 

1.9 

1.9 

1.85 

1.6 

5.0 

5 

1.9 
1.9 
2.0 
2.1 

2.4 
3.5 
3.6 
4.2 

2.5 
2.5 
2.5 
2.4 

2.4 
2.5 
2.55 
2.5 

2.2 
2.2 
2.2 
2.25 

2.3 
2,2 
2.2 
2.2 

2.2 
2.1 
2.3 
2.3 

1.9 
1.9 
1.9 
1.9 

1.9 
1.85 
1.9 
1.9 

1.8 
1.75 
1.75 
1.8 

1.8 
1.8 
1.7 
1.8 

4.0 

6 

2.7 

7 

2.5 

8 

2.4 

9 

2.0 

6.8 

2.6 

2.4 

2.2 

2.2 

2.25 

2.1 

1.9 

1.75 

1.7 

3.6 

10 

2,0 

7.5 

3.4 

2.4 

2.2 

2.15 

2.2 

2.2 

1.9 

1.8 

1.75 

4.6 

11 

2.0 

5.7 

3.1 

2.4 

2.2 

2.1 

2.9 

2.3 

1.85 

2.0 

1.8 

10 

12 

5.7 

4.2 

2.8 

2.6 

2.1 

2.1 

3.5 

2.1 

2.4 

2.1 

1.9 

3.0 

13 

7.5 

5.1 

2.75 

2.55 

2.1 

2.1 

3.2 

3.3 

2.0 

2.0 

1.9 

2.7 

14 

7.1 

5.0 

2.6 

2.45 

2.1 

2.1 

2.3 

2.6 

1.95 

1.8 

1.85 

2.6 

15 

3.9 

4.3 

2.6 

2.4 

2.1 

2.1 

2.3 

2.5 

1.9 

1.8 

1.8 

2.6 

16 

3.1 

3.6 

2.5 

2.4 

3.6 

2.5 

2.3 

2.6 

1.85 

1.8 

1.75 

3.1 

17 

2,8 

3.4 

2.45 

2.4 

2.7 

2.3 

2.2 

2.9 

1.85 

1.9 

1.75 

3.0 

18 

2.7 

3.2 

2.4 

2.35 

3.0 

2.2 

2.1 

2.4 

1.8 

1.9 

1.75 

2.8 

19 

2.6 

3.2 

2.4 

2.3 

2.6 

2.2 

2.1 

2.3 

1.8 

1.9 

1.8 

2.6 

20 

2.6 

3.3 

2.8 

2.3 

2.45 

2.65 

2.3 

2.2 

1.8 

1.85 

1.8 

2.8 

21 

2.5 

4.3 

5.1 

2.3 

2.6 

2.6 

2.1 

2.2 

1.8 

1.8 

1.8 

4.6 

22 

2.4 

4.6 

5.4 

2.3 

2.56 

2.3 

2.1 

2.1 

1.8 

1.8 

1.8 

4.8 

23 

2.4 
2.3 

3.8 
3.5 

4.0 
2.35 

2.3 
2.3 

3.0 
3.1 

2.3 
2.35 

2.1 
2.1 

2.0 
2.1 

1.8 
1.8 

1.8 
1.8 

1.8 
1.8 

5.0 

24 

4.1 

25 

2.5 

3.2 

2,1 

2.2 

3.5 

2.7 

2.0 

2.0 

1.75 

1.8 

1.8 

3.8 

26 r 

2,2 

3.1 

2.9 

2.2 

3.6 

2.35 

2.0 

2.0 

1.8 

1.8 

1.85 

3.3 

27 

2.2 

2.9 

2.8 

2.25 

3.5 

2.35 

2.0 

2.0 

1.7 

1.7 

1.9 

3.1 

28 

2.1 

2.8 

2.6 

2.2 

3.3 

2.3 

2.0 

2.0 

1.65 

1.8 

1.9 

2.9 

29 

2.1 

2.6 

2.2 

3.0 

3.5 

2.0 

1.9 

1.7 

1.8 

1.9 

3.2 

30 

2.5 
2,7 

2.6 
2.5 

2.2 

2.7 
2.6 

2.5 

2.2 
2.1 

1.9 
1.9 

1.8 

1.8 
1.8 

1.9 

3.2 

31 

3.0 

Station  rating  table  for  Choccolocco  Creek  near  Jenifer,  Ala.,  from  JantLory  1  to  December 

31,  1906. 


SX  l^i-^-n^!  b^iSTt. 


Feet.  Second-feet. 
1.60  68    ' 

1.70  80 

1.80  94 


Feet. 
1.90 
2.00 
2.10 


Diecharge.}   ^^^^^ 


Second-feet. 
108  I 
124  I 
144    ' 


Feet. 
2.20 
2.30 
2.40 


Di8chargo.|  ^^^X.  |l>i8chargp. 


Second-feet. 
170  1 
202 


Feet.  Second-feet. 

2.50  I  272 

2.60  I  310 

2.70  I  350 


The  above  table  is  based  on  discharge  measurements  made  during  1903-1  05.  It  is  well  defined  between 
^ago  heights  1.7  feet  and  3.8  feet.  Above  gage  height  2.7  feet  the  rating  curve  is  a  tangent,  the  difference 
being  42  per  tenth. 
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Estimated  monthly  dincharge  of  Choci-olocco  Creek  near  Jenifer^  Ala.,  for  1905. 
[Drainage  area,  272  square  miles,] 


Month. 


January.. 
February. 

March 

April 

May 


June 

July 

August 

September. 

October 

November. 
December.. 


Discharge  iii  second-feet. 

Run-off. 

iaximum. 

Minimum. 
108 

Mean. 

Second-feet 

per  square 

mile. 

1.50 

Depth  in 
inches. 

2,366 

410 

1.73 

2,366 

236 

824 

3.03 

3L16 

1,484 

144 

411 

1.51 

1.74 

310 

170 

226 

.831 

.927 

770 

144 

338 

1.24 

1.43 

686 

144 

225 

.827 

.923 

686 

124 

216 

.794 

.915 

602 

108 

175 

.643 

.741 

236 

74 

105 

.386 

.431 

144 

80 

99.8 

.3fi7 

-423 

108 

68 

94.5 

.347 

.387 

1,316 

101 

625 

2.30 

2-65 

The  year. 


2,366 


312 


13.46 


TALLAPOOSA  RIVER  AT  STIJRDEVANT,  ALA. 

This  station  was  established  July  19,  1900,  by  M.  R.  Hall.  It  is  located  at  the  Columbus 
and  Western  Railroad  bridge,  one-fourth  mile  west  of  Sturdevant.  The  station,  bein^ 
above  the  dams  at  Tallassee,  is  intended  to  replace  the  Milstead  station.  A  map  and 
profile  of  Tallapoosa  River  is  published  in  the  Twenty-second  Annual  Report  of  the 
United  States  Geological  Survey,  Part  IV. 

The  channel  is  slightly  curved  directly  above  the  bridge  and  for  about  one-half  mile 
below.  The  current  is  swift  and  much  broken  by  shoals  below  the  bridge,  but  is  sluggish 
at  low  stages  at  and  near  the  station.  Both  banks  are  high,  the  right  overflowing  for  about 
150  feet  and  the  left  for  about  200  feet.  The  bed  is  of  rock  and  gravel  and  is  probably 
permanent.  • 

At  ordinary  stages  discharge  measurements  are  made  from  a  footway  supported  by  the 
bracing  of  the  lower  chord  of  the  bridge.  At  low  stages  measurements  are  made  from  a 
boat  of  by  wading  about  2,000  feet  upstream  or  about  500  feet  below  the  bridge.  The 
initial  point  for  soundings  is  the  end  of  the  iron  bridge  on  the  east  or  left  bank,  downstream 
side. 

The  original  gage  was  a  staff  in  two  sections.  June  10,  1905,  a  standard  chain  gage  was 
fastened  to  the  lower  chord  on  the  downstream  side  of  the  second  span  of  the  bridge;  length 
of  the  chain,  39.49  feet.  The  bottom  of  the  gage  box  is  37.49  feet  above  the  datum  of  the 
gage.  Bench  marks  were  established  as  follows:  (1)  A  wire  nail  driven  into  the  southwest 
comer  of  the  second  pier  on  the  east  bank;  elevation,  14.20  feet.  (2)  A  copper  plug  set  in 
solid  rock  in  the  bed  of  the  river  about  80  feet  below  the  bridge,  at  a  point  400  feet  from 
the  end  of  the  bridge  at  the  left  bank,  the  rock  projecting  above  the  water  at  ordiaary 
stages;  elevation,  4.89  feet.  (3)  A  white-paint  mark  on  the  downstream  end  of  the  lower 
crossbeam  at  a  point  278  feet  from  the  initial  point  for  soundings;  elevation,  37.65  feet. 
(4)  A  cross  mark  cut  on  the  left  side  of  the  second  stone  pier  from  the  left  bank,  7  feet  from 
the  downstream  comer  and  6  feet  above  the  ground;  elevation,  15.00  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watei^upplj  Papers 
of  the  United  States  Geological  Survey: 


Description:  48,  p  167;  65,  p  272;  83,  p  137;  98,  pp  136-137;  127,  p  153. 
DiBChaxge:  48,  p  167;  65,  p  272;  83,  p  137;  98,  p  137;  127,  p  154, 
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Dischaise,  monthly:  83,  pp  138-139;  98,  p  139;  127,  p  156. 

Gage  heighU:  48,  p  167;  66,  p  272;  83,  pp  137-138;  98,  pp  137-138;  127,  p  155. 

Rating  tables:  83,  p  138;  98,  p  138;  127.  p  155. 

DxHcharge  meoffuremenUt  of  TaUapoosa  River  ai  Sturdevanl,  Ala.,  in  1906. 


Date. 


Hydrographer. 


January 30....   J.  M.  OUes. 

February  9 ' do 

February  9 do 

February  10... ' do 

February  10 do 

February  11...  I do. 

May  17 

June  10 

September  23  a. 
October  26 


M.R.Hall.... 
W.E.Hall.... 
F.  A.  Murray. 
W.K.Hall.... 


Width. 


Feet. 
364 
428 
428 
420 
422 
406 
394 
290 
176 
342 


Area  of 
section. 

Square 
feet. 

.  2,461 

5,556 

6,607 

4,929 

5,103 

4,254 

2,947 

2,008 

739 

2,300 


Mean 
velocity.] 

Feet  per 
second,  j 

0.81 

3.81  I 

3.80 

3.16 

3.27 

2.64 

1.43 

.46 

.52 

.80 


Gage 
height. 


Feet. 
2.28 
9.75 
9.80 
8.15 
8.60 
6.60 
3.88 
1.39 
.34 
2.33 


Dis- 
charge. 


Second- 
feet. 

2,001 
21,150 
21,290 
15,570 
16,670 
11,240 

4,212 


a  Measured  from  a  boat  one-fourth  mile  above  bridge. 
Zhily  gage  height,  in  feet ^  of  TaUapoona  River  at  Hturdevant,  Ala. ,  for  1905. 


Day. 


Jan.  I  Feb.  ■  Mar.  |  Apr.     May.    June.    July.     Aug.     Sept.  ,  Oct.     Nov.  i  Dec. 


1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12-. 

la.. 

14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
20.. 
27.. 


29. 
30. 
31. 


2.1 
1.9 
1.8 
1.75 
1.6 
1.7 
2.2 
1.9 
1.7 
2.1 
1.9 
9.0 
15l8 
10.5 
8.0 
5.1 
3.8 
3.1 
3.0 
3.2 
3.0 
,  2.8 
j  2.7 
2.5 

2.2 
I    2.1 

2.1 
I    2.0 

2.2 
'    2.5 


I- 


3.2 
3.1 
3.0 
2.9 
2.9 
2.9 
2.8 
2.8 
3.3 
3.8 
3.9 
3.6 
3.5 
3.4 
3.3 
3.1 
3.0 
2.9 
2.8 
3.3 
6.4 
6.2 
5.1 
4.0 
3.6 
3.4 
3.2 
3.1 
3.0 
2.9 
2.8 


2.7 
2.7 
2.7 
2.6 
2.7 


2.75 

2.55 

2.7 

2.9 

3.0 


2.3 
2.2 
2.0 

1.85 


I 


2.8 

2.7 

1.7 

2,8 

2.4 

1.66 

3.1 

3.0 

1.6 

3.3 

3.5 

1.6 

1    3.1 

3.1 

1.4 

1    3.6 

2.7 

1.4 

3.4 

2.5 

1.36 

3.9 

2.3 

1.3 

3.8 

2,1 

1.8 

3.4 

2.0 

2.26 

3.4 

3.6 

1.85 

3.2 

3.9 

1.7 

3.0 

3.6 

2.4 

2.86 

2.9 

2.4 

2.7 

2.6 

2.2 

2.66 

2.6 

2.3 

2.«.'i 

3.2 

2.0 

2.8 

3,6 

1.8 

2,8 

3.4 

2.2 

2.66 

3.6 

1.8 

2.55 

4,0 

2.0 

1    2. 56 

3.5 

2.2 

,    2.5 

3.4 

3.0 

2.6 

2.9 

2.5 

3.0 



2.75 
2.4 

2.3 

2.9 

2.2 

1.9 

1.6 

1.46 

1.3 

1.2 

1.3 

1.8 

2.0 

2.46 

3.9 

4.1 

3.2 

2.6 

2.1 

1,66 

1.4 

1.3 

1.6 

1.2 

1.26 

1.1 

1.0 

1.95 

1.7 

1.4 

1.36 

2.66 

2.2 

2.1 


2.5  j 
2.0  I 
1.6 
1.2' 

.8 


1.6  I 

1.5  I 

3.0 

4.4 

6.7 

4.0 

2.9 

3.4 

7.6 

4.6 

3.7 

3.1 

2.6 

2.9 

2.4 

2.2 

2.0 

2.2 

2.1 

2.3 

1.8 

1.7 

2.2 


2.3  1 

1.4  I 
1.7 
2.2    ' 
1.9 

1.49 ; 


I 


.8 

.7  I 
1.0 

.9  I 

.75  ; 

1.0  I 

.9  ■ 


.6 

.5 

.5 

.4.5 

.4 

.3 

.25 

.2 

.1 

.1 
.2 


0.4 
1.5 
1.4 
1.3 
1.9 
1.3 
1.1 

.8 

.75 

.9 
1.5 
1.7 
1.4 
1.25 
1.2 
1.4 
1.66 
1.6 
1.5.'> 
1.4 
1.16 
1.0 

.9 

.8 

.9 
2.4 
1.8 
1.7 
1.6 
1.4 
1.2 


1.0 

1.0 

1.0 
.ft5 
.96 
.9 

1.0 

1.2 

1.8 

2.0 

2.0 

1.8 

1.6 

1.46 

1.3 

1.2 

1.1 

1.1 

l.l 

1.0 


1.2 

1,2 

1.3 

1.25 

1.4 

1.85 


1.6 
1.4 
8.4 
10.3 
7.4 
5,5 
3,8 
3.4 
8.4 
8.2 
6.8 
5.8 
3.6 
3.2 
3.1 
3.3 
3.4 
3.3 
3.5 
4.6 
8.4 
7.7 
6.1 
6.4 
4.6 
4.0 
3.6 
3.4 
3.6 
3.6 
3.3 
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Station  rating  table  for  TaUapooaa  River  at  Sturdevant,  Ala. ,  from  January  1  to  December  SU 

1906. 


Gage 
height. 

Discharge. 
Second-feet. 

hei^t. 

Discharge. 
Second-feet. 

!     Gase 
height. 

Discharge. 

1}       1 

Dischargf?. 

Feet. 

Feet. 

Feet. 

Second-feet. 

Second-feet. 

0.10 

296 

1.50 

1,020 

2.90 

2,580 

4.60 

5,770 

.20 

334 

1.60 

1,100 

3.00 

2,730 

4.80 

6,2S0 

.30 

374 

1        1.70 

1,180 

1        3.10 

2,880 

1        5.00 

6,760 

.40 

416 

1        1.80  . 

1,270 

3.20 

3,030 

5.20 

7,280 

.50 

460 

1.90 

1,360 

3.30 

3,190 

5.40 

7,800 

.60 

506 

2.00 

1,460 

1        3.40 

3,350 

■        5.60 

8,330 

.70 

654 

2.10 

1,560 

'        3.50 

3,520 

5.80 

8,880 

.80 

604 

2.20 

1,670 

3.60 

3,690 

6.00 

9,440 

.00 

656 

2.30 

1,790 

3.70 

3,870 

6.20 

10,000 

1.00 

710 

2.40 

1,910 

3.80 

4,060 

6.40 

10,560 

1.10 

766 

2.50 

2,040 

3.90 

4,250 

6.60 

11,140    1 

1.20 

824 

2.60 

2,170 

4.00 

4,450 

6.80 

11,740    1 

1.30 

885 

2.70 

2,300 

4.20 

4,870 

7.00 

12,350    1 

1.40 

950 

2.80 

2,440 

1        4.40 

1 

5,310 

The  above  table  is  based  on  discharge  measurements  made  during  1904-5.  It  is  well  defined  between 
gage  heights  0.4  foot  and  10  feet.  Above  gage  heig;ht  7  feet  the  rating  curve  is  a  tangent,  the  difference 
being  320  per  tenth. 

Estimated  monthly  discharge  of  Tallapoosa  River  at  Sturdevant,  Ala.,  for  J 905. 

[Drainage  area,  2,500  square  miles.] 


Month. 


January 

February...... 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  jear 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


40, 

20, 

10, 

4, 

4, 

2, 

4, 

13, 

1, 

1, 

22, 


Minimum. 


510 

350 

560 

250 

450 

730  I 

660  I 

950  I 

790 

910 

460 

910 


Mean. 


,  Second-feet    t^_*,,  .„ 


1,100 

1,850 

2.440 

2,040 

1,460 

885 

710 

554  I 

296 

416 

656 

950 


4,977  j 


6,897 

3,647 

2,694 

2,744 

1,459 

l.S4n 

2,754 

677 

929 

889 

7,411 


3,052 


1.99 

2-29 

2.76 

2. 87 

1.46 

l.W 

1.08 

1.20 

1.10 

1.27 

.584 

.Gr»2 

.6?« 

-710 

1.10 

1.27 

.271 

.302 

.372 

.429 

.356 

.;^7 

2.96 

3.41 

1.22 


I&4^ 


CAHABA  RIVER  AT  CEXTERVILLE,  ALA. 

This  station  was  established  August  7,  1901,  and  is  situated  at  the  iron  highway  bridge 
one-fourth  mile  west  of  Centerville,  Ala.,  one-half  mile.above  the  Mobile  and  Ohio  Railroad 
bridge. 

The  channel  is  straight  for  1,500  feet  above  the  station  and  one-half  mile  below.    The 
current  is  swift.    The  right  bank  overflows  at  extreme  high  water.    The  left  bank  over- 
flows only  under  the  approach  to  the  bridge.     The  bed  is  nearly  all  rock,  and  there  is  but 
one  channel,  broken  by  the  piere  of  the  bridge. 
■  Discharge  measurements  are  made  from  the  single-span  highway  bridge  supported  by 
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tubular  iron  piers.  The  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  left 
bank,  downstream  side. 

The  original  chain  gage  was  fastened  to  the  timber  railing  along  the  downstream  side  of 
the  bridge,  about  100  feet  from  the  initial  point  for  soundings.  July  12,  1905,  a  standard 
chain  gage  was  fastened  to  the  downstream  side  of  the  fourth  panel  from  the  left-bank  end 
of  the  bridge;  length  of  the  chain,  48.87  feet.  The  bottom  of  the  gage  box  at  the  pulley 
is  46.87  feet  above  the  datum  of  the  gage.  The  datum  is  the  same  as  that  of  the  original 
gage.  The  observer  is  W.  C.  Edwards,  who  is  paid  by  the  Alabama  Geological  Survey. 
Bench  marks  were  established  as  follows:  (1)  The  downstream  end  of  the  fourth  floor 
beam  from  the  right  bank;  elevation,  42.85  feet.  (2)  A  chisel  cut  on  the  downstream  side 
of  the  downstream  pier  at  the  left  bank;  elevation,  10.00  feet.  Elevations  refer  to  the 
datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watez^upply  Papers 
of  the  United  States  Geological  Survey : 

Deocription:  65,  p  283;  83,  p  129;  98,  p  129;  127,  pp  157-158. 
Dischaxge:  65,  p  283;  83,  p  129;  98,  p  129;  127,  p  158. 
Disch&ige,  monthly:  83,  p  130;  98,  p  131;  127,  p  160. 
Gage  heights:  65,  p  283;  83,  p  129;  98,  p  130;  127,  p  159. 
Rating  tables:  83,  p  130;  98,  p  130;  127,  p  159. 

Discharge  measurements  ofCahaba  River  at  CenterviUe,  Ala.,  in  1906. 


Date. 


Ilydrographer. 


Febmary  20. . .1  J.  M.  Giles. . 

February  21 ...  j do , 

February  21  ..J do 

February  24 do 

February  25. ..I do , 

February  25  ... ' do 

June  27 1  W.  E.  HaU. 

June  28 ' do 

Jane  28 ' do 


July  11. 


.do. 


Width. 


I 


Feet. 
182 
202 
202 
173 
172 
172 
120 
120 
120 
155 


Area  of 
section. 

Square 
feet. 

1,642 

2,274 

2,352 

1,297 
1,274 
289 
281 
281 
701 


Mean 
velocity. 


Feet  per 
second. 

2.36 

123P 

2.14 

2.03 

1.93 

1.91 

1.38 

1.38 

1.40 

1.84 


Gage 
height. 


Feet. 
8.85 
12.15 
12.25 
7.36 
6.77 
6.70 
1.90 
1.82 
1.82 
4.44 


Dis- 
charge. 

Second- 
feet. 

3,882 

5,204 

5,062 

2,842 

2,504 

2,431 


1,287 
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DaUy  gage  height,  in  feet,  ofCahaha  River  at  CerUerviUef  Ala.,  for  1906. 


Day. 


Jan.  [  Feb. 


1 2.2  I 

2 1  2.1 

3 '  2.0 

4 j  1.9  1 

6 !  1.8  ' 

6 1.9 

7 2.0 

8 1  2.0 

9 !  2.0  ] 

10 2.0; 

11 1.9  I 

12 '  25.5 

13 24-2 

14 21.3 

15 1  11.0  ' 

16 7.0  I 

17 5.5! 

18 4. 7 

19 4.3, 

20 4.2! 

21 3.9 

22 3.6 

23 '  3.2  I 

24 3. 0  ' 

25 2.8 

26 2. 6  i 

27 2.  4  I 

28 2.3 

29 2.6    . 

30 6.5    . 

31 '  8.5  I. 


6.7 

5.4 

'4.6 

4.8 

7.0 

16.5 

15.9 

17.3 

25.9 

23.9 

19.3 

lao 

22.8 
19.5 
15.6 
11.2 
9.1 
7.3 
6.5 
7.5 
12.2 
12.5 
9.6 
7.5 
6.7 
5.9 
5.3 
4.6 


Mar. 


Apr.     May.    June.    July.     Aug.     Sept. 


4.4 
4.3 
4.0 
3.7 
3.6 
3.4 
a3 
3.2 
3.4 
4.6 
4.0 

a5 
a3 

3.0 
2.9 
2.8 
2.8 
2.7 
2.6 
6.6 
20.4 
14.7 
11.5 
8.3 
6.7 
5.4 
4.7 
4.5 
4.3 
4.0 
3.7 


3.4 
a  3 
3.1 
3.0 
4.4 
4.4 
4.0 
4.8 
11.5 
6.7 
5.0 
5.0 
4.3 
3.9 
4.1 
5.2 
4.3 
3.8 
3.5 
3.3 
3.2 
4.2 
3.7 
a  3 
3.1 
5.1 
5.5 
6.7 
6.7 

as 


I 


I 


6.2  I 
5.3 

4.7  I 

4.2  1 
3.7, 
3.4 

4.0  i 
7.7 
9.4  I 

5.3  I 
4.0 

3.4  ! 

3.1  ' 

2.8  I 

2.9  I 
9.5 

7.2  I 
5.4  I 
4.4 
3.6 
5.8 

10.3 
12.0 
12.2 

8.8 

6.6 

5.7 

5.2 

4.4 

3.8 

3.8 


4.0  I 
3.8  I 

3.2  I 
2.5 
2.4 

2.3  I 
2.2  I 
2.0 
2.0  I 
1.9 
1.8 
1.8 
1.8  j 
1.8  ' 
3.2 
2.0 
2.5 

1.9: 

2.0  I 
1.9 

2.0 

1.8  ' 
1.7 

1.8 

1.7  I 
1.6 

2.0 

1.8  ! 
2.2 
4.4 


■| 


4.2 

3.9 

3.5 

2.6 

2.3 

2.0 

2.5 

2.1 

2.0 

2.3 

4.5 

5.8  I 

4.6 

3.0 

2.5  I 
2.1 
1.9, 
1.8 

1.6  1 
1.6 
1.5 
1.6 
3.3 
2.5 
3.3  , 

2.7  : 

2.3 
1.8 
1.7 

1.8  , 
2.5 


2.1 
1.8, 
1.6 
1.5 
1.3 
1.3 
1.3 
1.4 
1.6 
2.4 
•3.1 
2.8 
3.1 
3.0 
1.9 
3.7 
4.6 
2.8 
4.8 
4.6 
3.5 

a4 

3.0 
III 
3.7 
4.1 
3.0 
2.4 
2.1 
1.9 


1.8 
1.6 
1.8 
1.9 
2.3 
2.2 
1.8 
1.7 
1.6 
1.4 
1.4 
1.8 
1.5 
1.5 
1.4 
1.3 
1.3 
1.3 
1.3 
1.7 
1.5 
1.3 
1.2 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.3 


Oct. 


Nov.     Dec. 


1.3 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.3 
1.2 
2.0 
2.h 
2.1 
1.7 
1.6 
1.6 
1.6 
1.7 
1.5 
1.5 
1.4 
1.3 
1.2 
1.2 
1.1 
1.3 
1.9 
1.6 
1.4 
1.3 
1.2 
1.2 


1.1  ' 
1.0  , 
1.2 
1.1 
1.2 
1.3 
1.3 
1.2 

1.2  , 

1.3  I 
1.7 
1.6 
1.3 
1.4 
1.3 
1.4 
1.3 
1.2 
1.2 

1.4  , 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.3 
1.3 
1.4 
1.5 


L3 
1.4 

11.  <» 
7.1 
4.0 
2.0 
2.6 
2.5 
2-5 
2.4 
2.2 
2.1 
2-1 
2-1 

ai 
a9 
as 
as 
a  2 
as 
6.5 


las 

6.4 
4-b 
4.5 
6.3 
5.4 
4.6 


Station  rating  table  for  Cahaba  River  at  CehterviUe,  Ala.,  from  January  1  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 
\Second-fcet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

'      Feet. 

1 
Discharge. 

Second-feet. 

hei^t. 

1 

Feci. 

Diacharge. 

Feet. 

SecoTid-feet. 

Second^eet. 

1.00 

1          im 

2.30 

519 

.    aw 

957 

4.90 

1,491 

1.10 

185 

2.40 

549 

1      a  70 

995 

5.00 

1,540 

1.20 

211 

2.  SO 

580 

a80 

1         1.033 

5.20 

1,640 

1.30 

237 

2.tJ0 

611 

a  90 

1,071 

5.40 

1.740 

1.40 

2(i3 

2.70 

643 

4.00 

1,110 

6.60 

1,842 

1..50 

290 

2.80 

675 

4.10 

1          1.149 

5.80 

1.946 

1.00 

317     1 

2.90 

707 

1      4.20 

1,189 

6.00 

2,050 

1.70 

1              345     i 

a  00 

740 

4.30 

1,229 

aao 

2,156 

l.SO 

:r73 

a  10 

775 

1        4.40 

1          1,269 

6.40 

2.266 

1.90 

401 

a  20 

811 

4.  SO 

1,310 

6.60 

2,374 

2.00 

4:« 

a:» 

847 

4.60 

'          1,352 

aso 

2,482 

2.10 

459     ■ 

a  40 

m 

4.70 

1.397 

7.00 

2.580 

2.20 

;              489    , 

1 

aso 

920 

4.80 

1.442 

The  above  table  is  Ijasod  on  discharge  meti'^iironients  made  during  1903-1905.  It  is  well  defined 
between  gage  height.s  1  foot  and  7  feet.  Above  gage  height  7  feet  the  rating  curve  is  a  tanget,  the  differ- 
ence being  55  per  tenth. 
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EsUmaied  monUdy  discharge  ofCahaba  River  at  CerderviUef  Ala.  ^  for  1906. 
[Drainage  area,  1,040  square  miles.] 


Discharge  in  second-fee^ 


Month. 


Run-off. 
Second-feet  i  ^ 


I  Maximum. ;  Minimum.      Mean.    |  per  sauare  ,  YnchM  ° 

mile. 


January 12. 760 

February 12,tW0 

March ,  9,960 

April 5,065 

May '  6.450 

June 1,269 

July 1,946 

Au^st 1,442 

September j  519 

October 611 

November '  345 

December 5, 285 

The  yc ar 1 2 ,  980 


160 


1,385 


373 

2,102 

2.02  1 

2.33 

352 

5,129 

4.93  ' 

5.13 

611 

1,774 

1.71 

1.97 

740 

1,440 

1.38 

1.54 

e-'s 

2,024 

1.95 

2.26 

317 

521 

.601 

.550 

290 

653 

.628 

.724 

237 

665 

.639 

.737 

185 

291 

.280  i 

.312 

185 

280 

.260  1 

.310 

160 

241 

.232  ' 

.250 

237 

1,496 

1.44 

1.66 

1.33 


17.78 


I 


TOMBIOBKE  RIVEH  AT  COLUMBUS,  MI.SS. 

This  station  is  located  at  the  county  highway  bridge  at  the  south  end  of  Main  street  in 
the  city  of  Columbus,  Miss. 

The  channel  is  slightly  curved  for  500  feet  above  and  1,000  feet  below  the  station.  The 
current  is  sluggish  at  low  stages  and  very  swift  above  a  gage  height  of  12  feet.  The  right 
bank  is  high  and  seldom  overflows.  The  left  bank  overflows  only  under  the  bridge  approach 
at  a  gage  height  of  18  to  22  feet.  The  l)ed  of  the  stream  is  of  soft  limestone  or  chalk.  The 
width  of  the  river  at  low  water  is  160  feet.  The  maximum  recorded  height  of  the  river  was 
on  April  8,  1892,  when  the  gage  registered  42  feet.  The  lowest  recorded  height  was  on 
October  26,  1893,  when  the  gage  reading  was  —  3.9  feet. 

Dischai^  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
the  end  of  the  iron  bridge  on  the  right  bank,  downstream  side. 

Prior  to  1905  the  records  of  the  United  States  Weather  Bureau  gage  were  used.  This 
gage  is  located  about  1,000  feet  below  the  bridge  and  1  mile  from  the  Southern  Railway 
station.  It  is  a  vertical  timber  set  in  a  cross  cut  in  the  nearly  vertical  blufl"  on  the  left  bank. 
July  13,  1905,  a  standard  chain  gage  was  attached  to  the  upstream  lower  chord,  30  feet  to 
the  right  of  the  center  of  the  draw  span  of  the  bridge ;  length  of  chain,  48.01  feet.  The 
bottom  of  the  gage  box  is  41.01  feet  above  gage  datum.  The  new  gage  was  set  to  accord 
with  bench  mark  No.  1  on  the  bridge,  the  elevation  of  which  is  39.85  feet  above  datum. 
This  bench  mark  was  established  several  years  ago  by  measuring  down  to  the  water  surface 
and  reading  the  height  of  the  water  on  the  vertical  gage  at  the  same  time.  It  has  been  used 
for  determining  the  gage  height  for  mast  of  the  discharge  measurements,  as  the  position  of 
the  vertical  gage  makes  it  difficult  to  read  accurately  at  low  stages.  The  new  gage  will 
therefore  read  with  the  vertical  gage  at  low  and  ordinary  stages.  The  gage  is  read  by  C.  R. 
Shackelford,  the  bridge  watchman.  Bench  marks  were  established  as  follows:  (1)  The  top 
of  the  downstream  girder  at  a  point  250  feet  from  the  initial  point  for  soundings;  elevation, 
39.85  feet.  This  point  is  on  the  movable  portion  of  the  drawbridge  and  may  vary  in  eleva- 
tion. (2)  A  copper  plug  in  a  tree  at  the  southeast  comer  of  First  street  and  Second  avenue; 
elevation,  18.04  feet.  (3)  The  top  of  the  rail  at  the  depot  of  the  Southern  Railway;  eleva- 
tion, 55.20  feet.  Elevations  refer  to  the  datum  of  the  gage.  Bench  mark  No.  3  is  191  feet 
above  sea  level. 
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Information  in  regard  to  this  station  is  contained  in  the  following  WaterSupply  Papers 
of  United  States  Geological  Survey: 

Deacriptlon:  48,  pp  174-175;  ftS,  p  286;  83,  p  161;  98,  pp  166-167;  127,  pp  160-161. 

Discharge:  65,  p  285;  83,  pl62;  98,  p  167;  127.  p  161. 

Discharge,  monthly:  75,  p  97;  83,  p  163;  98,  p  169;  127,  p  163. 

Gage  heights:  48,  p  175;  65,  p  285;  83,  p  162;  98,  pp  167-168;  127,  p  162. 

Rating  tables:  65,  p  323;  83,  p  163;  98,  p  168;  127,  p  162. 

Discharge  measuremenls  of  Tombighee  River  tU  Columbus,  Miss.,  in  1905. 


Date. 

Hydrographer. 

Width.  ,^to 

n. 
"e 

40 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

February  16... 
February  16 . . . 

J.  M.  Giles 

Feet. 
409 
389 
305 
115 
'      182 
101 

7,4 

Feet  per 
gecond. 

4.28 

Feet. 
2a  32 
2a  05 

Second- 
feet. 

31,8Si< 

do 

7,296 
6,172 
1,210 
1,522 
1.068 

4.23 
3.76 

30,890 
19  430 

February  18 . . . 

do...  .                

June  22 

W.  E.  Hall 

1.49!     -    .82 

2.23.          1.11 

.92       -  2.00 

l.SOS 

July  13 

do 

3.403 

November  23... 

do 

9tC 

DaUy 

gage  height,  in  feet,  ofTombighu  River  at  Columbus,  Miss.,  for  1905 

Day. 

July.      Aug.      Sept.       Oct.       Nov 

Dec. 

1 

-0.0       -0.9    i     -2.7 
-l.l       -2.0    j     -2.9 
-1.45     -1.9    .     -  .9 

-1.1 

-2.  J 

-2.: 

-2.4 
-2,1 
-Zi 
-2.4 
-2.5 
-2.A 
-2.1 

>          -2.2 

2 

.  .    1 

t        -io 

3 

1 

I       -1.1 

4 

-1.45 

-2.1     1     -  .2 

1  '       -  .4 

6 



-1.5 
-1.95 
-2.4 

: 
-1.8     :     -1.0 

>          -   .0 

6 

-2.0 

-2.2 

-2.05 

-2.0 

-2.9 

-2,7 

-2.1 

-2.0 

-1.6 

-1.7 

-1.7 

-1.9 

-2.3 

-2.6 

-2.4 

-1.5 

-2.4 

-1.2 
-1.0 
-1.4 
-2.1 
-1.9 

1  '             .4 

7 

i 

1  !             .4 

8 

-2.26 

-1.8 

-1.65 

4.9 

t               .0 

9 

I          -  .4 

10 

—  .9 

11 .                 

-1.4  1          .7 

-  .9  i         .1 
-1.0            .8 

-  .7  '          .S 
-.7  1          .6 

1.9       -  .2 
1.3       -  .9 
.6       -1,4 
.2       -1.6 

-  .6       -1.7 
-1,6       -1.9 
-2.1        -2.0 

i    -l.l 

,2 :...           : :  \ ■■ ' 

6.7 

'  -.-. 

13 

14 

16 

16 

17 

18 

19 

1 

1 

1 

1.1 
.95 
-  .3 
-1.25 
-1.9 
-2.2 
-2.5 
-2.65 
-2.8 
-2.95 
-3.0 

4.7 

4.6 

3.3 

3.1 

3.3 

3.2 

Z65 

1.3 

3.5 

.7 

.4 

;      -1.1 

-1.0 

4.8 
RS 
60 

1           5.9 

20 

5.9 

21 

7.1 

22 

7.0 

23 

-2.6        -2.3  1     -2.0 
-2,7    ,--2.4  j    -2,0 
-2.6        -2.5  '    -2.0 
-2.6    i    -1.6  1    -2.1 
-2.9    '     -1.8  1     -2.2 

6.4 

24 

-2.96 

-  .05 

7. 1 

25 

-2.05     -  .25 
-2.3          1.75 
-2.4    '      2.2 
-2.15         1.9 
-2.06          .8 
-2.65     -  .7 
—2.16     — 1-S    ! 

(vH 

26 

6.5 

27 -                             

'           &0 

28 

29 

30 

31 

1 

i 

-3.0 
-3.1 
-3.2 

-1.9       -2.3 
-1.4       -2.3 
-1.6       -2.2 
-1:8 

5.0 
4.S 

4.1 
.'           3  5 

1 

1 

1 

MOBILE   RIVER   DRAINAGE   BASIN. 
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StaHon-rating  table  for  Tambiffbee  River  at  Columbus,  Misa. ,  from  July  13  to  December  81 ,  1906, 


Gafio 
height. 

Diflchaige. 

Gaee 
height. 

Discharge. 

Gage 
'   height. 

Discharge. 
Second-feet. 

height. 

Discharge. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second-feet. 

-3.20 

360 

-1.40 

1,375 

0.40 

2,800    ' 

3.40 

5,830 

-3.10 

405 

-1.30 

1.440 

.50 

2,890 

3.60 

6,060 

-3.00 

450 

-1.20 

1,510 

.60 

2,980 

3.80 

6,300 

-2,90 

500 

-I.IO 

1,580 

.70 

3,070 

4.00 

6,540 

-2.80 

550 

-1.00 

1,650 

.80 

3,160 

4.20 

6,780 

-2.70 

605 

-  .90 

1,725 

.90 

3,250 

4.40 

7,020 

-2.60 

660 

-  .80 

1,800 

1.00 

3,340 

4.60 

7,270 

-2.50 

715 

1     -  .70 

1,880 

1.20 

3,540    , 

4.80 

7,530 

-2.40 

770 

1     -  .60 

1,960 

1.40 

3,740    1 

5.00 

7,790 

-2.30 

825 

-  .50 

2,040 

1.60 

3,940 

5.20 

8,050 

-2.20 

880 

-  .40 

2,120 

1.80 

4,140 

5.40 

8,310 

-2. 10 

940 

-  .30 

2,200    ; 

2.00 

4,340 

5.60 

8,570 

-2.00 

1,000 

-  .20 

2,280 

2.20 

4,540 

5.80 

8,830 

-1.90 

1,060 

-  .10 

2,360    1 

2.40 

4.740 

6.00 

9,090 

-1.80 

1,120 

.00 

2,440 

2.60 

4,950 

6.50 

9,740 

-1.70 

1,180 

.10 

2,530    1 

2.80 

5,170 

7.00 

10,440 

-i.eo 

1,245 

.20 

2,620 

3.00 

5,3B0 

7.50 

11,140 

-1.50 

1,310 

.30 

2,710 

3.20 

5,610 

1 

The  above  table  is  based  on  discharge  measurements  made  during  1904-5.  It  is  well  deflned  between 
gage  heights  —2  feet  and  +2  feet.  The  table  has  been  extended  above  2  feet,  being  based  on  the  general 
direction  of  the  1904  curve. 

Estimated  monthly  discharge  ofTomhighee  River  at  Columbus,  Miss.,  for  1906. 
[Drainage  area,  4,440  square  miles.] 


Month. 


July  13-31.. 

August 

September. 

October 

November. 
December.. 


Discharge  in  second-feet. 


Run-ofl. 


Maximum. 

3,440 
8,700 
1,725 
4,240 
3,250 
10,580 


Minimum.  I    Mean. 


Second-feet    norvti*  tn 
quare    Depth  in 

mile 


persquai 
mile. 


inches. 


«ol 

1,142 

0.267 

0.182 

770 

3,576 

.806; 

.928 

360 

868 

.196 

.218 

500 

1,678 

.365 

.409 

715 

1,369 

.308  , 

.344 

880  1 

5,738 

1.29 

1.49 

TOM  BIG  BEE  RIVER  AT  EPES,  ALA. 

This  station'  was  established  November  29,  1904,  by  M.  R.  Hall.  It  is  located  at  the 
bridge  of  the  Alabama  Great  Southern  Railway,  one-half  mile  from  Epes,  Ala.  The  river 
at  this  point  is  navigable. 

The  channel  is  straight  for  400  feet  above  and  1,000  feet  below  the  station.  The  current 
is  swift.  The  right  bank  is  a  high  stone  bluff,  clean,  and  not  subject  to  overflow.  The 
left  bank  is  a  high  earth  bank,  which  begins  to  overflow  at^age  height  38  feet.  In  floods  it 
overflows  for  seven-eighths  of  a  mile  under  the  trestle.  The  bed  of  the  stream  is  composed 
of  soft  blue  stone,  free  from  vegetation,  and  permanent.  There  is  but  one  channel,  broken 
by  piers,  until  the  left  bank  overflows.  The  depth  of  the  stream  is  about  9  feet  at  low 
water. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  consisting 
of  stationary  span  and  draw  span,  with  a  trestle  approach  seven-eighths  of  a  mile  long  at 
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the  left  bank.  The  initial  point  for  soundings  is  the  end  of  the  draw  span  at  the  right  bank, 
downstream  side. 

A  standard  chain  gage  is  fastened  to  the  downstream  chord  of  the  bridge,  150  feet  from 
the  right  bank;  length  of  the  chain,  68.72  feet.  A  gage,  graduated  from  3.5  to  59  feet. 
is  painted  on  the  brick  center  pier.  The  chain  gage  is  set  to  accord  with  the  pier  gage  at  20 
feet,  the  graduations  of  the  latter  not  being  accurate.  The  bench  mark  is  the  downstream 
end  of  the  third  crossbeam  from  the  right  end  of  the  bridge;  elevation,  65.65  feet  above  the 
datum  of  the  gage. 

Information  in  regard  to  a  station  formerly  maintained  at  this  point  is  contained  in  the 
following  Water-Supply  Papers  of  the  United  States  Geological  Survey: 

Description:  48,  pp  17^176;  M,  p  286. 
Discharge:  65,  p  286. 
Discharge,  monthly:  75,  p  d8. 
Gage  heights:  48,  p  176;  65,  p  286. 
Hydrograph:  75,  p  98. 
Rating  table:  65,  p  323. 

Discharge  measurements  of  Tomhigbee  River  at  EpeSf  Ala. 


Date. 


1904. 
November  29. . 

1905. 

February  22 

February  23.... 
February  23  . . . 

May  19 

June  26 

Decemlx'r  22... 


Hydrographer. 


M.R.Hall. 

J.M.Giles. 

do 

do 

M.R.Hall. 
W.  E.Hall. 
do 


j  Width. 

Area  of 
section. 

Mean 
velocity. 

Gaae 
height. 

Di»- 
chargi'- 

FeeL 

Xr 

Feet  per 
second. 

Feet. 

Sfcond- 
fret. 

102 

699 

1.39 

0.95 

9HH 

576 

12,600 

3.57 

4ao 

44.b30 

676 

11,860 

3.45 

42.3 

40,«ei> 

576 

12,150 

3.51 

42.4 

42,  oW) 

180 

1,687 

3.05 

&43 

5,i4y 

173 

1,687 

a  14 

5.00 

4.y7t'. 

250 

3,630 

4.15 

15l57 

15.070 

MOBILE   BIYEB   DRAINAGE   BASIN. 
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Daily  gage  keighty  in  feet,  ofTombigbee  River  at  Epe8,  Ala.,  for  1905. 


Day. 


Jan.  i  Feb.  '  Mar.     Apr. 


1 1  9.0 

2 a5 

3 8.0 

4 7.5 

5 6l5 

6 6.0 

7 5.5 

8 &5 

9 5.5 

10 '  7.5 

11 19.5 

12 :  24.0 

13 1  26.5 

14 27.0 

15 26.5 

16 t  28.9 

17 25.0 

18 '  24.5 

19 ,  24.0 

30 22.0 

21 15.5 

22 lao 

23 10.5 

24 9.  6 

25 8.5 

26 6.5 

27 ai 

28 6.5 

29 10.0 

30 ia5 

31 14.5 

I 


T 


I 

15. 5  30. 6 
15.0  '  37.8 
16. 3  ,  34. 7 
15.7  28.5 
21.5-  22.0 

26.6  14.7 
28. 6  I  11. 2 
38.3  9.2 
30.9  I  8.8 

41. 5  14  4 

42.6  18.0 

43.6  ;  18.6 

44.7  las 

46.2  ,  19.8 

45.5  20.6 

45.6  20.8 
45.5  I  18.7 
45.5  15.1 
44.9  12.0 
4i  2  I  12. 1 
43.5  1&3 
42.9  19.6 
42.2  j  22.8 
41.  5  22.  4 
41. 0  21.  5  , 
40. 5  I  19. 2 
40.2  17.2 
4a  0  i  14.6 

I  11.2' 

9.3 

'  8.0  . 


May.    June.    July.     Aug.  ,  Sept.  ,  Oct.  I  Nov.    Dec. 


7.2 
6.8 
6.4I 
6.2  I 
7.8  I 

10.2 

11.5 

11.4  I 

11.1, 

10.8 

11.0 

14.4 

16.7 

16.2 

15.2 

15.2 

14.0 

12.2 

10.8  I 

10.0  I 

9.2 
10.0  ' 

ia5  I 

10.2 

12.2  I 

16.6  I 
15.0 

12.6  : 

11.8  ' 

12.6  I 


16.6 
18.8 
18.8  I 
17.6 
16.4  , 

15.0  I 
12.7  ! 
13.6 
16.6  I 
18.1 

18.1  ; 
17.6  i 
17.1 
15.8 
ia5  I 

9.6 
7.7  I 


6.9 
6.6 
5.9 
5.6 
5.9 
8.4 
9.3 
7.9 
10.5 
13.9 
11.8 
8.2 
6.8 

a7 


6.7 

6.3 

4.4 

3.6 

Z.2 

2.85 

2.6 

2.35 

2.3 

2.65 

2.4 

2.05 

2.0 

2.4 

2.9 

2.1 

2.0 

3.35 

4.3 

4.2 

4.2 

3.85 

3.8 

4.2 

5.0 

5.8 

6.6 

6.9 

ao 
a  2 


5.9 

7.8 

a8 
a6 
a8 

9.2 

a5 

7.8 
7.1 

ai 
a7 

7.7 

ai 

7.0 

a  2 

5.0 

4.1 

a  15 

2.8 

2.5 

1.95 

1.65 

1.6 

1.7 

1.65 

2.2 

2.5 

2.6 

2.6 

a3 

a  25 


-1- 


2.9 
4.0    , 

a  6 

4.6    I 
4.1 

a7 
a  15 
ao5 

2.8 
2.85  ' 

a4  i 
a  2  . 
12.6 
lai 
12.0 
10.8 
9.9 
10.6 
10.6 
10.2 
ae 
ao 
a4 
a2 
ai  , 
a  9 
7.6 
a  8 
a  4  ' 
7.5 
a  2 


4.4 

a2 

2.75 

ao 

2.6 

2.6 

2.6 

2.8 

2.8 

2.4 

2.0 

2.0 

2.7 

4.5 

a25 

a2 

a  05 

2.85 

2.5 

2.15 

1.9 

2.6 

2.6 

2.2 

2.0 

1.85 

1.65 

1.6 

1.5 

1.3 


1.3 
2.45 
2.4 
1.96 

4.7 
4.0 

a5 

a3 

a3 

2.9 

2.8 

a9 

4.3 

4.3 

4.2 

4.3 

a  6 

a8 

5.9 

a4 

4.8 

a65 

2.8 

2.4 

2.2 

2.0 

1.85 
2.25 
2.5 
2.7 

ao 


2.8 

2.65 

2.35 

2.26 

2.06 

1.9 

1.9 

1.8 

1.8 

1.8 

2.25 

a86 

a4 

65 

a6 
a6 

4.8 
4.0 

a45 

ai 

2.a5 

2.75 

2.55 

2.5 

2.4 

2.4 

2.25 

2.2 

2.2 

2.2 


2.2 
2.2 
2.25 
2.36 

a6 

4.4 

4.8 

4.9 

4.7 

4.3 

a  95 

a65 

a46 

a46 

4.5 
9.8 

ia6 
ia7 

11.9 
12.3 
14.0 

ia6 
ia7 
ia4 

15.1 
14.6 

ia8 
ia8 
ia6 
12.7 
11.8 


I 


Station-rating  table  for  Tombigbee  Ritvr  at  Epes,  Ala.,  from  January  1  to  December  31, 1906. 


Gage 
I  height. 

Feet. 

1.30 

1.40 

I        1.50 

1.60 

1.70 

1.80 

I        1.90 

2.00 

I        2.10 

I        2.20 

I        2.30 


Dieehaige.      ^^X. 


Second-feet. 
1.195     I 
1,250     I 
1,305     ' 
1,360 
1.420 
1,480     ' 
1,540 

1,600  ; 

1,660  j 
1,725  il 
1,790 


heigh 

Feet. 
2.40 
2.50 
2.60 
2.70 
2.80 
2.  .10 

aoo 
a  10 
a  20 
a30 
a40 


Discharge. ' 

Second-feet.\ 
1,855    i 
1,925 
1.995 
2,065 
2,140 
2.215 
2,290 
2,370    ' 
2,450 
2,530 
2,610 


hdX.   l^'^'^'^^-! 


I 


Feet. 
a50 
a  60 

a  70 
aso 
a9o 
4.00 
4.10 
4.20 

4.30 
4.40 
4.m 


Second-feet. 

I         2,690 

2,780 

I         2,870 

I  2,060 

3,050 

3.140 

'  3,230 

I  3,320 

3,410 

3,500 

3,590 


Gage 
height. 

Discharge. 

Feet. 

^  Second-feet. 

4.60 

a  680 

4.70 

3.775 

4.80 

1          3.870 

4.90 

3.965 

5.00 

4.060 

5.20 

4,250 

5.40 

4,450 

5,60 

1          4,&52 

5.80 

1          4,856 

aoo 

5,060 

The  above  table  Is  based  on  seven  discharge  measurements  made  during  1904-5.  It  is  fairly  well 
defined  between  gage  heights  1 .8  feet  and  15  feet .  Above  gage  height  6  feet  the  rating  curve  i  s  a  tangent , 
the  difference  being  104  per  tenth. 
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Estimaied  monthly  discharge  o/Tombigbee  River  at  Epes,  Ala.  y  for  1905. 
[Drainage  area,  8,830  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet.         I 


Run-off. 


Maximum,  i  Minimum.      Mean. 


i^2?;™^   Depth  in 


26,  goo 

46,240 
40,000 
16,190 
18,370 
5.996 
8,388 
12,440 
3,S90 
5,892 
4,652 
15, 150 


46,240 


4,650 



13,190 

14,420 

37,330 

7,140 

18,190 

5,268 

10,810 

4,652 

11,500 

1,600 

3,096 

1,360 

4,313 

2,140 

6,212 

1,195 

2,000 

1,105 

2,796 

1,480 

2,358 

1,725 

8,076 

1,195 

9,969 

1.49 

4.23    I 

2.06    I 

1.22 

1.30 
.351 
.488 
.704 
.226 

.317 ; 

.267  I 
.915  ; 


1.72 
4.40 
2.38 
1.36 
1.50 
.392 
.563 
.M2 
.232 
..IM 
.296 
I.  OS 


1.13 


15lO» 


BLACK  WARIUOR  RIVER  NEAR  CORDOVA,  ALA. 

This  station  is  located  at  the  Kansas  City,  Memphis  and  Birmingham  Raihtiad  bridge, 
which  crosses  the  river  below  the  junction  of  Mulberry  and  Sipsey  forks  and  about  three- 
fourths  mile  from  Cordova,  Ala.  The  gage  was  established  by  the  United  States  Weather 
Bureau. 

The  channel  is  curved  for  500  feet  above  and  straight  for  1,000  feet  below  the  station. 
The  right  bank  is  a  rock  bluff  and  will  not  overflow.  The  left  bank  overflows  only  under 
the  second  span  of  the  bridge.  The  bed  of  the  stream  is  of  rock  and  is  permanent.  The 
channel  has  a  width  of  about  180  feet  at  low  water  and  about  450  feet  at  high  stages. 

Discharge  mecLSurements  are  made  from  the  downstream  side  of  the  three^pan  railway 
bridge.  The  two  spans  across  the  river  have  a  total  length  of  300  feet;  the  span  on  the 
left  bank  is  150  feet  long.  At  low  stages  measurements  are  made  from  a  boat  or  by  wad- 
ing at  a  point  some  distance  below  the  bridge. 

From  12  to  55  feet  the  gage  is  a  vertical  timber  fastened  to  the  inside  of  the  bridge  pier 
on  the  left  bank  of  the  river.  Below  12  feet  the  gage  was  sloping,  but  it  was  out  of  posi- 
tion and  could  not  be  used  when  the  station  was  established  by  the  United  States  CJeolog- 
ical  Survey,  May  21, 1900,  so  a  section  reading  from  —1.5  feet  to  4-12.5  feet  was  fastened 
to  a  willow  tree  on  the  right  bank  of  the  river  about  200  feet  below  the  bridge.  During 
1905  tliis  lower  section  of  the  gage  was  replaced  by  a  section  fastened  to  the  rock  on  the 
right  bank  just  below  the  bridge.  Bench  marks  were  established  as  follows:  (1)  The  top 
of  the  fourth  crossbeam  from  the  right  bank,  on  the  downstream  side;  elevation,  60.09 
feet.  (2)  A  copper  plug  in  the  solid  rock  about  110  feet  above  the  bridge,  50  feet  from 
the  initial  point  for  soundings;  elevation,  32.12  feet.  (3)  The  top  of  the  pier  at  the  left 
bank;  elevation,  55.10  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  foUowing  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  48,  p  171;  83,  p  166;  98,  p  161;  127,  pp  163-164. 
Discharge:  48,  p  171;  83,  p  157;  98,  p  162;  127,  p  164. 
Discharge,  monthly:  98,  p  163;  127,  p  166. 
Gage  heights:  48,  p  172;  83,  p  157;  98,  p  162;  127,  p  165. 
Rating  table:  65,  p  323;  83,  p  158;  98,  p  163;  127,  p  166. 
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Discharge  measurements  of  Black  Warrior  River  near  Cordova  f  Ala.f  in  1906. 


Date. 


Hydrogiapber. 


Janaaiy  25. 


J.  M.  Giles. 


January  27 do 

February  14. ..' do 

February  14..., do 

February  18.  ..j do 

June  14 F.A.Murray. 

Aufi^st  9  •* 

September  27  ft. 


8.  Drane... 
A.  Murray. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 

Square 
Jeet. 

Feet  per 
second. 

Feei. 

174 

1,378 

1.73 

1.90 

173 

1,257 

1.21 

1.25 

214 

2,867 

3.78 

8.75 

214 

2,849 

3.80 

8.65 

192 

2,037 

2.80 

4.70 

162 

906 

.43 

-  .27 

183 

672 

.44 

-  .46 

178 

557 

.60 

—  .26 

Dis- 
charge. 


Secwnd- 
feet. 

2,380 

1,516 

10,850 

10,830 

5,700 

389 

252 


a  Measured  from  boat  one-fourth  mile  below  Frisco  bridge, 
b  Measured  from  boat  one-fourth  mile  above  Frisco  bridge. 

Daily  gage  height j  infeetf  of  Blade  Warrior  River  near  Cordova,  Ala.,  for  1906. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
!6.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


30.. 
31.. 


,  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July.  ' 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

'    y; 

4.2 

3.5 

1.3 

5.3 

1.1 

2.4 

+a2 

0.8 

-a  4 

0.6 

a5 

1.5 

3.6 

3.1 

1.2 

4.0 

.8 

2.0 

.0 

1.8 

-  .45 

.5 

.4 

1.3 

3.1 

2.7 

1.1 

a2 

.6 

1.8 

-  .1 

7.0 

-  .6 

.4 

1.2 

1        .9 

2.7 

2.5 

1.0 

2.7 

.4 

1.5  , 

-  .2 

8.2 

-  .55 

.4 

2.7 

.3 

2.9 

2.2 

1.2 

2.3 

.3 

1.2 

-  .3 

4.0 

-  .5 

.4 

2.7 

.4 

14.3 

2.0 

1.3 

1.9 

.1 

1.0, 

-  .4 

2.3 

-  .15 

.4 

2,0 

1.5 

112 

1.9 

1.4 

3.8 

.1 

.8  , 

-  .4 

2.6 

.0 

.4 

1.5 

1.6 

13.9 

1.8 

1.3 

7.7 

.0 

.6| 

-  .5 

1.0 

-  .15 

.3 

1.4 

1.3 

28.9 

2.2 

1.1 

5.3 

.0 

.4 

-  .5 

.9 

-  .3 

.3 

2.7 

1.6 

30.0 

16.4 

1.0, 

3.9 

.0 

.2 

-  .4 

.6 

-  .45 

.4 

2.8 

3.5 

2ao 

10.0 

.9' 

ai 

.0 

1.3 

-  .2 

5 

.6 

1.5 

2.4 

'    14.9 

12.0 

6.8 

.8 

2.4 

-  -1 

.7  1 

2.5 

.5 

3.6 

1.5 

2.0 

19.3 

10.0 

5.2 

■  8  ' 

2.9 

-.2 

.5 

1.0 

1.0 

1.9 

1.3 

1.9 

12.9 

8.8 

4.2 

.8 

2.6 

-.3 

•^ 

1.7 

1.5 

.0 

1.0 

1.6 

1      6.4 

7.0 

3.4 

.8 

1.8 

-  .3 

.1 

1.1 

1.0 

.6 

.9 

2.4 

6.0 

6.8 

2.9 

.9 

2.3 

.0 

-  .3 

1.8 

.5 

1.2 

.7 

7.0 

44 

&0 

2.5 

1.0 

2.5 

.0 

-.3! 

2.3 

.3 

2.3 

.6 

6.8 

1      3.2 

4.8 

2.3 

.9 

1.8 

.0 

-  .4 

3.0 

.0 

1.6 

.5 

5.5 

1      ^* 

4.3 

2.1 

.7 

1.3 

.0 

-.5' 

1.6 

.0 

1.1 

.4 

3.7 

'      2.7 

6l8 

2.4 

.6 

1.0 

.0 

-  .6 

3.6 

.0 

.8 

.5 

3.2 

3.3 

•2a  5 

4.6 

.6 

1.0 

.0 

-  .7 

2.6 

.1 

.6 

.5 

&7 

2.9 

22.8 

5.5 

1.1 

2.2 

.0 

-  .8, 

1.6 

.5 

.4 

.4 

7.3 

'      2.3 

13.2 

4.5 

1.3 

3.7 

.0 

-  .8  , 

1.1 

.3 

.4 

.5 

6.6 

'      2.1 

9.1 

3.8 

1.0 

3.9 

.1 

-.8, 

1.0 

.0 

.4 

.6 

7.4 

2.0 

6.9 

3.3 

.8 

3.9 

.1 

+  .4  1 

2.5 

-  .1 

.7 

.6 

6.8 

1      1.6 

5.5 

2.9 

1.5 

ao 

.1 

+  .9 

7.5 

-  .3 

1.0 

.3 

5.7 

1.3 

4.6 

2.5 

3.6 

9.5 

•2 

-f-  .6 

4.0 

-  .3 

1.8 

.3 

4.2 

1.2 

4.0 

2.2 

3.5' 

4.1 

.3 

+  .2| 

2.0 

-  .35 

.7 

.3 

a7 

1       ^'^ 

2.0 

2.5) 

2.5 

3.3 

-  .2 

1.3 

-  .35 

.7 

.3 

4.6 

1      3.6 

1.8 

4.3 

1.9 

3.3 

^    .ol 

1.0 

-  .35 

.7 

.5 

4.0 

i   ^' 



1.5 

1.4 



.4 

1 

1.0 

.7 

4.4 

NoTK.>-The8e  gage  heights  are  somewhat  uncertain. 
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Station  rating  table  far  Black  Warrior  River  near  Cordova^  Ala.  ^  from  January  1  to  December 

SI, 1906. 


hei^t. 

Discharge. 
Second-feet. 

!     Oace 
height. 

Feet. 

Discharge. 
Second-feet. 

Gaae 
height. 

Feet. 

1 
Dischaige. 

Second-feet. 

GagG 
height. 

DiBcharge. 

Feet. 

1     Feet. 

Second-feet, 

-1.00 

28 

.90 

1,360 

2.70 

3,175 

5.00 

6,080 

-  .90 

53 

1.00 

1,450 

2.80 

3,290 

5.20 

6.340 

-  .80 

80 

1.10 

1,540 

2.90 

3,405 

5.40 

6,600 

-  .70 

110 

1.20 

1,630 

3.00 

3,525 

5.60 

6,870 

-  .60 

145 

1.30 

1,725 

3.10 

3,645 

5.80 

7,150 

-  .50 

190 

A)" 

1,820 

3.20 

3,765 

6.00 

7.430 

-  .40 

2.50 

\        1.50 

1,915 

3.30 

3,885 

6.20 

7.710 

-  .30 

320 

1.60 

2,010 

3.40 

4,006 

6.40 

7.990 

-  .20 

400 

1.70 

2,110 

3.50 

4,130 

6.60 

8,270 

-  .10 

480 

1.80 

2,210 

3.60 

4,260 

6.80 

8,550 

0.00 

560 

1.90 
2.00 

2,310 

3.70 

4,390 

r.oo 

8.830 

.10 

645 

2,410 

380 

4,520 

7.20 

9.  HO 

.20 

730 

'        2.10 

2,510 

390 

4,650 

7.40 

9.390 

.30 

820 

j        2.20 

2,615 

4.00 

4,780 

7.60 

9.670 

.40 

910 

2.30 

2.720 

4.20 

5,040    ' 

7.80 

9.9S0 

.50 

1,000 

2.40 

2,830 

4.40 

5.300 

8.00 

10,230 

.60 

1.090 

2.50 

2,945 

4.60 

5,560 

a50 

10,930 

.70 

1.180 

2.60 

3.060 

4.80 

5,820 

9.00 

11,650 

.80 

1.270 

The  above  table  la  based  on  discharge  measuroinonts  made  during  1900-1905.  It  is  well  defined  to  M 
feet.  Above  gage  height  8.8  feet  the  rating  curve  is  a  tangent,  the  difference  being  1.50  per  tenth 
Below  gage  height  2.6  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Black  Warrior  RU^r  near  Cordova,  Ala.,  for  1905. 

[Drainage  area,  1.900  square  miles] 


Month. 


Discharge  in  second-feet. 
Maximum.   Minimum.      Meao. 


Run-off. 
Second-feet 


v-^,X^   ^^' 


January 27.103  820 

February 43,150  3,175 

March 22,750  i  1,915  | 

April 5,170  1,090 

May 12.400  1.450 

June 3,885,  320. 

July 2.830  80 

August 9,530  190 

September 10.510  i  286  | 

Octol)er 4.2tJ0  145  i 

Noveml>pr 1.915  820 

D(x?eml)cr 9.390  910 

The  year 43,150  80 


4,796 
14.280 
4,550 
1,820 
3,889 
880 
957 
1.908 
1.753 
1.120  I 
1,070  I 
4.571 


2.53 
7.82 
2.40 
.958 
2.05 
.463 
.504 
1.00 
.923 
.589 
.563 
2.41 


2-92 
7.  S3 

2  77 
1.07 
2.36 
.517 
.5M 
1.15 
1.U3 
.679 
.C^ 
2.7> 


3,468  ; 


I.S 


24.  r 


iS'oTE.— See  note  to  gage-hoight  table,  p.  143. 
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BLACK  WARRIOR  RIVER  AT  TUSCALOOSA,  ALA. 

A  continuous  record  of  gage  heights  at  Tuscaloosa  since  1889  has  been  kept  by  the 
United  States  Engineer  Corps.  During  1895  and  1896  a  number  of  discliarge  measure- 
ments were  also  made,  from  which  a  rating  table  was  obtained,  and  since  thdt  time  meas- 
urements of  flow  have  been  made  by  the  United  States  Geological  Survey.  The  station 
is  located  about  one-Tourth  mile  above  the  Mobile  and  Ohio  Railroad  bridge.  There  are 
three  locks  and  dams  within  a  distance  of  3  miles  above  the  station. 

The  channel  is  straight  for  a  long  distance  above  and  below  the  station ;  its  width  at  low 
water  is  280  feet  and  at  high  stages  625  feet.  Tlie  current  Is  sluggish  at  low  stages.  Both 
banks  are  high  and  steep  and  overflow  only  at  extreme  stages.  The  greater  part  of  the  bed 
is  of  rock  and  is  permanent.    There  is  but  one  channel,  broi       •   •  the  three  bridge  piers. 

Discharge  measurements  are  made  from  the  iron  highway  oriuge.  The  initial  point 
for  soundings  is  the  end  of  the  iron  bridge  on  the  left  bank,  downstream  side. 

A  vertical  iron  gage  is  attached  to  the  downstream  side  of  the  second  pier  from  the  left 
bank  of  the  bridge  from  which  discharge  measurements  are  made.  Gage  heights  are 
furnished  by  the  United  States  Engineers. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann=Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  18,  Iv,  pp  103-105:  WS  15,  p  57;  27.  p  48:  36,  p  156;  48.  p  170;  65,  p  284;  83,  p  154;  98, 
ppiaO-160;  127,  p  167. 

Discharge:  Ann  18,  iv,  p  106;  W8  15,  p  67;  36,  p  156;  65,  p  284;  S8,  p  160;  127,  p  168. 

Discharge, monthly:  Ann  18,1  v,p  108;  19,iv,p251:  20,iv,pl94;  21,iv,pl53;  22,iv,p207;  WS75,p96; 
83,  p  156. 

Dischaige,  yearly:  Ann  20,  iv,  p  51. 

Gage  heights:  WS  11,  pp  37-40;  15,  p  57;  27,  p  56;  36,  p  157;  48,  p  171;  65,  p  285;  83,  pp  154-156;  98  p  160; 
127,  p  168. 

Hydrographs:  Ann  18,  iv,  p  108;  19,  iv,  p  252;  20,  iv,  p  195;  21,  iv,  p  153. 

Rating  tables:  Ann  18,  iv,  pp  106-107;  19,iv,  p251;  WS27,  p58;  39,  p  445;  62,  p  514;  65,  p  323;  83,  p  166 

Discharge  measurements  of  Black  Warrior  River  at  Tuscaloosa,  Ala.,  in  1905. 


Date. 

Hydrographer. 

February  20 . . . 

J.  M.  Giles 

February  21 . . . 

....do .  . 

February  24... 
February  26 . . . 

do 

do 

June  27 

W.  E.  Hall.     . 

July  11 

do 

Width. 


Area  of 
section. 


Mean    I 
velocity,  i 


Feet. 
454  I 
507 
495  I 
484 
250  I 
251 
I 


Square 

feet. 

9,872  , 
19.320 
16,660 
13,440 
1,807  - 
1,860  ! 


Feet  per  , 
second.  ' 

1.37  I 

3.15  ' 

1.52 

1.26  I 

1.06  I 

1.35  ! 


Gage 
height. 


I 


Feet. 
25.45 
44. 75 
39.55 
33.00 
6.85 
7.15 


Dis- 
charge. 

Sccowi- 
feet. 

13.500 

00,930 

25,34C 

16.88C 

1,909 

2,51C 
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■  Daily  gage  height^  infeet^  of  Black  Warrior  River  at  Tuscaloosa^  Ala.ffor  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1            ...  . 

12.1 
10.11 
9.55 
&4 
7.9 
7.75 

19.2 

17.1 

15.1 

13.75 

13.15 

31.8 

21.4 

18.59 

15.8 

13.5 

12.0 

11.3 

9.41 

8.95 

8.68 

8.4 

8.5 

a  75 

15.75 

16.6 

15.02 

13.3 

11.85 

10.68 

9.15 

8.95 

8.2 

7.05 

6.58 

6.25 

15.36 
12.8 
12.25 
10.75 
a  75 
7.53 

6u25 

6.35 

6.66 

6.2 

5.86 

5.62 

7.6 
6.7 
&76 
16.3 
1&05 
140 

5.0 

4.9 

4.9 

5.0 

4.95 

4.92 

6.15 

5.92 

5.8 

5.7 

&6 

5.45 

5.72 

2 

5.9 

3 

6.55 

4 

7.(55 

5              

9.7 

6 

ia45 

7 

7.65 

40.4 

10.65 

&9 

10.4 

5.95 

7.26 

5.45 

10.7 

5.2 

5.35 

9.55 

8 

8.6 

40.0 

10.35 

8.95 

12.35 

5.8 

7.16 

6.55 

&76 

5.6 

5.3 

a  8 

9 

9.25 

55.35 

10.4 

15.6 

18.0 

5.65 

7.36 

5.26 

7.65 

5.6 

5.2 

a35 

10 

9.1 

56.9 

15.1 

13.2 

16.8 

5.1 

7.0 

6.2 

6.95 

5.4 

5.3 

9.1 

11 

10.05 

54.45 

27.12 

11.1 

14.35 

5.08 

7.02 

6.35 

6.45 

5.42 

5.3 

10.15 

12 

20.8 

48.98 

23.6 

9.85 

12.35 

5.06 

9.6 

6.9 

a2 

5.65 

5.75 

lao 

13 

45.6 

44.75 

19.3 

9.3 

10.81 

5.04 

12.25 

9.45 

6.2 

a4 

6.78 

9.3.5 

14 

46.07 
40.2 

42.98 
39.35 

16.21 
13.85 

9.0 
8.5 

10.11 
9.8 

5.0 
5.4 

11.76 
9.6 

10.65 
9.8 

6.45 
&66 

8.26 
7.35 

7.0 
6.72 

a9 

16 

9.1 

16 

33.51 

35.25 

12.46 

8.6 

9.7 

5.35 

8.0 

9.65 

6.6 

6.75 

6.4 

las 

17 

27.6 

31.59 

11.42 

8.6 

9.91 

6.4 

6.9 

9.25 

6.2 

&65 

6.22 

16.1 

18 .-.. 

23.31 

28.68 

10.82 

8.4 

10.02 

6.35 

6.26 

11.25 

6.8 

7.7 

6.03 

ia2 

19 

19.5 

26.45 

10.15 

8.21 

11.75 

7.4 

6.9 

11.0 

5.65 

7.72 

5.9 

14.5 

20 

16.4 

25.0 

10.2 

7.85 

9.8 

6.4 

6.6 

10.15 

5.4 

7.2 

5.82 

13l12 

21 

15.1 

39.98 

14.5 

7.65 

9.2 

6.11 

5.41 

13.3 

5.3 

6.66 

5.75 

13.0! 

22 

14.02 

47.65 

21.05 

7.72 

9.96 

5.75 

6.26 

16.85 

5.25 

6.23 

6.6 

17.8 

23 

12.7 

45.2 

21.62 

8.05 

13.15 

5.85 

5.1 

9.7 

5.8 

5.9 

ao 

21.15 

24 

11.65 

39.9 

18.8 

8.32 

15.82 

7.25 

5.26 

8.75 

5.6 

5.72 

5.9 

2a9 

25 

11.2 
10.1 
9.7 
9.1 
8.5 

34.9 
30.5 
27.05 
24.2 

ia2 

14.35 
13.35 
12.03 
11.2 

8.15 
9.13 
10.88 
13.4 
13.81 

14.81 
14.6 
14.51 
20.2 
16.0 

6.9 
7.28 
6.98 
6.7 

7.8 

6.42 
9.36 
8.75 
7.4 
6.68 

8.5 
16.65 
23.0 
17.4 
12.5 

5.4 

6.3 

6.15 

5.3 

4.95 

5.6 

5.6 

5.9 

6.26 

7.0 

5,8 
5.72 
5.6 
5.61 
5.7 

22.6 

26 

20.6 

27 

17.6 

28 

15,35 

29 

15.15 

30 

12. 15 

10.53 

13.25 

12.61 

14.45 

6.22 

9.65 

4.9 

6.75- 

5,8 

15.15 

31 

19.1 

9.95 

10.5 

6.17 

8.1 

6.45 



16.7 

CLEAR  CREEK  NEAR  ELK,  ALA. 

This  station  was  established  June  22,  1904,  by  M.  R.  Hall.  It  is  located  at  the  wagon 
bridge  1  mile  south  of  Elk  and  15  miles  north  of  Jasper,  on  the  road  to  Houston.  The 
bridge  is  about  one-fourth  mile  above  Clear  Creek  Falls  and  2  miles  above  the  junction 
of  Clear  Creek  with  Sipsey  Fork  of  Black  Warrior  River.  This  station  is  maintaiDed  in 
cooperation  with  the  Alabama  Geological  Survey,  by  which  the  gage  reader  is  paid. 

The  channel  is  straight  for  about  400  feet  above  and  500  feet  below  the  station.  TTie 
current  above  the  station  is  rather  sluggish  at  low  stages;  below,  it  is  swift  and  broken. 
The  right  bank  is  low,  wooded,  and  is  liable  to  overflow,  but  all  the  water  passes  under 
the  bridge  and  trestle.  The  left  bank  is  high,  rocky,  clean,  and  is  not  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  rock  and  clean  sand  and  is  permanent.  There  is 
one  channel  at  all  stages. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  This  is  an 
iron  bridge,  having  a  single  span  of  100  feet  and  a  49-foot  trestle  approach  on  the  right 
bank.  The  initial  p>oint  for  soundings  is  the  end  of  the  bridge  at  the  left  bank,  on  the 
upwtream  side.  At  very  low  water  the  current  is  too  sluggish  for  measurement  at  the 
bridge,  but  measurements  are  ma^de  by  wading  at  the  falls  below. 

The  gage  is  a  vertical  timber  fastened  to  the  right  side  of  the  right-bank  stone  pier 
under  the  upstream  side  of  the  bridge.  It  is  read  once  each  day  by  J.  S.  Gossett.  Bench 
marks  were  established  as  follows:  (1)  The  top  of  the  outer,  upstream  eyebar,  at  a  point 
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35  feet  from  the  initial  point  for  soundings;  elevation,  17.10  feet.  (2)  A  copper  plug  set 
in  rock  on  the  left  bank  about  15  feet  upstream  from  the  end  of  the  bridge;  elevation,  17.04 
feet.     Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  127,  pp.  169-170. 

Discharge  measurements  of  Clear  Creek  near  Elkf  Ala.,  in  1906, 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Square 

100 
100 

Mean 
velocity. 

Feet  per 
second. 

0.08 

.05 

Gage 
height. 

Dis- 
charge. 

January  28 

J.  M.  Gllee 

Feet. 
06 
06 

Feet. 
0.07 
.05 

Second- 
feet. 

106 

January  28 ... . 

do 

104 

DaUy  gage  height,  in  feet,  of  Clear  Creek  near  Elk,  Ala.,  for  1906. 


Day. 


Jan.      Feb.     Mar.     Apr, 


7.... 

8.... 

0.... 
10.... 

11 

12.-.. 
13.... 
14.... 
15.-.. 
16.... 
17.... 
18...- 
10.... 

20 

21.... 

22 

23.... 

24 

25 

26.... 

27 

28.... 
20...- 
30.... 
31... 


1.0 
1.0 
.0 
.0 
.0 
.0 
.0 
l.l 
1.0 

1.1 

1.6 
3.1 
2.3 
1.8 
1.5 
1.3 
1.3 
1.2 
1.2 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
.0 
1.0 
1.5 
1.4 


1.3 
1.3 
1.2 
1.2 
1.5 
2.7 
2.2 
3.8 
4.6 
2.5 
2.1 
1.0 
1.0 
1.8 
1.7 
1.6 
1.5 
1.4 
1.4 
5.2 
3.3 
2.3 
2.0 
1.8 
1.7 
1.6 
1.5 
1.4 


1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.0 
3.3 
3.0 
2.4 
1.8 
1.5 
1.4 
1.4 
1.3 
1.3 
1.2 
1.3 
1.3 
1.8 
1.6 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 


May.  I  June. 


1.6 
1.4 
1.3 
1.2 
1.2 
1.2 
1.5 
1.4 
1.3 
1.2 
1.2 
1.1 


1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.2 
1.1 
1.2 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 


.0 
.9 
.9 
.0 
.9 
.8 
.8 
.8 
.8 
.8 
.8 
.8 
.0 
1.1 
1.0 

1.1 

1.0 


.0 
1.0 
.0 


.0 
.0 
.0 
.0 


July.  I  Aug. 


1.1  I 

.0 

.9  I 
1.0  j 
1.2, 
1.0  , 

.9  I 
1.0  I 

.0  I 

*.o  I 

1.3  I 
1.2 
1.1 
1.0  I 


.0 
.9 
.8 
.8 
.8 
.8 
.7 
.9 
1.7 
1.2 
1.0 
.9 
.9 
.9 
.9 


0.9, 

.9  I 

.Sj 

•d  I 

.8  I 
.8  ' 

.8  I 
.8  I 
.8 

"1 

1.1  j 
1.1 

1.3] 
1.0 
1.0 
1.0  I 
1.0  I 
1.0 
1.0  I 

.9  I 
1.0 
1.0  I 
1.0 

.9 

.9 

.9 

.9 


Sept. 

I— 
,      0.8 

I      1.4 
i      '•' 

i      - 
I      1.0 

'        .9 

I    ■» 

.0 
1.0 
1.0 
.0 
.9 
.9 
.8 


Oct. 

Nov. 

0.8 

1.0 

.8 

1.0 

.9 

1.0 

.9 

1.0 

.9 

1.0 

.9 

.0 

.8 

.0 

.8 

.9 

.8 

.9 

1.1 

1.4 

1.8 

1.3 

Dec. 


.8  I 

1.4! 
1.1  i 
1.1 1 
1.0 ' 
1.0 1 

■.V 

.8' 
.8  I 

..8, 
.8  I 


1.6  I 

1.3 

1.1 

1.1 

1.4 

1.3 

1.1 

1.1  1 

1.0 
1.0  I 
1.0 
1.0 

1.0  I 
1.3 
1.2 

1.1  ' 
1.1 

1.1 

1.0 


1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0  I 
1.0  I 
1.0  I 
1.0, 
1.0 
1.0  I 
.9 

1.0 

1.0  ' 

1.0 

1.0 

1.0 

1.0 


1.0 
1.0 

1.1 
1.1 

1.0 
1.0 
1.0 

1.1 
1.1 
1.1 
1.1 

1.0 
1.0 

1.1 

1.6 
1.8 
1.7 
1.5 
1.4 
1.4 
1.8 
1.6 
1.9 
1.9 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 


148 


STREAM   MEASUREMENTS   IN   1905,  PART   IV. 


Station  rating  table  for  CUar  Creek,  near  EOc,  Ala.,  from  June  23, 190i,  to  December  SI,  1905. 


hS^t.  ioi^haiBe. 


Feet.     \Second-feet. 

0.60    '  12 

.70  24 


,X.    Discharge.     ,«X. 


Gi 
height. 


Feet. 

0.80 

.90 


Second-feet. 
I  44 

I  76 


Feet. 
1.00 


il 


Discharge. '  ^^^ 


Dischaige. 


Second-feet. 
128 


Feet.     ^Second-feet, 
1.10    ;  188 


The  above  table  is  based  on  seven  discharge  measurements  made  during  1904-5.  It  is  fairly  w**!! 
defined.  The  above  table  covers  the  low-water  period.  As  no  high-water  measurements  have  lM*n 
made,  the  monthly  estimates  have  not  been  made. 

LiOCJUST  FORK  OF  BLACK  WARRIOR  RIV^KR  AT  PALOS,  ALA. 

Locust  Fork  of  Black  Warrior  River  rises  in  Blount  County,  Ala.,  and,  flowing  in  a  south- 
westerly course,  enters  Black  Warrior  River  a  short  dist«.nc«  above  Wilmington,  Ala.  Its 
drainage  basin  is  hilly,  and  only  a  small  part  of  its  area  is  in  cultivation.  The  Palos  station 
was  established  November  26,  1901,  by  the  United  States  Engineer  Corps,  who  furnish  the 
daily  gage  heights  to  the  United  States  Geological  Survey. 

The  channel  is  curved  for  1,500  feet  above  the  station  and  is  straight  for  3,000  feet  below. 
At  low  water  the  channel  is  180  feet  wide.  There  is  a  ledge  of  rock  about  200  feet  below 
the  station,  with  about  3  feet  fall.  Both  banks  are  high  and  wooded.  The  right  hank 
overflows  at  flood  stages,  but  only  under  the  approach  to  the  bridge.  The  bed  is  nuiinlT 
of  rock  and  is  permanent. 

Discharge  measurements  are  made  from  the  mining  railroad  bridge  of  the  Drennan  Coal 
Mining  Company,  about  one-fourth  mile  below  the  Kansas  -City,  Memphis  and  Birming- 
ham Railroad  bridge.  The  bridge  has  two  iron  spans  of  100  feet  each  and  trestle  approachf^ 
at  both  ends.  Low-water  measurements  are  made  by  wading,  at  a  shoal  one-third  mik' 
below  the  bridge.  The  initial  point  for  soundings  is  the  left-bank  end  of  the  iron  brid^' 
on  the  downstream  side. 

The  gage  is  situated  on  the  right  bank  of  the  river,  just  below  the  Kansas  City^  Memphis 
and  Birmingham  Railroad  bridge.  It  is  in  two  sections,  the  lower  or  inclined  section  read- 
ing from  0  to  17  feet  vertically,  and  the  upper  or  vertical  section  reading  from  17  to  32  feet. 
The  datum  of  the  gage  (251.71  feet  above  Mobile  datum)  is  supposed  to  be  extreme  low 
water.  High  water,  April,  1900,  was  about  37  feet.  Bench  marks  were  established  a> 
follows:  (1)  The  top  of  the  crossbeam  at  a  point  80  feet  from  the  left  end  of  the  bridge 
on  the  downstream  side;  elevation,  46.70  feet.  (2)  A  copper  plug  in  a  water-oak  tree  on 
the  right  bank,  20  feet  downstream  from  the  gage;  elevation,  21.68  feet.  Elevations  refer 
to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pap**rs 
of  the  United  States  Geological  Survey: 

Description:  83,  p  150;  98,  p  164;  127,  pp  171-172. 
Discharge:  83,  p  159;  98,  p  165;  127,  p  172. 
Discharge,  monthly:  83,  p  161;  98,  p  166;  127,  p  174. 
Gage  heights:  83,  p  160;  98,  p  165;  127,  P  173. 
Rating  table:  83,  p  160;  98,  p  166;  127,  p  173. 
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Discharge  measurements  cf  Locust  Fork  of  Black  Warrior  River  at  Polos ,  Ala.,  in  1905. 


Date. 


February  27«. . 
February  27.- - 

June  15 

August  10 

August  lOo 

September  26  a. 


Ilydrograplier. 


J.M.Giles.... 

do 

F.  A.  Murray. 
B.  S.  Drane... 

do 

F.  A.  Murray. 


Width. 

Area  of 
section. 

Feet. 

Square 
feet. 

175 

570 

167 

1,507 

151 

943 

155 

351 

155 

363 

127 

280 

Mean    <     Gage  Dis- 

velocity.  I  height,     charge. 


Feet  per  \ 
second. 
3.87  I 
1.64 
.51 
.83 
.84 
.46 


Feet. 
2.02 
1.08 
.72 
.50 
.50 
.30 


t  Second- 
feet. 

2,205 

2,465 

I  484 

.  201 
304 
129 


o  Measured  at  Frisco  Railroad  bridge. 
Daily  gage  Jicightf  infeet^of  Jjocust  Fork  of  Black  Warrior  River  at  Polos,  Ala.,  for  1906. 


Day. 

Jan. 

Feb. 

1. 7 

Mar. 
1.9 

Apr. 
1.0 

May. 
1.4 

June. 
1.1 

July. 
2.0 

Aug. 
0.7 

Sept. 
0.7 

Oct. 

~        1 
0.2, 

Nov. 

D«. 

1 

1.1 

0.5 

0.8 

2 

1.0 

1.6 

1.9 

.9 

1.4 

1.0 

1.8 

.7 

.9 

•2 

.4 

.8 

3 

1.0 

1.4 

1.8 

.9 

1.2 

.9 

2.0 

.7 

1.4 

.2 

.4 

1.2 

4 

.9 

1.3 

1.6 

.8 

1.1 

.8 

1.4 

.6 

1.8 

.4 

.4 

1.6 

5 

.9 

1.4 

1.4 

.9 

1.1 

.  7 

1.1 

.5 

1.4 

.9 

.4 

2.0 

6 

.8 

6.9 

1.3 

1.0 

1.0 

.7 

1.0 

.4 

1.0 

.9 

.4 

1.9 

7 

1.0 

5.0 

1.2 

1.0 

1.2 

.6 

1.0 

.3 

.9 

.8 

.4 

1.8 

8 

1.2 

5.8 

1.1 

1.1 

1.7 

.6 

1.2 

.3 

.5 

.8, 

.4 

1.8 

9 

1.1 

20.9 

1.2 

1.0 

1.8 

.5 

1.0 

.2 

.6 

.9 

.4 

2.1 

10 

1.1 

19.0 

1.3 

.9 

1.5 

.5 

.9 

.5 

.6 

.9 

.5 

1.7 

11 

1.6 

10.1 

1.4 

.9 

1.2 

.4 

1.7 

.5 

.5 

.9 

.7 

1.7 

12 

5.2 

5.0 

1.3 

.9 

1.1 

.4 

3.3 

.6 

.7 

.8  1 

.8 

1.6 

13 

12.1 

5.0 

1.2 

.« 

1.1 

•4 

2.5 

1.0 

.7 

.7 

.9 

1.3 

14 

7.2 
4.1 

4.9 
4.2 

1.1 
1.1 

.8 
.8 

1.1 
1.0 

.5 
.7 

1.7 
1.3 

1.5 
1.0 

,7 
.6 

.6 

•^1 

.7 
.7 

1  1 

15 

1.3 

16 

2.6 

3.5 

1.0 

.9 

1.6 

1.5 

1.0 

1.7 

.6 

.8 

.  7 

1.7 

17  

2.0 
1.7 
1.6 
1.7 
1.6 
1.3 
1.3 
1.2 

2.9 
2.6 
2.0 
3.5 
8.3 
7.4 
4.9 
3.5 

1.0 
.9 
.9 
1.0 
2.4 
2.8 
2.1 
1.8 

:: 

.8 
.7 
.7 
.9 
1.0 
.9 

2.5 
2.0 
1.6 
1.3 
1.4 
L8 
2.4 
2.0 

l.l 
.9 

.8 
.7 
.6 
1.5 
1.4 
1.3 

.9 
.8 
.7 
.8 
.7 
.5 
.5 
.4 

1.5 
1.1 
1.0 
1.0 
2.0 
1.0 
.9 
1.0 

.5 
.5 
.4 
.4 
.4 
.4 
.4 
.3 

.9  1 
.9 
.8 
.8 

.7 
.7 

:: 

.6 
.6 
.6 
.5 
.6 
.6 
.6 
.6 

1.9 

18 

1.6 

19 

1  3 

20  

1.4 

21 

2.5 

22          

3.7 

23 

3.3 

24 

3.0 

25 

1.2 

2.8 

1.6 

.8 

2.2 

1.5 

.8 

3.2 

.3 

.6 

.6 

2.5 

26 

1.1 

2.4 

1.4 

.9 

2.1 

1.0 

.6 

4.4 

.3 

.6 

.6 

2.2 

27 

1.0 

2.2 

1.3 

1.0 

2,7 

1.3 

.6 

2.1 

.3 

.5 

.6 

l.f 

28  

1.9 

2.0 

1.2 
1.2 

1.1 
1.0 

2.1 

1.7 

1.4 
4.3 

.6 
.5 

1.3 
1.2 

.2 
.2 

.5 
.6 

.7 

.8 

1.7 

29 

2.0 

M 

1.8 

1.1 

1.2 

1.4 

3.1 

.5 

1.1 

.2 

.5 

.8 

2.1 

31     

1.9 

1.1 

1.2 

..0 

.9 



.5 

1.7 
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Station  rating  table  for  Locust  Fork  of  Black  Warrior  River  at  Polos,  Ala.,  from  January  1, 

1904,  to  December  31, 1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Ga^e 
height. 

Feet. 

Discharge. 



Second-feet. 

Gage 
height. 

Feet. 

Di8cha.rge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-fe^. 

0.00 

34 

1       1.10 

935 

2.10 

2,530 

aso 

4,5e0 

.10 

67 

1.20 

1,070    , 

2.20 

2,710 

1        3.40 

4,940 

.20 

no  1 

1.30 

1,210 

2.30 

2,890 

3.60 

5,320 

.30 

165 

1.40 

1,360 

2.40 

3.070 

3.80 

5,700 

.40 

230 

1.50 

1,515 

2.50 

3,250 

4.00 

6.100 

.50 

305    ^ 

1.60 

1,680 

2.60 

3,430 

4.20 

6.500 

.60 

390    ' 

1.70 

1,850    i 

2.70 

3,610 

4.40 

6,900 

.70 

480 

1.80 

2,020    I 

2.80 

3,800 

4.60 

7,300 

.80 

580    1 

1.90 

2,190    ' 

2.90 

3,990 

4.80 

7.700 

.90 

090    , 

2.00 

2,360 

3.00 

4.180 

5.00 

8,100 

.CO 

810 

' 

1 
1 
1 

The  above  table  is  based  on  21  discharge  measurements  made  during  1902-4905.  It  is  weU  define 
between  gage  heights  —0.1  foot  and  5  feet.  Above  gage  height  5  feet  the  rating  curve  is  a  tangent,  th^ 
difference  being  20O  per  tenth. 

Estimated  monthly  discharge  of  Locust  Fork  of  Black  Warrior  River  <U  Polos,  Ala.,  for  19ti-^. 

[Drainage  area,  1,020  square  miies.] 


Month. 


Discharge  in  second-feet. 
Maximum.   Minimum.  '    Mean. 


Run-off. 


Second-feet   rw.^,,,  ;^ 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


MISOET^I.ANEOUS 


MEASITREMENTS    IN 
BASIN. 


MOBILE    RFV^ER   DRAINAGE 


The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Mobile  River 
drainage  basin  during  1905: 

Big  Sandy  Creek  near  DadcviUe,  Ala. — A  measurement  was  made  June  7,  1905,  from  ll»e 
upstream  side  of  Hall's  wagon  bridge,  near  Dadeville,  Ala.  The  bench  mark  is  the  top  (»f 
the  outside  wooden  stringer  on  the  upstream  side  of  the  bridge  at  the  first  vertical  post 
from  the  left-bank  pier;  elevation,  26.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  73  feet;  aroa,  127  square  fwt;  moan  velocity,  0.34  foot  per  second;  gage  height.  1.65  feet;  di*- 
charge,  44  second-feet. 

Big  Wins  Creek  near  AttaUa,  Ala. — A  measurement  was  made  July  28,  1905,  from  the 
downstream  side  of  Ray's  bridge,  about  2J  miles  from  Attalla,  Ala.  The  bench  mark  is 
the  top  of  the  downstream  end  of  the  second-floor  beam  front  the  right  end  of  the  second 
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span  from  the  right-bank  end  of  the  bridge;  elevation,  25.00  feet  above  the  datum  of 
the  assumed  gage. 

Width,  30  feet;  area,  73  square  feet;  mean  velocity,  1.49  feet  per  second;  ga«|e  height,  3.77  feet;  dis- 
charge, 109  second-feet. 

Black  Water  Creek  near  Jasper ,  Ala. — ^A  discharge  measurement  was  made  January  28, 1905, 
from  the  upstream  side  of  a  single-span  iron  highway  bridge,  .100  yards  below  the  dam  at 
Camack's  mill,  6  miles  north  9f  Jasper^  Ala.  The  initial  point  for  soundings  is  the  end  of 
the  bridge  at  the  right-bank  upstream  side.  The  bench  mark  is  the  top  of  the  upstream 
eyebar,  49  feet  from  the  right-bank  end  of  the  bridge;  elevation,  20.00  feet  above  the  datum 
of  the  assumed  gage. 

Width,  68  feet;  area,  83  square  feet;  mean  velocity, |1. 18  [feet  per  second;  gage  height,  1.8  feet;  dis- 
charge, 98  second-feet. 

Buck  Creek  near  Helena,  Ala. — A  measurement  was  made  April  3,  1905,  from  the  foot- 
bridge and  log  across  Buck  Creek  at  point  opposite  Helena,  Ala.  The  bench  mark  is  the 
top  of  tie  or  base  of  rail  at  second  crossbeam  from  the  left  bank  at  the  Louisville  and  Nash- 
ville Railroad  bridge;  elevation,  22.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  73  feet;  area,  70  square  feet;  mean  velocity,  1.00  foot  per  second;  gage  height,  1.75  feet;  dis- 
charge, 09  second-feet. 

Cahaba  River  near  Taeoa,  Ala. — ^Two  measurements  were  made  April  3, 1905,  near  Tacoa, 
Ala.  The  bench  mark  is  the  base  of  rail  on  the  Louisville  and  Nashville  Railroad  bridge 
over  the  third  crossbeam  from  the  center  pier;  elevation,  49.00  feet  above  the  datum  of  the 
assumed  gage. 

At  section  .500  feet  above  Louisville  and  Nashville  Railroad  bridge:  Width,  64  feet;  area,  268  square 
feet;  mean  velocity,  0.62  foot  per  second;  gage  height.  4.65  feet;  dischai^ge,  167  second  feet. 

At  section  1,000  feet  below  mouth  of  Buck  Creek:  W^idth,  116  feet;  area,  146  square  feet;  mean  velocity, 
1.55  feet  per  second;  gage  height,  4.65  feet;  discharge,  227  second-feet. 

Cedar  Creek  near  Cavespring,  Ga. — ^This  stream  enters  Coosa  River  about  6  mUes  north- 
west of  Cavespring,  Ga.  A  measurement  was  made  July  25,  1905,  from  the  upstream  side 
of  a  single-span  steel  bridge  2\  miles  northwest  of  Cavespring  and  one-fourth  mile  above 
the  Southern  Railway  bridge.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  second 
iron  floor  beam  from  the  right  end  of  the  bridge;  elevation,  17.00  feet  above  the  datum  of 
the  assumed  gage. 

Width.  68  feet;  area,  186  square  feet;  mean  velocity,  0.42  foot  per  second;  gage  height,  3.13  feet;  dls- 
cbarge,  77  second-feet. 

HiUahee  Creek  near  Alexander  City,  Ala. — A  regular  station  was  formerly  maintained  at  a 
wooden  wagon  bridge  6}  miles  northeast  of  Alexander  City,  Ala.,  on  the  road  leading  to 
Newsite.    The  old  gage  is  still  in  place.    A  measurement  was  made  June  9,  1905. 

Width,  135  feet;  area,  194  square  feet;  mean  velocity,  0.62  foot  per  second;  gage  height.  1.15  feet,  dis- 
charge, 120  second-feet. 

Luxapdila  Creek  ai  Columbue,  Miss. — This  stream  enters  Tombigbee  River  at  Columbus, 
Mias.  A  mea.9urement  was  made  November  24,  1905,  from  the  downstream  side  of  the 
Mobile  and  Ohio  Railroad  bridge.  The  bench  mark  is  the  top  of  the  downstream  end  of 
the  first  floor  beam  from  the  right  end  of  the  steel  truss;  elevation,  35.00  feet  above  the 
datum  of  the  assumed  gage. 

Width,  110  feet;  area,  710  square  feet;  mean  velocity,  0.33  foot  per  second;  gage  height,  3.92  feet;  dis- 
charge, 234  second-feet.  ^ 

PEARL    RIVER    DRAINAGE    BASIN. 

I>ESCRIPnOX  OF  BASIN. 

Pearl  River  rises  in  the  eastern  part  of  Mississippi.     It  flows  south  into  Lake  Borgne,  an 
arm  of  the  Gulf  of  Mexico,  forming  part  of  the  boundary  between  Louisiana  and  Mississippi. 
The  followlDg  pages  give  the  results  of  the  data  collected  in  this  drainage  during  1905: 
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PEARL.  RIVER  AT  JACKSON,  MISS. 

This  station  was  established  June  24, 1901,  by  K.  T.  Thomas.  It  is  located  at  a  highway 
bridge,  2  miles  from  the  union  station  at  Jackson,  Miss.,  one-eighth  mile  above  the  Alabama 
and  Vicksburg  Railroad,  and  two  blocks  east  from  the  end  of  the  South  State  street  car  line- 

The  channel  makes  a  90°  curve  about  200  feet  above  the  bridge.  It  is  nearly  straight  for 
about  one-fourth  mile  below  the  bridge.  The  right  bank  is  high  and  rocky  and  does  not 
overflow.  The  left  bank  is  of  cleared  ground  and  overflows  at  about  20  feet  gage  height. 
The  width  of  the  stream  at  low  stages  is  about  130  feet  and  at  flood  stages  about  900  feet. 
The  bed  is  of  sand  and  gravel  and  is  shifting.  The  current  velocity  is  moderate,  but  is  not 
well  distributed,  and  is  broken  by  an  old  pier  and  some  short  piles  under  the  bridge. 

Discharge  measurements  are  made  from  the  single-span  highway  bridge  and  from  an 
approach  of  680  feet  of  iron  trestle  on  the  left  bank.  The  initial  point  for  soundings  is  the 
end  of  the  bridge  on  the  right  bank.  At  low  stages  the  dischai^e  can  be  measured  by 
wading  about  one-fourth  mile  above  the  bridge 

The  original  chain  gage  was  fastened  to  the  downstream  s\^de  of  the  bridge  at  a  point  l.')l) 
feet  from  the  initial  point  for  soundings.  On  July  14, 1905,  this  was  superseded  by  a  stand- 
ard chain  gage,  fastened  to  the  downstream  lower  chord  of  the  bridge,  in  the  fifth  pane! 
from  the  right-bank  end  of  the  main  span;  length  of  chain,  42.08  feet.  The  datum  of  this 
gage  is  the  same  as  that  of  the  original  gage ;  the  bottom  of  the  gage  box  at  the  pulley  is  40.f te 
feet  above  the  datum  of  the  gage.  Bench  marks  were  established  as  follows:  (1)  Tlie 
downstream  end  of  the  top  of  the  iron  floor  beam,  120  feet  from  the  right-bank  end  of  the 
bridge;  elevation,  39.00  feet.  The  elevation  of  the  bridge  floor  at  this  point  is  40.15  fwt. 
(2)  A  cross  marked  on  the  top  of  the  downstream  tubular  pier  at  the  right  bank;  elevation. 
38.88  feet.  (3)  The  top  of  the  upstream  latticed  iron  post  supporting  the  right  end  of  the 
bridge;  elevation,  39.11  feet.  (4)  The  head  of  a  small  bolt  driven  vertically  into  the  Iwa^ 
of  an  ash  tree  on  the  sidewalk  on  South  Jeff'erson  street,  about  130  feet  from  north  comer  uf 
Silas  Brown  street:  elevation,  52.74  feet.     Elevations  refer  to  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey  as  follows: 

Description:  QTy,  p  286;  83,  p  164;    98,  p  170;  127,  pp  177-178. 
Discharge:  65,  p  286;  83,  p  165;  98,  p  171;  127,  p  178. 
Discharge,  monthly:  98,  p  172;  127,  p  180. 
Gage  heights:  65,  p  287;  83,  p  16.5;  98,  p  171;  127,  p  179. 
Rating  table:  98,  p  172;  127,  p  179. 

Discharge  measurement  of  Pearl  River  at  Jackson  ^  Miss.,  in  1905. 


Date. 


February  16. 
February  17  . 

June  24 

July  14 


Hydrographer. 


Width 


Feet. 

J.  M.  Giles I    1,272 

do 1,272 

113 
117 


W.  E.  Hall. 
do 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Square 

Feet  per 
second. 

Feet. 

Second 
feet. 

14,600 

1.69  1 

29.05 

24,710 

14,750 

1.68  , 

29.15 

2\.fm 

473 

1.21 

2.50 

574 

503 

1.25  1 

1 

2.50 

630 

PEARL    RIVER   DRAINAGE    BASIN. 
DaUy  gage  heigfU,  in  feet,  of  Pearl  River  at  Jaclcson,  Mi»s.,foir  1906. 
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Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


an. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

3.1 

7.0 

21.3 

13.0 

18.6 

5.7 

5.1 

1.8 

5.7 

3.7 

2.5 

1.8 

3.5 

6.4 

20.1 

11.4 

18.6 

5.2 

4.9 

1.9 

5.2 

3.5 

2,4 

1.8 

3.6 

6.0 

las 

10.6 

18.0 

6.0 

4.8 

1.7 

4.2 

2.7 

2.3 

1.9 

3.5 

6.2 

17.9 

11.8 

17.5 

4.4 

4.7 

2.4 

3.9 

3.7 

2.4 

1.8 

3.4 

9.2 

15.4 

12.7 

16.8 

4.2 

4.4 

3.0 

3.3 

4.0 

3,5 

1.8 

3.3 

14.7 

13. 5 

13.0 

15.6 

3.7 

4.0 

3.4 

3.0 

4.5 

3.4 

1.7 

3.1 

15.8 

12.1 

12.1 

13.8 

3.4 

3.6 

3.0 

2.8 

3,2 

3.5 

1.8 

2.9 

19.1 

10.5 

12.2 

12.7 

3.1 

3.3 

2.6 

2.5 

3.2 

2.9 

1.8 

2.9 

22.3 

9.7 

11.4 

11.6 

2.9 

3.0 

2.4 

2.3 

2.0 

2.8 

1.9 

2.9 

24.1 

8-8 

...0 

10.8 

2.8 

2.9 

2.3 

2.0 

Z2 

3.8 

2.0 

2.9 

25.0 

9.0 

11.7 

10.0 

2.7 

2.8 

2.2 

2.0 

3,0 

4.6 

2.1 

5.5 

25.8 

a7 

13.8 

9.5 

2.4 

2.7 

2.3 

3.0 

4.4 

4.2 

2.1 

fl.l 

26.9 

8.5 

14.7 

9.3 

2.4 

2.4 

2.5 

1.9 

5.0 

3.9 

2.2 

6.6 

27.7 

8.2 

15.7 

9.6 

2.3 

2.4 

3.6 

1.9 

4.8 

3.3 

4.4 

7.3 

28.6 

&1 

15.8 

11.7 

2.2 

2.5 

3.3 

1.7 

4.2 

3.3 

7.3 

7.0 

29.0 

ao 

14.8 

12.6 

2.2 

2.5 

3.4 

1.6 

5.2 

3.1 

6.6 

7.0 

29.2 

7.9 

14.8 

11.7 

2.1 

2.4 

3.3 

1.6 

5.4 

2.9 

6.0 

7.3 

28.9 

7.6 

14.7 

11.6 

2.1 

2.3 

3.3 

1.4 

5.5 

2.8 

5.7 

7.4 

28.6 

10. 2 

14.4 

10.5 

2.1 

2.2 

3.8 

1.5 

5.3 

2.8 

5.9 

7.5 

2a8 

10.5 

14.1 

9.2 

2.0 

2.0 

4.1 

1.6 

5.2 

2.7 

6.1 

7.1 

28.7 

13.5 

13.8 

8.2 

2.1 

2.0 

6.2 

1.5 

4.7 

2.6 

6.6 

6.6 

28.2 

14.8 

13.1 

7.7 

2,2 

1.9 

5.0 

1.5 

4.1 

2.5 

7.5 

6.1 

27.5 

16.8 

12.4 

11.1 

2.3 

1.9 

4.9 

1.4 

3.7 

2.4 

8.2 

5.9 

26.6 

17.4 

11.7 

12.2 

2.7 

1.8 

4.9 

1.4 

3.5 

2.3 

7.9 

5.9 

25.7 

17.9 

13.9 

12.5 

2.7 

2.6 

4.9 

1.4 

3.4 

2.2 

7.4 

5.8 

24.6 

17.9 

16.5 

12.8 

3.0 

2.7 

4.9 

1.3 

3.5 

2.1 

7.1 

5.1 

23.6 

17.3 

17.2 

12.0 

3.2 

2.0 

4.8 

1.3 

3.1 

2.0 

6.8 

5.2 

22.7 

16. 5 

17.6 

10.1 

3.5 

2.5 

4.8 

1.3 

3.0 

1.9 

6.6 

5.2 

15.9 

17.7 

8.2 

4.5 

2.4 

5.3 

1.2 

2.8 

1.9 

6.3 

7.5 

15.5 

17.9 

7.3 

5.1^ 

2.1 

5.7 

1.1 

2.6 

1.8 

6.0 

6.8 

14.3 

6.5 

1.8 

5.8 

2.6 

6.4 
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Station  rating  taUefor  Pearl  River  at  Jaclcwnj  Miss, ^  from  January  1  to  December  SI,  1905. 


Gage 
height. 


Feet. 

0.30 

.40 

.50 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

l.SO 

1.60 

1.70 

1.80 

1.90 

2.00 

2.10 

2.20 

2.30 

2.40 

2.50 

2.60 

2.70 


Discharge. 


Second-feet. 

80 

88 

97 

108 

120 

133 

147 

162 

178 

196 

216 

238 


316 
345 
375 
407 
440 
475 
511 
548 
587 
627 
668 


Feet. 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.50 
3.60 
a  70 
3.80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.20 
5.40 


Discha:!^. 


Second-feet, 
710 
753 
797 
842 
888 
935 
982 
1,030 
1,078 
1,126 
1,174 
1,223 
1,272 
1,321 
1,370 
1,420 
1,470 
1,520 
1,570 
1,620 
1,670 
1,720 
1,770 
1,870 
1,980 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

5.60 

2,090 

5.80 

2,200 

6.00 

2,310 

6.20 

2,420 

6.40 

2,530 

6.60 

2,640 

6.80 

2.750 

7.00 

2,860 

7.20 

2,970 

7.40 

3,080 

7.60 

3,195 

7.80 

3,315 

&00 

3,435 

8.20 

3,555 

8.40 

3,675 

8.60 

3,T95 

8.80 

3,915 

9.00 

4,035 

9.50 

4,335    1 

10.00 

4,635 

10.50 

4,960 

11.00 

5,285 

11.50 

5,610 

12.00 

5,936 

Gage 
height. 


Feet. 
12.50 

laoo 
laso 

14.00 
14.50 
15.00 
15.50 
16.00 
16.50 
17.00 
17.50 
18.00 
19.00 
20.00 
21.00 
22.00 
23.00 
24.00 
25.00 
26.00 
27.00 
2&00 
29.00 
30.  QO 


Diacharge. 

Second-feet. 
6.20) 
6.60O 
6,950 
7,300 
7,650 
8,000    , 
8,350 
8,700 
9.10O    I 
9,500 
9,900    I 
10,300    ; 
11,100 
12,000     ' 
I2.90O 
13.900 
15,000 
16.200 
17,500 
19,000     I 
20,700     I 
22,600 
24,500 
26,400 


The  above  table  is  based  on  18  discharge  measurements  made  durins  1901-1905.  It  is  well  defined 
between  gage  heights  0.3  foot  and  8.3  feet.  The  table  has  been  extended  beyond  these  limits,  being 
based  on  one  measurement  at  24  feet  and  two  at  29  feet.    Below  10  feet  the  table  is  the  same  as  for  1904. 

Estimated  monthly  discharge  of  Pearl  River  at  Jaekson,  Miss.,  for  1906. 
[Drainage  area,  3,120  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September  ... 

October 

November 

December 

The  year 


Run-off. 


SecM>nd-feet  rw_twj„ 


0.629  ; 

5.16    ' 

2.25 

2.32 

1.91 
.287 
.246 
.361 
.176 
.381 
.238 
.543 


.725 
i37 
2.59 

2.a> 

2.20 
..t20 

.2M 
.41ii 

.m 

.439 

.3fi6 
.*& 

16.  (C 
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Acknowledgments  and  cooperation 18 

A£re-foot,  definition  of 10 

Alabama  River  at— 
Selma,  Ala.: 

description 10^110 

dischaxge 110 

dlschaige,  monthly 112 

gage  heights Ill 

rating  toble 112 

Albany,  Ga. 

Blue  Spring  near: 

description 99 

discharge 99 

Flint  River  at: 

description 94 

discharge 95 

dischaxge,  monthly 96 

gage  heights 95 

rating  table 96 

Alcovy  River  near- 
Stewart,  Qa.: 

description 61 

discharge 61 

dischaige,  monthly 62 

gage  heights 62 

rating  table 62 

Alexander  City,  Ala. 
Hillabee  Creek  near: 

description 161 

dischaxge 151 

Alston,  8.  C. 

Broad  River  (of  the  Carolinas)  at: 

dMcription 28 

dischaige 28 

dischaxge,  montbly 30 

gage  heights 29 

rating  table 29 

Altamaha  River  basin: 

description  of , 65 

miscellaneous  measurements  in 78-79 

Amicalola  River  near— 
Ballground,  Ga.: 

description 118 

dischaxge 118 

Aimiestown,  Ga. 
Jacks  Creek  at: 

description 78 

dischaxge 78 

Apalachee  River  near— 
Buckhead,  Ga.: 

description 63 

dischaige 64 

dischaxge,  monthly 65 

gage  heights 64 

rating  table 66 


Page 
Apalachicola  River  basin: 

description  of 79-80 

miscellaneous  measurements  in 99-101 

Attalla,  Ala. 

Big  WUls  Creek  near: 

description 150-161 

dischaige 161 

Augusta.  Ga. 

Savannah  River  at: 

description 41-42 

discharge 42 

discharge,  monthly 44 

gage  heights 43 

rating  table .. , 44 

Austell,  Ga. 

Sweetwater  Creek  near 

description 88-89 

discharge 89 

gage  heights 89 


Ballground,  Ga. 

Amicalola  River  near: 

description 118 

discharge 118 

Etowah  River  near: 

description 113 

dischaxge 113 

Long  Swamp  Creek  near: 

description 118 

dischaige 118 

Beck,  Ala. 

Conecuh  River  at: 

description 106-107 

dischaige 107 

discharge,  monthly 109 

gage  heights 108 

'      rating  table 108 

Big  Cedar  Creek  near— 

Cavespring,  Qa.: 

description 129 

discharge 129 

Big  Potato  Creek  near— 

Thomaston,  Ga.: 

description 97 

discharge 97 

Big  Sandy  Creek  near— 

Dadeville.  Ala.: 

description 150 

discharge 1 60 

Big  Wills  Creek  near— 

Attalla,  Ala.: 

description 160-161 

dischaxge 161 

156 
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Black  Warrior  River  at  and  near— 
Cordova,  Ala.: 

description 142 

dischaige ."^ 143 

discharge,  monthly 144 

gage  heights 143 

rating  table 1 44 

Tuscaloosa.  Ala.: 

description 145 

discharge 14,'> 

gage  heights 14<) 

Black  Warrior  Rivor  (Locust  Fork^  at- 
PaloR,  Ala.: 

description 148 

dischaige 149 

discharge,  monthly 150 

gage  heights 149 

rating  ta4>le 150 

Black  Water  Creek  ne^r— 
Jasper,  Ala.: 

description 151 

discharge 151 

Blue  Spring  near—. 
Albany,  Ga.: 

description 99 

discharge 99 

Braxrell  Creek  near— 
Reidsville,  Ga.: 

description 78 

discha  rge 78 

Bridge  water,  N.  C. 
Muddy  Creek  near: 

description 34 

discharge .^ 34 

Broad  River  (of  Georgia^  near— 
Carlton,  Ga.: 

description 48 

discharge 48 

discharge,  monthly SO 

gage  heights 49 

rating  table 50 

Broad  River  (of  the  Carolinas)  at— 
Alston,  S.  C: 

description 28 

discharge 28 

dischargt»,  monthly 30 

gage  heights 29 

rating  table 29 

Buck  Creek  near- 
Helena,  .Via.: 

description : 151 

discharge 151 

Montezuma,  (ta.: 

description 99 

discharge 99 

Buckhead,  Ga. 

Apalachee  River  near: 

description 63 

diiichargo 64 

.     discharge,  monthly 65 

gage  heights 64 

rating  table 65 


C.  Page. 

Cable  station,  flgunii  showing 13 

Cahaba  River  at  and  near— 

Centcrvnlle,  Ala.: 

description 134-135 

discharge I,15 

discharge,  monthly 13r 

gage  heights 13f. 

rating  table l.V 

Tacoa,  Ala.: 

description 151 

discharge 151 

Camden.  S.  C. 

Waterpc  River  near: 

description 25 

dischaige 25 

discharge,  monthly 27 

gage  heights 26 

rati  ng  table 27 

Cannoochee  River  near— 

Qroveland.  Ga.: 

description SI-S2 

dischaige si 

discharge,  monthly 54 

gage  heights 5.1 

rating  table 54 

Canton,  Ga. 

Etowah  River  at: 

description 1 13-114 

discharge 114 

gage  heights IIS 

Carlton,  Ga. 

Broad  River  (of  Georgia)  near: 

description * 

dischaige 48 

discharge,  monthly » 

gage  heights 49 

rating  table 50 

Cartecay,  Ga. 

Cartecay  River  near: 

description 12fi 

dischaige \% 

gage  heights 127 

rating  table 127 

Cartecay  River  near— 

Cartecay,  Ga.: 

description 126 

dlspha  ige 1 2^> 

gage  heights 127 

rating  table 127 

Carters,  Ga. 

Coosawattee  River  at: 

description 124 

discharge 124 

dischaige,  monthly 126 

gage  heights 125 

rating  table 125 

Talking  Rock  Creek  near: 

description 129 

dischaige 129 
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Catawba.  S.  C.  Page. 

Catawba  River  near: 

description 20 

discharge 21 

gage  heights 21 

Catawba  River  near— 

CaUwba.  S.  C: 

description 20 

discharge 21 

gage  heights 21 

Morgan  ton,  N.  C: 

description 21-22 

discharge 22 

dischaige,  monthly 24 

gage  heights 23 

rating  table 23 

Cavespring,  Ga. 

Big  Cedar  Creelc  near: 

description 129 

discharge 129 

Cedar  Creek  ne^r: 

description 161 

dischaige 151 

Cedar  Creek  near— 

Cavespring.  Ga.: 

description 151 

dischaige 161 

CentervUle,  Ala. 

Cahaba  River  at: 

description 134-135 

discharge 135 

dischaige,  monthly 137 

gage  heights 136 

rating  table 136 

Chaffee.  F.  P.,  acknowledgment  to 18 

Chappells,  S.  C. 

Saluda  River  at: 

description 34 

discharge 34 

Chattahoochee  River  at  and  near- 
Columbus,  Ga.: 

description 100 

discharge 100 

Norcross,  Ga.: 

description 80 

dischaige 81 

discharge,  monthly 82 

gage  heights 81 

rating  table 82 

Oakdale  (lower  gage),  Ga.: 

description 83 

dlachaiige 84 

Vinings,  Ga.: 

description 82-«3 

dischaige 83 

West  Point.  Ga.: 

description 84 

dischaige 85 

discharge,  monthly 86 

gage  heights 85 

rating  table 86 

Chattooga  River  neat— 

Tallulah  Falls,  Ga.: 

description 60-51 

dischaige 51 


Chauga  River  near—  Page. 

Madison.  S.  C: 

description 44-45 

discharge 46 

Chickasawhachee  Croek  near- 
Newton,  Ga.: 

description 100 

discharge 100 

Choocolocco  Creek  near- 
Jenifer,  Ala.: 

description 130 

discharge 130 

discharge,  monthly 132 

gage  heights , .      131 

rating  table 131 

Choctawhatchee  River  near— 
.  Elba  Junction,  Ala.: 

description 106 

dischaige 106 

Geneva,  Ala.: 

description 102 

discharge 102 

Choctawhatchee  River  basin: 

description  of 102 

miscellaneous  measurements  in 106 

Clear  Creek  near- 
Elk,  Ala.: 

description 1 46-1 47 

dischai^ 147 

gage  heights 147 

rating  table 148 

Clemson  College,  S.  C. 
Seneca  River  near: 

description 45 

discharge 46 

discharge,  monthly 47 

gage  heights 46 

rating  table 47 

Columbia.  S.  C. 

Saluda  River  at: 

description 34 

discharge 34 

Columbus,  Ga. 

Chattahoochee  River  near: 

description 100 

discharge 100 

Mulberry  Creek  near: 

description 90 

discharge 90 

Columbus,  Miss. 

Luxapelila  Creek  at: 

description 151 

discharge 161 

Tombigbee  River  at: 

description 137-138 

discharge 138 

discharge,  monthly 139 

gage  heights 138 

rating  table 139 

Computation,  methods  of 12-18 

rules  for 10-11 

Conecuh  River  at— 
Beck,  Ala.: 

description 106-107 

discharge ir.7 
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Conecuh  River  at— Continued.  Page. 

Beck,  Ala.— Continued. 

discharge,  monthly 109 

gage  hdghts 108 

rating  table 108 

Coolawahee  Creek  near- 
Newton,  Ga.: 

description 100 

discharge 100 

Cooperation  and  acknowledgments 18 

Coosa  River  at— 
Riverside,  Ala.: 

description 119 

discharge 1 19 

discharge,  monthly 121 

gage  heights 130 

rating  table. . , MO 

Coosawattee  River  at— 
Carters,  Ga.: 

description 124 

discharge 124 

discharge,  monthly 126 

gage  heights 125 

rating  table 125 

Cordova,  Ala. 

Black  Warrior  River  near: 

description 1^ 

discharge 143 

discharge,  monthly 144 

gage  heights 143 

rating  table 144 

Corps  of  Engineers,  I'.  S.  Army,  acknowl- 
edgment to 18 

Current  meters,  classes  of 14 

methods  of  using 14-16 

D. 
Dadeville,  Ala. 

Big  Sandy  Creek  near: 

description 150 

discharge 150 

Demorcst,  Ga. 

Hazel  Creek  near: 

description 100 

discharge 100 

Soque  River  near: 

description 86-87 

discharge 87 

discharge,  monthly 88 

gage  heights 87 

rating  table 88 

Discharge,  methods  of  measuring  and  com- 
puting   12-18 

Double  Bridges  Creek  at— 
Geneva,  Ala.: 

description 103 

discharge 103 

Drainage  basins,  list  of 8-9 

Drane,  B.  S.,  acknowledgment  to 18 

Dublin,  Ga. 

Oconee  River  at: 

description 71-72 

discharge 72 

discharge,  monthly 74 

gage  heights 73 

rating  ta  ble 74 


E.  Page. 

Elba,  Ala. 

Pea  River  at: 

description lot 

discharge 106 

Whitewater  River  near: 

description 106 

discharge 106 

Elba  Junction,  Ala. 

Choctawhatchee  River  near: 

description 106 

discharge 106 

Elk,  Ala. 

Clear  Creek  near: 

description 147-147 

diseha  rge 1 47 

gage  heights 147 

rating  table.... ^ 14S 

EUdns  Creek  near- 
Thunder,  Ga.: 

description 100 

discharge 100 

«llijay,  Ga. 

Ellijay  River  at— 

description 127-128 

discharge 128 

Mountaintown  Creek  near: 

description 128 

discharge 128 

Ellijay  River  at— 

Ellijay,  Ga.: 

description 127-128 

discharge 128 

Epes,  Ala. 

Tombigbee  River  at: 

deacription 13^140 

discharge 140 

discharge,  monthly 142 

gage  heights 141 

rating  table 141 

Equivalents,  table  of 11-12 

Escambia  River  basin: 

description  of 106 

Etowah  River  at  and  near— 

Ballground,  Ga.: 

description 113 

discharge 113 

Canton,  Ga.: 

description 113-11^ 

discharge IH 

gage  heights 115 

liome,  Ga.: 

description 115-116 

discharge 116 

gage  heights H? 

rating  table 117 

F. 

Fisher,  D.,  acknowledgment  to 18 

Flat  Rock,  N.  C. 
Green  River  near: 

description 30 

dischar^ , 30 
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Flint  River  at  and  near—  Page. 

Albany,  Ga.: 

deecriptlon 94 

discharge 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Montezuma,  Oa.: 

description 92-93 

discharge 93 

gage  heights 93 

Thomaston,  Oa.: 

description 100 

discharge 100 

Woodbury,  Ga.: 

description 90-91, 100 

discharge 91, 100 

discharge,  monthly 92 

gage  heights 91 

rating  table 92 

Floats,  use  of,  in  measuring  discharge 14 

Flovilla,  Ga. 

Ocmulgee  River  near: 

description 56 

discharge 56 

discharge,  monthly 58 

gage  heights 57 

rating  table 58 

Fraleys  Ferry  (near  Milledgevllle),  Ga. 

Oconee  River  at: 

description 68-69 

discharge 69 

gage  heights 60 


Gaging  stations,  equipment  of 14 

Geneva,  Ali^. 

Ctioctawhatchee  River  near: 

description 102 

discharge 102 

Double  Bridges  Creek  near: 

description 103 

discharge 103 

Giles,  J.  M.,  acknowledgment  to 18 

Green  River  near: 

Flat  Rock,  N.  C: 

description 30 

discharge 30 

Rutherfordton,  N.  C: 

description 34 

discharge 34 

Greensboro,  Ga. 

Oconee  River  near: 

description 66 

dischaige 66 

discharge,  monthly 68 

gage  heights 67 

rating  tables 68 

Groveland,  Ga. 

Cannoochee  River  near:  i 

description 51-52  ' 

discharge 52  I 

discharge,  monthly 54 

gsgo  heights 53 

rating  table 54 

Lotts  Creek  near:  J 

description 54  ' 

dischiu^ 54  : 


H.  Page. 

Hall,  M.  R.,  district  covered  by 18 

Hall,  O.  P..  acknowledgment  to 18 

Hall,  W.  E.,  acknowledgment  to 18 

Hazel  Creek  near— 
Demorest,  Ga.: 

description 100 

dischaige 100 

Helena,  Ala. 

Buck  Creek  near: 

description 151 

discharge 151 

Hillabee  Creek  near- 
Alexander  City,  Ala.: 

description 151 

discharge 151 

Hydrographers,  list  of 18 

Hydrographic  surveys,  annual  appropria- 
tions for 7 

organization  and  scope  of 7-0 

1. 
Ice-covered  streams,  method  of  measuring 

flow  of 16 

Ichawaynochaway  Creek  at  and  near— 
Milford,  Ga.: 

description 98-99 

discharge 99 

gage  heights 99 

Newton  (at  Bametts  Bridge),  Ga.: 

description 101 

discharge 101 

Newton  (at  Rentz  Bridge),  Ga.: 

description 101 

discharge 101 

Williamsburg,  Ga.: 

description 101 

discharge 101 

Index,  Wash.,  Skykomish  River  (South 
Fork)  near,  rating,  area,  and 
mean-velocity  curves  for,  figure 
showing 17 

J. 
Jacks  Creek  at— 

Anniestown,  Ga.: 

description 78 

discharge 78 

Jackson,  Miss. 
Pearl  River  at: 

description *. 162 

discharge 152 

discharge,  monthly 154 

gage  heights 153 

rating  table 154 

Jasper,  Ala. 

Black  Water  Creek  near: 

description 161 

discharge 161 

Jenifer,  Ala. 

Choccolocco  Creek  near: 

description 130 

discharge 130 

discharge,  monthly 132 

gage  heights 131 

rating  table 131 

John  River  near- 
Morgan  ton,  N.  C: 

description 24 

discharge 24 
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K.  Page. 

Kinchafoonee  Creek  near— 
Leesbiirg,  Ga.: 

description 98 

discharge 98 

gage  heights 98 

L. 
Leesburg,  Ga. 

Kinchafoonee  Creek  near: 

description 98 

discharge 98 

gage  heights 98 

liiickalee  Cnrk  near: 

description ^'.- '; 97 

discharge 97 

Lithonia»  Ga. 

Yellow  River  near: 

description 79 

discharge 7Q 

Little  Ocraulgee  River  at— 
Lumber  City,  Ga.: 

description 78 

discharge* 78 

Wilcox,  Ga.: 

description 78 

discharge 78 

Little  River  near— 
MlUedgevllU",  Ga.: 

description 78 

discharge 78 

Washington.  Ga.: 

description 51 

discharge 51 

Locust  Fork  of  Black  Warrior  River.    Sec 
Black  W^arrior  River  (Locust 
Fork). 
Long  Swamp  Creek  near— 
Ballground,  Ga.: 

description .'.      118 

discharge 118 

Lotts  Creek  near— 
Oroveland,  Ga.: 

description 54 

discharge 54 

Lumber  City,  Ga. 

Little  Ocmulgoe  River  at: 

description 78 

discharge 78 

Luxapelila  Creek  at— 
Columbus,  Miss.: 

description 151 

discharge 151 

Lyons,  Ga. 

Pendletons  Creek  near: 

description 78-79 

discharge 79 

M. 

Macon,  Ga. 

Ocmulgee  River  at: 

description 58-59 

discharge 59 

discharge,  monthly 61 

gagi*  heights 60 

rating  table 60 


Madison,  S.  C.  Pagp. 
Cbauga  River  near: 

description 44-45 

discharge 4' 

Tugaloo  River  near: 

description 38-,1M.:i 

dischaiige 3!«.;.l 

discharge,  monthly ¥i 

gage  heights * 

rati'ig  table w 

Mai>other,  W.  L.,  acknowledgment  to ... .  I*« 

Marbury,  J.  B.,  acknowledgment  to l"* 

Methods    of    measuring    and    computing 

stream  flow,  description  of 12-ls 

Milford,  Ga. 

Ichawaynochaway  Creek  at: 

description »-W 

discharge 99 

gage  heights 99 

MlUedgeville,  Ga. 
Little  River  near: 

description 7^ 

discharge 7h 

Oconee  River  at : 

description 69-70 

discharge 70 

gage  heights 71 

Oconee  River  at  Fraleys  Ferry  near: 

description «M<» 

discharge t«9 

gage  heights t* 

Miner's  inch,  definition  of 9 

Mitchelson,  A.  T.,  acknowledgment  to 1^ 

Mobile  River  basin : 

description  of lOP 

miscellaneous  measurements  in 150-151 

Montezuma,  Ga. 
Buck  Creek  near: 

description W 

discharge » 

Flint  River  near; 

description 92-*^ 

discharge ^ 

gage  heights 93 

Whitewater  Creek  near: 

description 101 

discharge 101 

Morganton,  N.  C. 

Catawba  River  near: 

description.. 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

John  River  near: 

description 24 

discharge 24 

Mountaintown  Creek  near— 
Ellljay,  Ga.: 

description 128 

discharge 128 

Muckalee  Creek  near- 
I>>»>9burg,  Ga.: 

description 97 

discharge 97 
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Muddy  Creek  near—  Page. 

Bridgewater,  N.  C: 

description 34 

discharge 34 

Mulberry  Creek  near- 
Columbus,  Ga.: 

description 90 

discharge 90 

Multiple-point  method  of  measuring^  dis- 
charge, description  of ,      15 

Murray,  F.  A.,  acknowledgment  to 18 

N. 

Newberrj',  8.  C. 

Saluda  River  near: 

description 34-36 

discharge. 35 

Newton,  Ga. 

Chlekasawhachee  Creek  near: 

description 100 

discharge 100 

Coolawahec  Creek  near: 

description 100 

discharge 100 

Ichawaynochaway  Creek  at  Dametts 
Bridge  near: 

description 101 

discharge 101 

Idiawaynochaway    Creek    at     Rentr. 
Bridge  near: 

description 101 

discharge 101 

Ninety  Six,  S.  C. 

Saluda  River  near: 

description 33 

dischatge 33 

gage  heights 34 

Norcross,  Qa. 

Chattahoochee  River  near: 

description 80 

discharge 81 

discharge,  monthly 82 

gage  heights 81 

rating  table 82 

O. 
Oakdale,  Ga. 

Chattelioochee  River  (lower  gage)  near: 

der-cription 83  | 

discharge 84 

Ocmulgee  River  at  and  near—  | 

FloviUe,  Ga.:  i 

description 56  I 

discharge 56  I 

discharge,  monthly 58  I 

gage  heights 57 

rating  table 58 

Macon,  Ga.: 

description 58-69 

discharge 50 

discharge,  monthly 61 

gage  heights 60 

rating  table 60 

Ooonoe  River  at  and  near- 
Dublin,  Ga.: 

description 71-72 

discharge 72 

IRB  168-4)6 11 


Oconee  River  at  and  nea-— Continued.  Page. 

Dublin,  Ga.— Continued. 

discharge,  monthly » 74 

gage  heights 73 

rating  table 74 

Fraleys  Ferry  (near  Mllledgeville),  Ga.: 

description (^8-69 

discharge 69 

gage  heights 60 

Greensboro,  Ga.: 

description 66 

discharge 66 

discharge,  monthly 68 

gageh      4t8 67 

rating  table 68 

MlUedgeviUe,  Ga.: 

description 69-70 

discharge 70 

gage  heights 71 

Ogeechee  River  basin : 

description  of 51 

miscellaneous  measurement  in 54 

Ohoopee.  Ga. 

Ohoopoe  River  near: 

description iS 

discharge 78 

Ohoopee  River  near— » 

Ohoopee,  Ga.: 

description 78 

discharge 78 

Beldsvllle,  Ga.: 

description 75 

discharge 75 

discharge,  monthly 77 

gage  heights 76 

rating  table 77 

Oofltanaula  River  at— 

Resaca,  Ga.: 

description 121 

discharge 122 

discharge,  monthly 123 

gage  heights 122 

rating  table 123 

P. 
Palos,  Ala. 

Black  Warrior  River  (Locust  Fork)  at: 

description 148 

discha  rge 1 49 

discharge,  monthly 150 

gage  heights 1 49 

rating  table 150 

Panther  Creek  near— 

Tallulah  Falls,  Ga.: 

description 51 

discharge 61 

Pea  River  at— 

Elba.  Ala.: 

description 106 

discharge 106 

Pera,  Ala.: 

description 103-104 

discharge 104 

discharge,  monthly 105 

gagi'  heights 104 

rating  table 105 
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Pearl  River  at—  Page. 

Jackson,  Miss.: 

description. » 152 

discharge 152 

discharge,  monthly , —  154 

gage  heights 163 

rating  table 154 

Pearl  River  basin : 

description 151 

Pendletons  Creek  near- 
Lyons,  Oa.: 

description 78-79 

discharge 79 

Pera,  Ala. 

Pea  River  at: 

description loa-104 

discharge 104 

discharge,  monthly 105 

gage  heights 104 

rating  table 106 

Prosperity,  8.  C. 

Saluda  River  near: 

description 35 

discharge 36 

R. 

Rating  curves,  methods  of  .construction  of.  16-17 

Rating  tables,  methods  of  construction  of. .  16, 17 
Red  Oak  Creek  near— 
Woodbury,  Ga.: 

description 101 

discharge 101 

Reidsville,  Ga. 

BrazEell  Creek  near: 

description 78 

discharge 78 

Ohooi)ee  River  near: 

description 75 

discharge 75 

dischai^,  monthly 77 

gage  heights 76 

rating  table 77 

Resaca,  Ga. 

Oostanaula  River  at: 

description 121 

discharge 122 

discharge,  monthly 123 

gage  heights 122 

'  rating  table 123 

Riverside,  Ala. 
Coosa  River  at: 

description 119 

discharge 119 

discharge,  monthly 121 

gage  heights 120 

rating  t^ble 120 

Rome,  Ga. 

Etowah  River  near: 

description 115-116 

discharge .-. . , 116 

gage  heights 117 

rating  table 117 

Rules  for  computation,  fundamental  and 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR    1905. 


PART  V. 


By  M.  R.  Hall,  F.  W.  Hanna,  and  J.  0.  Hoyt. 


INTRODUCTION. 
ORGAXIZATIOX  AXI>  SCOPE  OF  "WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of 
1888,  when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained 
an  item  of  $12,.500  "  for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (Stat.  L.,  vol.  28,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the 
following  table: 

Annual  appropriations  for  hydrographic  sxuveys  for  the  fiscal  years  ending  June  30,   1895 

to  1906. 

1895 $12,500      1901 $100,000 

1896 20,000  I  1902 100,000 

1897 50,000  '  1903 200,000 

1898 50,000      1904 200,000 

1899 50,000  I  1905 200,000 

1900 50,000      1906 200.000 

As  a  result  of  the  increased  appropriations  the  work  has  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard 
methods  and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer 
and  a  corps  of  assistants  carry  on  a  comprehensive  study  of  the  hydrographic  resourcrs. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the 
flow  of  the  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  There  is 
also  collected  information  concerning  river  profiles,  duration  and  magnitude  of  floods, 
water  power,  etc.,  which  may  be  of  use  in  hydrographic  studies.  This  work  includes  the 
study  of  the  hydrography  of  every  important  river  basin  in  the  United  States,  and  is  of 
direct  value  in  the  commercial  and  agricultural  development  of  the  country. 

In  order  to  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging 
stations  are  established.  '  The  selection  of  a  site  for  a  gaging  station  and  the  length  of 
time  it  ia  maintained  depend  largely  upon  the  physical  features  and  the  needs  of  each 
locality.    If  the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information 
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concerning  the  minimum  flow;  if  the  water  is  to  be  stored  the  maximum  flow  rc€;eive6 
special  attention.  In  all  sections  of  the  country  permanent  stations  are  maintained  for 
general  statistical  purposes,  to  show  the  conditions  existing  through  long  periods.  They 
are  also  used  as  primary  stations,  and  their  records,  in  connection  with  short  series  of 
measurements,  serve  as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  tho 
flow  of  streams  on  the  same  general  lines  as  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced  by  which  the  accuracy  and  value  of  the  results  have  boer. 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  investiga- 
tions were  made.  ''The  Report  of  Progress  of  Stream  Measurements,"  which  contains  the 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers, 
Nos.  165-178,  as  follows: 

No.  165.  Atlantic  coast  of  New  England  drainage. 

No.  166.  Hudson,  Passaic,  Raritan,  and  Delaware  river  drainages. 

No.  167.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  riv«  r 
drainages. 

No.  168.  Santee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  Eastern  Gulf  of  Mexico  drain- 
ages. 

No.  169.  Ohio  and  lower  eastern  MisAissippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  drainages. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramec,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Great  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  th»' 
computations  based  upon  the  observations,  and  such  other  information  as  may  have  a 
direct  bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of 
the  basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the 
drainages  of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have 
been  again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progreass 
Report  has  been  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for 
one  or  more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been 
redivided,  and  the  facts  have  been  arranged,  as  far  as  practicable,  geographically. 

List  of  drainage  banns  in  the  United  StxUes, 

NORTHERN  ATLANTIC  DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Penobscot. 

Kennebec. 

Androscoggin. 

Presumpscot. 

Saco. 

Merrimac. 

Connecticut. 

Blackstone. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cai)e  Fear 


Thames. 

Housatonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware. 

Susquehanna. 

Potomac. 

Minor  Chesapeake  Bay. 

Minor  Northern  Atlantic. 

SOUTHERN  ATLANTIC  DRAINAGE  BASINS. 

Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Altamaha. 

Minor  Southern  Atlantic. 


Su^ranee. 

Apalachicola. 

Mobilp. 


DEFINITIONS. 
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EASTERN  OULF  OF  MEXICO  DRAINAGE   BASINS. 

Pearl. 

Minor  Eastern  Gulf  of  Mexico. 

EASTERN  MISSISSIPPI  RIVER  DRAINAGE   BASINS. 


L«ower  eastern  Mississippi.  i  Upper  eastern  Mississippi. 

Ohio.  I 


ST.  LAWRENCE  DRAINAGE  BASINS. 


Lake  Superior. 
Lake  Micliigan. 
Lake  Huron. 
I^ke  St.  Clair. 
I>ake  Erie. 


Niagara  River 

Lake  Ontario. 

Lalce  Champlain  (Richelieu  River). 

Minor  St.  Lawrence. 


WESTERN  MISSISSIPPI  RIVEll  DRAINAGE  BASINS. 


Uppor  western  Mississippi.  '  Lower  western  Mississippi. 

Missouri.  I   Arkansas. 

Meramcc.  I  Red. 


WESTERN  GULF  OF  MEXICO  DRAINAGE  BASINS. 

Guadelupe. 

San  Antonio. 

Nucx?cs. 

Rio  Grande. 

Minor  Western  Gulf  of  Mexico. 

COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 

Wasatch  Mountains.  I  Sierra  Nevada. 

Humboldt.  I  Minor  streams  in  Great  B.isia. 


Sabine. 
Neches. 
Trinity. 
Brazos. 
Colorado  (of  Texas). 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


PACIFIC   COAST  DRAINAGE   BASINS. 

Columbia. 
Puget  Sound. 


HUDSON  BAY  DRAINAGE  BASINS. 


DEFINITIONS. 


The  Yolume  of  water  flowing  in  a  stream,  the  ** run-off"  or  "discharge,"  is  expressed  in 
various  terms,  each  of  which  has  become  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups:  (1)  thos3  which  represent  a  rate  of  flow^  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
foot.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  quantity  of  water 
flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally 
used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  quantity  of  water  that  passes  through  an  orifice  1  inch  square 
under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and  irrigators 
throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used.  In  most 
States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet  of  water  flowing  per 
second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off  is  dis- 
tributed uniformly,  both  as  regards  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  ar?.a  would  be  covered  if  all  th«- 
water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on  the 
surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in  depth 
in  inches. 

"Acre-foot "  is  equivalent  to  43,560  cubic  feet,  and  is  the  quantity  required  to  cover  an 
acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irri^tion 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One- 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approxiniat4>ly 
2  acre-feet. 

EXPLANATION   OF  TABIDS. 

For  each  regular  gaging  station  are  given,  as  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

'  5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off,  based  upon  all  the 
facts  obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  locality  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station,  and  they  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  that  have  occurred  since  the  establishment 
of  the  station  that  would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements  made 
during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height,  the 
area  of  cross  section,  the  mean  velocity,  and  the  dischaige  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river  as 
found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in  the 
table  represent-s  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gage.  At 
most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge  the  column  headed  "Maximum''  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given  in 
the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the  day, 
there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding  dis- 
chaige larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the  quan- 
tity given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  colunm 
headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  Upon  this  the  com- 
putations for  the  two  remaining  columns,  which  are  defined  on  page  9,  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 

have  been  used: 

FundamerUai  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose  per  cent  of  error 
is  5  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  In  the  place  to  be  rejected  is  less  than  5,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  in  the  place  to  bo  rejected  Is  greater  than  6,  drop  it  and  increase  thepieoeding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5  and  it  is  preceded  by  an  odd  figure,  drop  the  £  and 
tnorease  the  preceding  figure  by  1.    Example:  1,827.5  becomes  1,828. 
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Special  rules  for  comjmUition. 

1.  Hating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are  based  will  warrant. 
No  deojmals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shaU  be  a  significant 
figure.    This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  In  inches  for  the  individual  months  shall  be  carried  out 
to  at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  .125;  .012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQTJTVAI^KNa'S. 

1  aecond-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  Inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 

1  second-foot  equals  6.23  British  imperial  gallons  per  second. 

1  second-foot  for  one  year  coven  1  square  mile  1.131  feet  deep;  13.572  inches  deep. 

1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  falling  10  feet  equals  1.136  horsepower. 

100  CaUfomia  miner's  Inches  equals  15  United  States  gallons  per  second. 

100  Califomla  miner's  inches  equals  77  Colorado  miner's  inches. 

100  California  miner's  inches  for  one  day  equals  4  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  equals  130  California  miner's  inches. 

100  Colorado  miner's  inches  for  one  day  equals  5.2  acre-feet. 

100  United  States  gallons  per  minute  equals  .223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.44  acre-feet. 

1  million  United  States  gallons  per  day  equals  1.55  second-feet. 

1  million  United  States  gallons  equals  3.07  acre-feet. 

1  million  cubic  ftet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  inch  equals  2.54  oenttmeters. 

1  foot  equals  0.3048  meter. 

1  yard  equals  0.9144  meter. 

1  mile  equals  1.60935  kilometera. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 

1  square  yard  equals  0.836  square  meter. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yards. 

1  acre  equals  200  feet  square,  nearly. 

1  square  mile  equals  259  hectares. 

1  square  mile  equals  2.50  square  Idlometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  equals  7.48  gallons;  equals  0.804  bushel. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  yard  equals  0.7646  cubic  meter. 

1  cubic  mile  equals  147,198,000,000  cubic  feet. 

1  cubic  mile  equals  4,667  second-feet  for  one  year. 

1  gallon  equals  3. 7854  liters. 

1  gallon  equals  8.36  pounds  of  water. 

1  gallon  equals  231  cubic  inches  (liquid  measure). 

1  pound  equals  0.4536  kilogram. 

1  avoirdupois  pound  equals  7,000  grains. 

1  troy  pound  equals  5,760  grams. 

1  meter  equals  39.37  inches.     Log.  1.5951634. 

1  meter  equals  3.280633  feet.     Log.  0.5150842. 

1  meter  equals  1.093611  yards.    Log.  0.0388629. 

1  kilometer  equals  3^1  feet;  equals  five-eighths  mile,  nearly. 
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1  square  meter  equals  10,764  square  feet;  equals  1,196  square  yards. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35.314  cubic  feet;  equals  1.308  cubic  yards. 

1  liter  equals  1.0567  quarts. 

1  gram  equals  15.43  grains. 

1  kilogram  equals  2.2046  pounds. 

1  tonneau  equals  2,204.6  poands. 

1  foot  per  second  equals  1.097  kilometers  per  hour. 

1  foot  per  second  equals  0.68  mile  per  hour. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch,  equals  1  ton  per  square  foot,  eqrals  1  kUogrmxn  per 

square  centimeter. 

Acceleration  of  gravity  equals  32.16  feet  per  second  every  second. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.8  feet. 

li  horsepowers  equal  about  1  kilowatt. 

.  . .      Sec.-ft.  X  fall  In  feet        ^  ^  _       ,.    ,         ^^ 

To  calculate  water  power  qmckly:  —         ^ =iiet  horsepower  on  water  wheel,  mail  ting 

80  per  cent  of  the  tlieoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025  ll'h*:\=heDgth 

of  weir  in  inches;  ^=head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 

To  change  miles  to  inches  on  map: 

Scale  1:125000,  1  mile= 0.50688  inch. 

Scale  1:  90000,  1  mile- 0.70400  inch. 

Scale  1:  62500,  1  mile=  1.01376  inches. 

Scale  1:  45000,  1  mile=  1.40800  inches. 

riELI>  METHODS  OF  MEASURING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are 
given  in  detail  in  Water-Supply  Papers  No.  94  (Hydrographic  Manual,  U.  S.  Geological 
Survey)  and  No.  95  (Accuracy  of  Stream  Measurements).  In  order  that  persons  using 
this  report  may  readily  become  acquainted  with  the  general  methods  employed,  the  fol- 
lowing brief  description  is  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  irto  three  classes: 

(1)  Those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme 
low  or  high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow 
special  methods  are  necessary  for  each  class.  The  data  upon  which  these  estimates  are 
based  and  the  methods  of  collecting  them  are,  however,  in  general  the  same. 

Tliere  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams:  (1)  By 
measurements  of  slope  and  cross  section  and  the  use  of  Chezy's  and  Kutter's  formulas: 

(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  velocity  of  the  current  and  of  the 
area  of  the  cross  section.  The  method  chosen  for  any  case  depends  upon  the  local  phys- 
ical conditions,  the  degree  of  accuracy  desired,  the  funds  available,  and  the  length  of  time 
that  the  record  is  to  be  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coefficients  to  be 
used  in  the  Chezy  formula,  v=c\/  r  s.  This  has  been  utilized  by  Kutter,  both  in  devel- 
oping his  formula  for  c  and  in  determining  the  values  of  the  coefficient  n,  which  appears 
therein.  The  results  obtained  by  the  slope  method  are  in  general  only  roughly  approxi- 
mate, owing  to  the  difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value 
for  n  to  be  used  in  Kutter 's  formula.  The  most  common  use  of  this  method  is  in  estimat- 
ing the  flood  discharge  of  a  stream  when  the  only  data  available  are  the  cross  section,  the 
slope  as  shown  by  marks  along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  ofTer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed,  they  may  be  utilized  for  obtaining  reliable  estimates  of 
flow.  The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes: 
(1)  Those  relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating 
to  the  diversion  and  use  of  water  aroimd  and  through  the  dam. 
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The  physical  requirements  are  as  follows:  (a)  Sufficient  height  of  dam,  so  that  backwater 
will  not  interfere  with  free  fall  over  it;  (6)  absence  of  leaks  of  appreciable  magnitude; 
(f)  topography  or  abutments  which  confine  the  flow  over  the  dam  at  high  stages;  {d)  level 
crests  which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (e)  crests  of  a 
type  for  which  the  coefficients  to  be  used  in  Q=ch  h^,  or  some  similar  standard  weir 
formula,  are  known  (see  Water-Supply  Paper  No.  150);  (/)  either  no  flash  boards,  or  excep- 
tional care  in  reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Gener- 
ally, however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the 
water  flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  added  to 
that  passing  over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water 
diverted  should  be  reasonably  constant.  Furthermore,  it  should  be  so  diverted  that  it 
can  be  measured  either  by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels 
which  are  of  standard  make  or  which  have  been  rated  as  meters  under  working  conditions 
and  so  installed  that  the  gate  openings,  the  heads  under  which  they  work,  and  their  angu- 
lar velocities  may  be  accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the 
estimates  of  flow  will  not  involve  for  a  critical  stage  of  considerable  duration  the  use  of  a 
head  on  a  broad-crested  dam  of  less  than  6  inches.  Moreover,  when  all  other  conditions 
are  good,  the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable 
results  are  to  be  obtained. 


FlQ.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  continuity  of  record 
through  the  period  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient 
to  be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — ^The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is 
the  product  of  two  factors — the  mean  velocity  and  the  area  of  the  cross  section.  The 
mean  velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  bed,  and  the 
channel  conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  upon  the 
contour  of  the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  ways  of  meas- 
uring the  velocity  of  a  stream  are  by  floats  and  current  meters. 

("jreat  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  determining 
discharge  by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree 
of  accuracy.  Their  essential  requirements  are  practically  the  same,  whether  the  velocity 
is  determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel 
is  straight  both  above  and  below  the  gaging  section;  where  there  are  no  cross  currents, 
backwater,  or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections 
of  a  permanent  character;  and  where  the  banks  are  high  and  subject  to  overflow  only  at 
flood  stages.  The  station  must  be  so  far  removed  from  the  effects  of  tributary  streams, 
dams,  or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the  discharge. 
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There  are  generally  pertinent  to  a  gaging  station  certain  permanent  or  semipennaiient 
structures  which  are  usually  referred  to  as  equipment.  These  are:  A  gage  for  determinini: 
the  fluctuations  of  the  water  surface;  bench  marks,  to  which  the  datum  of  the  gagr  L> 
referred;  permanent  marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measure- 
ment, and  where  the  current  is  swift  some  appliance  (generally  a  secondary  cable)  to  hold 
the  meter  in  position  in  the  water.  As  a  rule  the  stations  are  located  at  bridges  if  the 
channel  conditions  are  satisfactory,  as  from  them  the  observations  can  more  readily  be 
made  and  the  cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surfac3  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements,  good 
results  can  hz  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  d^bns.  In  case 
of  all  surface  float  measurements  coefficients  must  be  used  to  reiduce  the  observed  velocity 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give  directly 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditions 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  ''run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  d^cJiargp 
measurement  a  lai^ge  number  of  velocity  determinations  are  made  at  different  points  acroa> 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates,  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and  the 
revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing  the 
meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  number  of 
revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  giv»  the  veloc- 
ity per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed  in 
two  general  types — ^those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price,  and 
those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each  meter  has  been  developed  for 
use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Greological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all  conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  a  boat,  or  by  wading, 
and  gaging  stations  may  be  classified  in  accordance  with  such  use.  (Fig.  1  shows  a  typical 
cable  station.) 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
observed  are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  upon  the  size  and  condition  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  atrip  or 
pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so  that 
conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they  do 
not  apply. 

There  are  in  general  use  three  classes  of  methods  of  measuring  velocity  with  current 
meters — multiple  point,  single  point,  and  integration. 
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The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-cur\'e, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
each  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  veloci- 
ties as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among  the 
resulting  points,  the  vertical  velocity-curve  is  developed.  This  curve  shows  graphically 
the  magnitude  and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  com- 
plete measurement  by  this  method,  its  use  is  limited  to  the  determination  of  coefficients  for 
purposes  of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for  that 
vertical.  Assuming  that  the  vertical  velocity  curve  is  ^  common  parabola  with  horizontal 
axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely)  the  mean 
velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions  show  that 
this  .second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open-water  con- 
ditions where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and  moreover 
the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  can  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread  qI 
mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean  velocity 
has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  a  majority 
of  the  measurements.  A  large  number  of  vertical  velocity-curve  measurements  taken  on 
many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reducing 
the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  the  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken  at 
the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  upon  the 
stage,  velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient. 
This  method  is  especially  adapted  for  flood  measurements  or  when  the  velocity  is  so  great 
that  the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  of  the  vertical  is  measured  twice.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge  of 
a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the  general 
contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings  are 
usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either  by 
using  the  meter  and  cable,  or  by  a  special  sounding  line  or  rod.  For  streams  with  perma- 
nent beds  standard  cross  sections  are  usually  taken  during  low  water.  These  sections  serve 
to  check  the  soundings  which  arc  taken  at  the  time  of  the  measurements,  and  from  them  any 
change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They  are 
also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measurements,  as 
accurate  soundings  are  hard  to  obtain  at  high  stages. 
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In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement,  the  measuring  section  is  divided  into  elementary  stripe,  a:s 
shown  in  figure  1 ,  and  the  mean  velocity,  area,  and  discharge  are  determined  separatelv  lor 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  thoe^e  for 
the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  tot^l  discharge  by  the 
total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period,  and  also  to  the  lack  of  definite  informa- 
tion in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make 
frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-cun'o 
method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sur- 
face of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice,  etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  constructing 
a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  ctin- 
sidering  in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Such  dau 
as  are  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  No.  146. 
pp.  141-148. 

OFFICE  METHODS  OF  COMPUTING  RITN-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  upon  whether  or  not 
the  bed  of  the  stream  is  permanent. 
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Fig.  2.— Rating,  area,  and  mean  velocity  curves  lor  South  Fork  Skykomish  River  near  Index,  WaaJi. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off 
is  the  construction  of  the  rating  table  which  shows  the  discharge  corresponding  to  any  stagt 
of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount 
of  water  flowing.  The  construction  of  the  rating  table  depends  upon  the  method  used  in 
measuring  flow.  • 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  l)e  used  in  its  application  depend  upon  the  type  of  dam  and  other  con- 
ditions near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
assumed  coefficient,  the  discharge  is  computed  for  various  heads  and  the  rating  table 
constructed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  st-ation  are 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river 
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at  the  time  of  measurement,  the  area  of  the  cross  section,  the  mean  veloctiy  of  the  current, 
and  the  quantity  of  the  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and 
in  the  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  upon  the  following  laws  of  flow  for  open ' 
permanent  channels:  (1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant;  (2)  neglecting  the  change  of  slope  due  to 
the  rise  and  fall  of  the  stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  (3)  the  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  the  results  of  the  various  discharge  measurements  using  gage  heights 
&s  ordinates,  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which 
show  the  discharge,  mean  volocity,  and  area  corresponding  to  any  gage  height.  For  the 
development  of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge  meas- 
urements to  cover  the  range  of  the  stage  of  the  fitream.  Figure  2  shows  a  typical  rating 
curve  with  its  corresponding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  change 
in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves  are 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging.  ^ 

The  form  of  the  mean  velocity  curve  depends  chiefly  upon  the  surface  slope,  the  rough- 
ness of  the  bed,  and  the  cross  section  of  the  stream.  Of  these  the  slope  is  the  principal 
factor.  In  accordance  with  the  relative  change  of  these  factors  the  cxirve  may  be  either 
a  .straight  line,  convex,  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From 
a  careful  study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity 
curve  will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area 
curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  meas- 
urements by  means  of  curves  of  area  and  mean  velocity.  This  curve  under  normal  con- 
ditions is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  oni.he 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  fre- 
quent discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough 
approximations.  For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only 
during  floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satis- 
factory results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of 
them  are  taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds, 
such  as  the  Colorado  and  Rio  Grande,  discharge  pieasurements  should  be  made  every  two 
or  three  days,  and  the  dischaiges  for  intervening  days  obtained  either  by  interpolation 
modified  by  gage  height,  or  by  Professor  Stout's  method,  which  has  been  described  in  full 
in  the  Nineteenth  Annual  Report,  Part  IV,  page  323,  and  in  the  Engineering  News  of  April 
21,  1904.  This  method,  or  a  graphical  application  of  it,  is  also  much  used  in  estimating 
flow  at  stations  where  the  bed  shifts  but  slowly. 

IBB  169--06 2 
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COOPERATION  ANI>  ACKNO^VLEDGMENTS. 

Most  of  the  measuFements  presented  in  this  paper  have  been  obtained  through  Icr&l 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  corporations  wb- 
have  assisted  local  hydrographers  or  have  cooperated  in  anyway,  either  by  furnishing: 
records  of  the  height  of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  distn<  t 
hydrographers  and  others  who  have  assisted  in  furnishing  and  preparing  the  data  con- 
tained in  this  report: 

^to5ama.— District  hydrographer,  M.  R.  Hall,a  assiBted  by  W.  £.  HaU  and  F.  A.  Murray. 

lUinois. — District  hydrographer,  F.  W.  Haniia,^  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

Indiana. — District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K  Claip 
Acknowledgment  should  also  be  made  to  Joseph  M.  Steiner  and  O.  H.  Qriest,  who  hare  assisted  ih" 
Survey  in  establishing  stations  and  supplying  voluntary  readings  at  Cataract  aud  Shoals,  Ind. 

i«Ut«cifcy.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

Afississippi.— District  hydrographer,  M.  R.  Hall,  assisted  by  W.  E.  Hall. 

New  yor*.— District  hydrographer,  R.  E.  Horton,e  assisted  by  C.  C.  Covert. 

North  Carolina.— District  hydrographer,  M.  R.  Hall,  assisted  by  W.  E.  Hall,  B.  S.  Drane,  and  O.  P. 
Hall.  Dr.  C.  A.  Schenck,  director  of  the  Biltmore  School  of  Forestry,  paid  the  gage  readers  at  Davld- 
Bons  River,  Sitton,  and  Pinkbed. 

OAfo.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp.  Ac- 
knowledgment should  also  be  made  to  the  Baltimore  and  Ohio  Railroad  for  passes  issued  to  F.  W. 
Hanna  and  R.  W.  Pratt. 

Pennsylvania.— District  hydrographer,  N.  C.  Orover,  assisted  by  members  of  the  computing  sectir-n. 

Tennessee.— District  hydrographer,  M.  R.  Hall,  assisted  by  W.  E.  Hall,  B.  S.  Drane,  and  O.  P.  lUY. 
Gage  heights  for  stations  at  Nashville,  Chattanooga,  Knoxville,  Rogersville,  Blufl  City,  and  McGbf^ 
were  furnished  by  the  following  United  States  Wcathex  Bureau  oflBcials:  H.  C.  Bate.  L.  H.  Pindell,  atA 
Levi  A.  Judkins. 

Vir^'nio.— District  hydrographer,  N.  C.  Grover,  assisted  by  members  of  the  computing  section. 

West  Vir^nto.— District  hydrographer,  N.  C.  Grover,  assisted  by  members  of  the  computing  »ecn«»a. 

OHIO  RIVER  DRAINAGE  BASIN. 
DESCRIPTIOX  OF  BASIX. 

Ohio  River,  which  is  formed  by  the  junction  of  Allegheny  and  Monongahela  rivers  at 
Pittsburg,  flows  in  a  southwesterly  direction,  forming  the  boundaries  between  and  drain- 
ing the  States  of  Ohio,  Indiana,  and  Illinois  on  the  north  and  West  Virginia  and  Kenturkv 
on*the  south.  Its  tributaries  also  drain  portions  of  New  York,  Pennsylvania,  Maryland. 
Virginia,  North  Carolina,  Georgia,  Alabama,  and  Mississippi. 

The  length  of  the  stream,  as  surveyed  by  the  United  States  Army  engineers,  from  Pitts- 
burg to  Cairo  is  967  miles.d 

The  river  presents  an  interesting  series  of  shoals  and  riffles,  separated  by  pools  in  wbicli 
the  water  is  deeper  and  the  fall  very  low.  The  summary  of  the  profile  made  by  the  army 
engineers  shows  187  pools  with  over  7  feet  depth  at  low  water.  These  occupy  632.5  miles 
and  have  an  average  length  of  3.47  miles.  Of  these,  127  pools  above  Louisville,  Ky.. 
average  2.8  miles,  with  a  total  length  of  363  miles;  and  60  pools  below  LouisviUe,  with  a 
total  length  of  266  miles,  have  an  average  length  of  4.4  miles. 

On  the  borders  of  Ohio  the  riffles  (103  in  number)  cover  a  combined  length  of  137  miles 
and  have  a  total  fall  of  170  feet.  The  pools,  with  a  combined  length  of  309  miles,  have  a 
fall  of  64  feet,  or  but  2.5  inches  per  mile.  The  greatest  fall  noted  for  a  single  mile  on  the 
border  of  this  State  is  at  Letart  Falls,  Meigs  County,  where  a  descent  of  3.2  feet  is  made. 
There  are  11  riffles,  with  a  descent  exceeding  2  feet  per  mile.     The  least  fall  reported  Is  in 


o  Office  of  the  district  hydrographer  for  southern  Atlantic  States  and  eastern  Gulf  of  Mexico,  ♦W 
Temple  court,  Atlanta,  Ga. 

6  Oflico  of  the  district  hydrographer  for  Mipsissippi  Valley,  876-877  Federal  Building,  Chica^ro.  111. 

c  Office  of  the  district  hydrographer  for  New  York  and  Michigan  (Lower  Peninsula),  75  Airade, 
Utica.  N.  Y. 

dEx.  Doc.  No.  72,  House  of  Representativps,  Forty-first  Congress,  third  session,  January,  ISH. 
pp.  139-153.^ 
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a  pool  8  to  15  miles  below  Cincinnati.  This  pool,  with  a  length  of  7  miles,  has  a  fall  of  but 
3.5  inches.  Another  pool  with  about  as  low  a  fall  is  found  23  to  30  miles  above  Cincinnati. 
These  are  the  most  conspicuous  pools-in  this  section  of  the  Ohio. 

On  the  bordera  of  Indiana  there  are  55  riffles  aside  from  the  Lomsville  rapids.  These 
show  a  total  fall  of  80.28  feet  in  a  combined  distance  of  134.5  miles.  At  the  Louisville 
rapids  there  is  a  fall  of  23.09  feet  in  2.25  miles.  There  is  left  but  18.13  feet  for  the  fall  of 
the  stream  in  about  215  miles  embraced  in  the  pools,  or  only  1  inch  per  mile. 

In  general  the  rock  floor  of  the  valley  is  30  to  50  feet  below  the  level  of  the  stream  at 
low  water.  It  rarely  reaches  a  lower  level  than  75  feet  below  the  stream.  Its  level  is  65 
or  75  feet  below  the  stream  between  Evansville,  Ind.,  and  Shawneetown,  111.  It  is  thought 
that  no  place  occurs  in  the  whole  length  of  the  valley  where  a  rock  barrier  crosses  its  entire 
width  at  a  level  as  high  as  the  bed  of  the  present  stream.  In  several  places  rock  shelves 
extend  out  part  way  across  the  river  bed,  leaving  a  channel  deep  enough  for  the  passage  of 
boats  along  the  opposite  bank.  At  Letart  Falls  the  rock  is  stated  to  extend  across  the 
entire  breadth  of  the  stream,  but  it  dips  toward  the  east  bank  sufficiently  to  allow  the 
passage  of  boats  when  the  rock  of  the  western  part  of  the  stream  bed  is  above  the  water 
surface.  Well  data  indicate  that  this  descent  continues  eastward  beneath  the  bottom  lands 
to  a  level  as  low  as  in  the  neighboring  parts  of  the  channel.  Near  Ravenswood,  W.  Va., 
rocky  reefs  are  exposed  at  low  water  fully  halfway  across  the  stream  bed,  but  wells  on  the 
bottom  lands  near  the  village  show  the  rock  floor  to  be  at  least  25  feet  below  the  stream  at 
low  Water.  At  Louisville  it  is  foimd  by  wells  and  bridge  soundings  that  a  channel  25  feet 
or  more  lower  than  the  present  surface  at  the  head  of  the  rapids  leads  southwestward  from 
near  the  south  end  of  the  Jeffersonville  bridge  a  short  distance  and  then  turns  westward, 
passing  through  the  midst  of  the  city  .a  Thus  at  the  side  of  each  of  the  three  most  con- 
spicuous rock  reefs  touched  by  the  stream  a  buried  channel  apparently  occurs. 

Notwithstanding  the  great  number  of  riffles  and  shoals,  the  Ohio  is  generally  navigable 
throughout  the  entire  season  for  small  boats  drawing  less  than  3  feet  of  water.  It  is  navi- 
gable for  vessels  drawing  6  feet  of  water  during  a  few  months  of  the  early  part  of  the  sea- 
son, but  there  is  usually  little  traffic  with  such  boats  after  the  month  of  July.  The  canal 
at  Louisville  affords  opportunity  for  passing  around  the  rapids  during  low  water.  During 
high-water  stages  the  boats  are  able  to  pass  over  the  rapids. 

The  valley  of  Ohio  River  along  the  southern  boundary  of  Ohio  and  Indiana  is  very 
narrow  except  for  a  few  miles  near  Louisville,  where  it  has  expanded  itself  in  the  Devonian 
shales,  and  for  a  similar  widening  in  the  southwestern  portion  of  Indiana,  in  the  Coal  Meas- 
ures. Its  narrowness  has  been  a  subject  of  remark  from  the  early  days  of  settlement. 
There  are  very  few  places  between  Pittsburg  and  Louisville  where  its  width  exceeds  2  miles, 
and  usually  it  is  scarcely  more  than  1  mile  wide.  In  the  vicinity  of  Louisville,  where  it 
crosses  the  low  tract  formed  in  the  Devonian  shales,  it  has  a  width  of  perhaps  4  miles,  but 
on  entering  the  Knobstone  escarpment  below  the  mouth  of  Salt  River  it  narrows  abruptly 
to  a  width  of  about  1  mile,  and  remains  narrow  for  nearly  100  miles  in  its  passage  through 
the  hard  beds  of  Lower  Carboniferous  age.  It  then  enters  the  Coal  Measures  and  soon 
attains  a  width  of  6  or  8  miles,  which  it  maintains  for  much  of  its  course  to  Cairo.  The 
only  exception  is  found  at  the  point  where  it  passes  the  elevated  ridge  below  Shawneetown. 
Here  its  width  is  reduced  to  about  2^  miles.  The  depth  of  the  valley  ranges  from  about 
600  feet  down  to  scarcely  100  feet,  being  greatest  on  the  border  of  the  ''panhandle"  of 
West  Virginia  and  least  in  the  lower  portion  of  its  course.  Its  depth  seldom  falls  below  300 
feet  in  the  portion  above  Louisville,  and  probably  averages  450  feet.  The  narrow  portion 
below  Louisville  is  about  300  feet  in  depth.  The  broad  portions  at  Louisville  and  in  the 
lower  parts  of  its  course  are  but  100  to  150  feet  in  depth.  The  work  done  by  the  river  in 
excavating  a  narrow  valley  through  the  elevated  districts  is  apparently  conmiensurate  with 
that  accomplished  in  eroding  a  wide  valley  in  the  low  districts. 


a  Data  on  this  subject  were  furnished  by  MaJ.  William  J.  Davis,  of  the  Louisville  school  board,  and 
by  Mesezs.  John  Ryan  and  John  C.  Oestnch,  of  the  Louisville  Pump  Works. 
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The  entire  work  of  the  stream,  however,  is  less  than  should  have  been  acoompEahed  bj 
a  drainage  line  of  this  size  in  the  time  since  the  beginning  of  development  of  drainage  lin^. 
It  is  far  less  in  proportion  to  its  size  than  the  work  accomplished  by  the  small  tribiitane» 
which  enter  it  from  southern  Indiana.  The  explanation  of  this  meager  amount  of  work  U^ 
found  in  the  enlargement  of  Ohio  River  in  recent  times.  Investigations  now  in  progn^ 
indicate  that  several  independent  drainage  lines  which  formerly  led  northward  from  the 
Appalachian  Mountains  across  southwestern  New  York,  northwestern  Pennsylvania,  and 
Ohio  into  the  Lake  Erie  basin  have  been  united  to  form  the  present  Ohio.  The  full  extent 
of  these  changes  is  not  yet  determined,  nor  are  all  of  the  outlets  for  the  old  river  systems 
satisfactorily  traced;  but  enough  is  known  to  justify  the  statement  that  the  small  size  of 
the  valley  of  the  Ohio  is  attributable  to  the  recent  union  of  the  several  independent  drain- 
age systems. 

OHIO    RIVER    AT  WHEELING,  W.  VA. 

The  United  States  Weather  Bureau  has  made  observations  of  the  stage  of  Ohio  River  &t 
Wheeling,  W.  Va.,  since  1882.  In  1905  measurements  of  the  flow  were  begun  by  the  United 
States  Geological  Survey. 

A  laige  island  divides  the  river  at  this  point  into  two  channels.  This  island  is  alm(vt 
entirely  overflowed  during  extreme  floods.  The  right  channel  is  straight  above  and  below 
the  station.  The  current  is  sluggish  for  gage  heights  from  6  to  8  feet.  Below  5  feet  the 
velocity  is  zero,  owing  to  a  low  rock  dam  3,444  feet  below  the  measuring  section.  In  high 
and  medium  stages  the  dam  is  submerged.  The  right  bank  is  high,  clean,  and  does  not 
overflow.  The  left  bank  overflows  in  extreme  high  water.  The  bed  of  the  stream  is  rocky 
and  sandy,  and  is  permanent.    There  is  but  one  channel,  broken  by  the  piers  of  the  bridge. 

The  left  channel  is  straight  above  and  below  the  station.  The  current  is  swift.  The 
left  bank  is  high,  clean,  and  does  not  overflow.  The  right  bank  overflows  in  extreme  high 
water.  The  bed  of  the  stream  is  composed  of  gravel,  and  is  permanent.  There  is  but  one 
channel,  broken  by  two  piers. 

Discharge  measurements  in  the  left  channel  are  made  from  the  downstream  side  of  a 
steel  trolley  and  highway  bridge  about  100  feet  above  the  water  surface.  An  extra  length 
of  cable  and  30  pounds  of  lead  for  use  in  making  measurements  at  this  point  are  stored  in 
the  basement  of  the  upstream  tollhouse  on  the  Wheeling  side. 

Discharge  measurements  in  the  right  chaimel  are  made  from  the  downstream  side  of  a 
steel  trolley  and  highway  bridge  50  feet  above  the  water  surface. 

The  "  Government"  gage,  from  which  continuous  records  are  furnished  by  the  United 
States  Weather  Bureau,  consists  of  sandstone  blocks  set  in  the  riprap  of  the  left  bank  of 
the  left  channel  about  150  feet  below  the  Pennsylvania  depot.  One  foot  vertical  equals  5 
feet  on  the  incline. 

In  order  to  compare  the  relative  heights  of  the  water  surface  in  the  two  channels,  the 
United  States  Geological  Survey  installed  a  standard  chain  gage  in  the  right  channel  June 
1, 1905.  It  is  bolted  to  the  outside  of  the  upstream  hand  rail  in  the  second  span  from  the 
Ohio  side  of  the  bridge,  from  which  discharge  measurements  are  made;  length  of  chain, 
58.46  feet.  The  datum  of  the  two  gages  is  the  same.  This  gage  is  but  temporary,  and 
during  1905  was  read  twice  each  day. 

The  bench  mark  for  the  Weather  Bureau  gage  is  the  high-water  mark  of  February  7, 
1884,  cut  in  the  stone  bottom  of  the  ogee  on  top  of  the  water  table  on  the  southwest  comei 
of  the  custom-house,  comer  of  Sixteenth  and  Market  streets;  elevation,  53.1  feet  above 
the  zero  of  the  gage.  On  June  1,  1905,  the  elevations  of  the  foot  marics  of  this  gage  weit 
obtained,  the  6.00  mark  being  assumed  to  be  correct.  Thus  each  foot  mark  in  the  stone 
fla^n^  gage  is  a  bench  mark.    Elevations  below  5.QQ  feet  w^re  ngt  detenniDod« 
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Bench  muics  were  established  for  the  chain  gage  as  follows:  (1)  The  highest  point  on 
the  comer  of  the  upstream  side  of  the  right  abutment  of  the  bridge  over  the  right  channel, 
marked  by  black  paint;  elevation,  52.60  feet;  (2)  the  southeast  comer  of  the  southwest 
stone  support  of  the  crossing  watchman's  tower,  about  100  feet  beyond  the  west  end  of 
the  bridge;  elevation,  48.96  feet.  Elevations  refer  to  the  datum  of  both  gages,  which  is 
610.29  feet  above  sea  level. 

DiBcharge  mearurements  of  Ohio  River  at  Wheeling,  W.  Va.,  in  1906. 


Date. 


Prior  to  1883  «. 

1802. 
October  10-13  » 

lfl05. 

March  14 

March  14 

March  15 

March  17 

March  20 

March  20 

March  21 

March  21 

March  22 

March  22 

March  23 

March  23 

March  24 

March  24 

March  25 

March  25 

March  27 

April  13 

April  19 

April  21 

June  1 

August  25 

August  28 

Novemher  1 


Hydrographer. 


Width. 


Feet, 


E.  C.  Murphy. 
....do 


....do 

..,.do 

....do 

....do 

....do 

....do...." 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

A.  H.  Horton. . 

....do 

....do 

R.  H.  Bolster.. 
E.  C.  Moiphy. 

....do 

....do 


e642 

1,362 
1,352 
1,326 
1,285 
1,467 
1,461 
1,480 
1,480 
1,486 
1,486 
1,488 
1,486 
1,482 
1,482 
1,457 
1,457 
1,452 
1,344 
1,259 
1,266 
1,102 
1,201 
1,231 
1,212 


Area  of 
section. 

Sauare 


c3,472 

19,920 
19,300 
17,410 
15,040 
38,890 
42,750 
54,780 
57,360 
59,580 
60,510 
58,830 
66,790 
49,250 
45,560 
37,560 
36,050 
30,830 
18,700 
11,710 
11,400 
9,054 
9,799 
12,310 
10,270 


Mean         Gase 
velocity.  I  height. 


Feet  per 
second. 


CO.  88 

4.10 
4.01 
a80 
3.45 
6.89 
6.13 
&23 
6.18 
6.07 
6.05 
5.73 
5.60 
5.20 
4.99 
4.95 
4.80 
4.83 
a65 
2.46 
2.44 
1.62 
1.84 
2.56 
1.93 


Feet. 
&50 

1.10 

14.35 
13.94 
12.37 
ia43 
28.20 
3a  80 
38.90 
4a  70 
42.05 
42.50 
41.60 
4a  30 
3&20 
32.70 
27.20 
26.50 
22.44 

iao6 

7.51 
7.36 
&20 
6.78 
7.78 
6.20 


Difl- 
cbarge. 


Second- 
feet. 

36,260 


3,060 

81,740 

77,440 

66,280 

61,860 

229,200 

261,900 

341,100 

364,400 

361,600 

365,700 

336,900 

318, 100 

266,800 

227,300 

186,100 

168,100 

149,100 

68,380 

28,760 

27,990 

14,640 

18,040 

31,500 

19,800 


a  From  Weather  Biueaa  Report. 

A  Computed  from  three  measurements  at  Davis  Island  Dam,  Pa.,  and  two  measurements  at  Marietta, 
Ohio,  made  by  anny  engineers  in  October,  1892. 
c  Left  ohanoel  (Wheeling  tide)  only. 
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Daily  gage  height^  infeety  of  Ohio  River  at  Wheeling,  W.  Va.,for  1905. 


Day. 


1 
2 
3 
4 

5 
6 
7. 
■  8. 
9. 

10. 

11. 

12, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

39. 

30. 

31. 


Jan. 


Feb. 


10.6 

4.4 

9.4 

4.4 

8.8 

5.9 

8.0 

6.8 

as 

7.6 

a8 

7.6 

7.5 

6.9 

6.8 

6.9 

6.1 

6.9 

6.0 

&9 

6.0 

9.1 

5.9 

17.6 

6.9 

14.7 

17.3 

15.3 

17.4 

15.3 

13.7 

15.1 

11.3 

14.3 

9  3 

80 

7.3 

«10.3 

7  ? 

7.2 

a  11. 8 

7  0 

6.6 

6.5 

a  10. 5 

6.0 

13.8 

5.2 

15.4 

5.0 

16.6 

3.9 

3.1 

Mar. 


17.7 
17.7 
16.7 
15.3 
14  3 
14.0 
14.4 
13.4 
17.9 
25.7 
27.7 
26.3 
20.3 
14.9 
13.0 
11.3 
10.5 
10.9 
14.9 
28.2 
39.7 
&42.3 
41.8 
34.0 
26.2 
23.2 
22.6 
21.2 
19.9 
17.9 
15.9 


Apr. 


14.0 
12.4 
10.9 
9.8 
8.9 
8.2 
7.6 
7.9 
7.9 
8.5 
8,9 
11.6 

lai 

11.9 
10.6 
8.4 
8.1 
7.9 
7.6 
7.3 
7.3 
&9 
11.8 
14.3 
13.4 
11.5 
9.9 
9.1 
9.4 
9.7 


May. 


8.8 
&2 
7.6 
6.8 
6.5 
6.2 
6.0 
7.0 
6.9 
6.9 
7.0 
7.8 
9.0 
13.5 
12.6 
14.2 
14.4 
12.1 
10.5 
9.2 
&4 
7.9 
7.0 
6.6 
6.0 
5.9 
5.4 
4.9 
5.1 
5.2 
5.6 


June. 


5.3 
5.0 
5.6 
6.6 
5.9 
5.3 
5.0 
7.6 
9.4 
9.0 
8.0 
&3 

a3 

a8 

7.9 
7.3 
7.1 
7.9 
7.9 
9.5 
9.5 
10.9 

ia7 

16.3 
14.3 
12.3 
11.0 
9.6 
9.0 
7.9 


July. 


Aug.     Sept. 


6.6 
6.0 
5.9 
6.0 
6.6 
&9 
7.9 

a8 

9.5 
9.9 

a4 

7.7 
7.9 
a  3 
9.6 
9.9 

a6 

6.9  ' 
6.9  I 

ao  I 
ai  I 

9.0 

ao 
a  6 
a9 
as 
a  6 
ao 
ao 

4.3 

a8 


ia4 

11.4 

a9 

7.3 

ai 
a6 
a2 

4.9 
4.5 
4.6 
4.8 
4.6 
4.7 

ao 
ai 
ai 

11.4 
11.3 
9.3 
7.9 

a5 
a7 


19 
4.5 
4.0 

a7 
ai 
a4 
a3 
ai 

2.9 
2.9 
2.8 

a  4 
ia7 

10.3 

a7 

7.1 

a  2 
ai 
ao 
a7 
a7 
as 


Oct.      Nov.     !)«•. 


a  5 

a9 

a2 

ai 

a9 

4.7 

ai 

4.2 

7.1 

a8 

ai 

a4 

a  9 

ai 

a7 

2.9 

ao 



Z9 
2.8 
2.8 

ao 
a  3 

4.0 

4.6 

a9 
a4 
ao 

2.9 
2.9 

ai 

4.1 

a9 
ai 
a2 
a7 
ai 
a8 

9.0 

ia9  ; 
laij 
las  I 

9.0 

ao 
af 
a2 
a5 

7.9 

a9 


as  i  21  r. 

a2  ,   3(19 

a2  '  lA, 
a  6  :  »..-■ 
as    3Ql< 


ai 
a2 
a? 

7.9 
&6 

a" 
ao 

7.9 
7.3 

a9 
ae 
ae 
ae 
a4 
ae 
a4 
ai 
a9 
as 
ai 
ao 


2a^ 

117 

ll.t. 

^<^ 

9-3 

a3 

7.9 
7,3 
a  9 
6.3 
60 
S9 
S9 
ft  (i 
iv  h 
lar. 

ia9 

15.3 
13  6 
ao      11  3 

ao    10.1 


ao 

12.6 


9.3 
9.6 

ia6 


a  Estimated:  river  frozen  February  18-25;  gage  heights,  March  20-26,  are  means  of  four  or  five  readings 
3r  day  as  taken  by  a  hydrographer  of  the  Survey. 
tCrestof  flood,  42.7. 

Note.— These  gage  heights  refer  to  Weather  Bureau  gage. 
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Station  rating  table  for  Ohio  River  at  Wheeling,  W.  V a.,  from  May  /,  1882^  to  December  31, 

1905. 


Gaee 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

Second-feet. 

Second- feet. 

Feet. 

1.00 

2,800 

4.60 

12,330 

8.40 

35,500 

16.50 

98,700 

1.10 

3,050 

4.70 

12,710 

8.60 

37,000 

17.00 

102,830 

1.20 

3,220 

4.80 

13,100 

8.80 

38,500 

17.50 

107,000 

1.30 

3,300 

4.90 

13,500 

9.00 

40,000 

laoo 

111,200 

1.40 

3,570 

5.00 

13,900 

9.20 

41,500 

18.50 

115,450 

1.50 

3,750 

5.10 

14,310 

9.40 

43,000 

19.00 

119,700 

1.60 

3,  WO 

5.20 

14,740    1 

9.60 

44,500 

19.50 

124,000 

1.70 

4,140 

5.30 

15,190 

9.80 

46,000 

20.00 

128,330 

i.ao 

4,340 

5.40 

15,660 

10.00 

47,500 

20.50 

132,700 

1.90 

4,550 

5.50 

16,150 

ia20 

49,020 

21.00 

137,100 

2.00 

4,7M) 

5.60 

16,650 

10.40 

50,540 

21.50 

141,550 

2.10 

4,980 

5.70 

17,170 

10.60 

52,060 

22.00 

146,040 

2.20 

5,200 

5.80 

17,700 

10.80 

53,680 

22.50 

150,570 

2.30 

5,430 

5.90 

18,250 

11.00 

55,100 

2a  00 

155,140 

2.40 

5,660 

6.00 

18,810 

11.20 

56,640 

2a  50 

169,760 

2.50 

5,900 

6.10 

19,390 

11.40 

58,180 

24.00 

164,440 

2.60 

6,160 

6.20 

19,990 

11.60 

59,720 

24.50 

169, 150 

2.70 

6,400 

6.30 

20,600 

11.80 

61,260 

25.00 

173,900 

2.80 

6,660 

6.40 

21,230 

12.00 

62,800 

26.00 

183,530 

2.90 

6,930 

6.50 

21,870 

12.20 

54,360 

27.00 

193,300 

3.00 

7,200 

]        6.60 

22,520 

12.40 

65,920 

28.00 

203,230 

3.10 

7,480 

6.70 

23,180 

12.60 

67,480 

29.00 

213,300 

a20 

7,760 

6.80 

23,850 

12.80 

69,040 

30.00 

223,500 

3.30 

8,050 

6.90 

24.530    1 

laoo 

70,600 

31.00 

233,830 

a  40 

8,340 

7.00 

25,220 

ia20 

72,180 

32.00 

244,300 

150 

8,640 

7.10 

25,920 

ia4o 

73,760 

33.00 

254,900 

aeo 

8,940 

7.20 

26,630 

ia60 

75,340 

34.00 

265,630 

a7o 

9,250 

7.30 

27,350 

ia8o 

76,920 

36.00 

276,500 

a  80 

9,570 

7.40 

28,080 

14.00 

78,600 

36.00 

287,500 

aw 

9,890 

7.50 

28,810 

14.20 

80,100 

37.00 

298,600 

4.00 

10,220 

7.60 

29,540 

14.40 

81,700 

38.00 

309,830 

4.10 

10,560 

7.70 

30,280 

14.60 

83,300 

39.00 

321,200 

4.20 

10,900 

7.80 

31,020 

14.80 

84,900 

40.00 

332,700 

4.30 

11,250 

7.90 

31,760 

15.00 

86,500 

41.00 

344,300 

4.40 

11,600 

8.00 

32,500 

15.50 

90,550 

42.00 

356.030 

4.50 

11,960 

a20 

34,000 

16.00 

94,600 

4a  00 

367,900 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  Is  based  on  24  dischange 
measurements  made  during  1905.  one  prior  to  1893.  and  one  low-water  metisurement  computed  from  five 
measurements  made  by  the  United  States  Army  engineers  above  and  below  Wheeling  in  1892. 

It  is  well  defllned  above  gage  height  5  feet.  Below  5  feet  it  is  based  on  one  measurement  at  1.1  feet, 
computed  from  the  army  engineers'  measurements,  and  the  extension  of  the  area  and  velocitycur\'e8, 
and  can  bo  considered  accurate  within  a  few  per  cent. 
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Estimated  monthly  discharge  of  Ohio  River  at  Wheeling  j  W.  Va.jfor  1905, 
[Drainage  area,  23,820  square  miles.] 

Run-ofl. 


Month. 


January 

February  1-17,  26-28. 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  seoond-feet. 


I 


Maximum. 


106,200 
107,800 
359,600 
80,900 
81,700 
97,060 
46,750 
73,760 
52,820 
93,790 
67,480 
229,700 


Minimum. 

Mean. 

7,480 

33,480 

11,600 

54,110 

51,300 

1^,400 

27,350 

46,880 

13,500 

33,660 

13,900 

38,320 

11,250 

27,430 

11,960 

25,930 

6,660 

15,810 

6,660 

23,280 

13,900 

24,000 

18,250 

72,740 

1 

Seoond-feet  n««*h;« 


! 


1.41 
2.27 
5.fe 
1.97 
1.41 
1.61 
1.15 
1.09 
.664 
.977 
■  1.01 
3.05 


1.63 
1.69 
6.89 
220 
1.0 
1.80 
1.33 
1.26 
.741 
1.13 
1.13 
3.52 


MISCELLANEOUS  MEASUREMENT. 

The  following  discharge  measurement  was  made  on  Hocking  River  near  Logan,  Ohio: 
Discharge  measurement  of  Hocking  River  near  Logan,  Ohio. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
heij^t. 

Di»- 
chai]ge. 

August  30 

R.  W.  Pratt 

Feet. 
34 

23.3 

Feel  per 
second. 

2.36 

Feet. 

Second- 
feet. 
H9 

a  Water  0.3  feet  below  northwest  upper  comer  of  large  flat  stone  100  yards  below  bridge. 

ALLEGHENY  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Allegheny  River,  which,  with  the  Monongahela,  forms  the  Ohio  at  Pittsbuig,  rises  in 
northern  Pennsylvania,  flows  north  into  the  State  of  New  York,  then  flows  south  through 
western,  Pennsylvania.  The  headwaters  have  an  elevation  of  about  2,500  feet  and  join 
those  of  Genesee  River  on  the  north  and  of  the  Susquehanna  on  the  east.  The  total  length 
from  the  source  to  the  mouth  at  Pittsburg  is  about  300  miles,  47  of  which  are  in  the  State 
of  New  York.  The  principal  facts  concerning  this  river  have  been  given  in  a  report  by 
Geoi^  Lehman,  assistant  engineer,  contained  in  House  Document  No.  72,  Fifty-fifth 
Congress,  third  session.  Although  this  river  drains  a  large  area,  much  of  which  is  of  an 
elevated  and  even  mountainous  character,  yet  it  is  of  comparatively  small  value  for  water 
power.  The  total  fall  in  255  miles  between  Glean,  N.  Y.,  andthe  mouth  is  only  725  feet, 
or  an  average  of  less  than  3  feet  per  mile.  This  descent  is  accomplished  without  abrupt 
pitches,  and  even  with  few  rapids  having  a  fall  of  much  consequence.  The  drainage  basin 
of  Allegheny  River  above  Redhouse  is  comparatively  rugged  and  precipitous.  It  is  mostly 
covered  with  brush  and  light  forest.  A  considerable  amount  of  snow  accumulates  in  the 
winter  and  feeds  the  stream  until  late  in  spring.  The  basin  is  underlain  by  shales  of  the 
Chemung  series,  and  the  depth  of  soil  is  usually  small,  excepting  in  stream  valleys.  There 
are  no  lakes  and  no  artificial  storage  tributary  to  the  stream.  The  Cuba  reservoir,  which 
feeds  the  Erie  Canal  through  Genesee  River,  lies  on  the  divide  between  the  Allegheny  and 
Genesee  drainage  basins.  A  part  of  the  overflow  from  this  reservoir  passes  into  the  Alle- 
gheny, the  rest  passes  into  Genesee  River.  During  about  half  of  the  year  the  river  is  navi- 
gable for  small  steamers  to  Franklin,  123  miles  above  Pittsburg. 
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The  drainage  areas  of  the  river  and  its  chief  tributaries  are  given  in  the  following  table: 
Drainage  areas  of  Allegheny  River  and  tributaries. 


Stream. 


Locality. 


Drainage 
area. 


Mouth 

Klttannlng 

Above  mouth  of  French  Creek. 
Franklin 


Allegheny  River 

Do 

Do 

Do 

Do Warren 

Do Salamanca. 

Do Olean,  below  Olean  Creek 

Do ,  Port  Allegheny 

Conewango  Creek Mouth 

Tionesta  Creek do 

Fiench  Creek do 

Clarion  River do, 

Redbank  Creek do 

Mahoning  Creek do 


Sq. 


Kiakimlnltas  River ' do 

Do I  Salina 

BlackUck  Creek Blackllck . 

I 


miles, 

11,100 

8,688 

5,950 

5,670 

3,050 

1,560 

1,100 

220 

935 

458 

1,180 

1,175 

526 

397 

1,846 

1,770 

403 


ALXJEGITEinr    RIVER    AT    REBHOUSE,   S.   Y. 

This  station  was  established  September  4,  1903,  by  R.  E.  Horton.  It  is  located  at  the 
Redhouse  Bridge,  near  the  stations  of  the  Erie  and  Pennsylvania  railroads  and  about  5 
miles  below  Salamanca,  N.  Y.,  about  13  miles  above  the  point  where  the  river  leaves  New 
York  State.  At  Olean,  N.  Y.,  the  wasteway  from  the  Cuba  reservoir  enters  the  stream 
through  Cpean  Creek.  This  reservoir  is  located  on  the  divide  between  Oil  Creek,  tributary 
to  Alleghany  River,  and  Genesee  River.  The  storage  is  commonly  turned  into  Genesee 
River  through  the  abandoned  summit  level  of  Genesee  Valley  Canal,  but  may  be  diverted 
into  Oil  Creek  through  the  guard  lock  at  the  head  of  the  canal. 

The  discharge  measurements  from  which  the  accompanying  rating  table  has  been  pre- 
pared were  mostly  made  during  the  gradual  decline  of  the  stream  after  the  culmination  of 
the  spring  freshet  of  1905.  The  stage  of  the  stream  remained  constant  or  fell  slightly  dur- 
ing each  measurement,  so  that  the  rating  table  represents  the  discharge  for  conditions 
when  the  stream  is  statical  or  falling  slightly. 

The  channel  is  straight  for  800  feet  above  and  below  the  station,  494  feet  wide  between 
abutments,  broken  by  two  piers.  The  current  velocity  is  well  distributed.  The  right  bank 
is  high  and  does  not  overflow.  The  left  bank  overflows  only  at  flood  stages.  At  extreme 
high  water  there  is  an  additional  flood  channel  on  the  left  bank.  The  bed  is  of  gravel  and 
is  regular. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  left  end  of  the  downstream  side  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  upstream  side  of  the  bridge  near  the  middle  of 
the  left  span;  length  of  chain,  24.16  feet.  The  gage  is  read  twice  each  day  by  G.  H.  Smith. 
The  bench  mark  is  a  circle  cut  on  the  downstream  side  of  the  left  abutment;  elevation, 
21.09  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  96,  pp  240-241;  128;  pp  45-46. 

Discharge:  98,  p  241;  128,  p  46. 

Gage  heights:  96,  p.  241;  128,  p  46. 
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STREAM   MEASUREMENTS    IN    1905,  PART   V. 


Discharge  measurements  of  Allegheny  River  at  Redhause,  N.  Y.,  in  1905, 


Date. 


Hydrographer. 


Area  of  '    Mean 


u,M<ith  I  Area  oi       Mean         Gage  Dis- 

^^°^"',  section.  I  velocity,     height,      chaiije 


W.  B.  Freeman. 

....do 

....do 


March  ^. . . 
March  27. . . 
March  2&.. 

March  28l I do 

March  29 1 do 

March  30. I do 

March  31 ' do 

April  1 1 do 

April  1 ' do 

April  2 1 do 

April  3 do 

April  3 do 

April  4 1 do 

Aprils I do 

July  31 1  Murphy  and  Covert . 

August  26 C.  C.  Covert 


Feet. 

T" 

Feet  per 
second. 

Feet. 

SeeonA- 
feei. 

368 

3,313 

5.88 

9.63 

19,470 

368 

3,412 

6.25 

9.9i 

2i,sao 

368 

3,385 

6.07 

9. 88 

7fS,hl^ 

368 

3,353 

6.01 

9.77 

20,  m 

368 

3,168 

5.65 

9.34 

i7.sau 

368 

3,007 

5.33 

&88 

16,  mo 

368 

2,764 

4.73 

a  24 

13,(WJ 

368 

2,489 

4.09 

7.44 

110,170 

368 

2,415 

3.89 

7.24 

9,386 

368 

2,286 

3.51 

6.77 

8,ffi9 

368 

2,045 

2.94 

6.11 

6,01.> 

363 

2,003 

2.84 

5.98 

5,681 

363 

1,867 

2.40 

5.58 

4,4M 

363 

1,797 

2.32 

5.41 

4,161 

362 

1,214 

0.93 

3.74 

1,135 

357 

993 

0.45 

3.05 

446 

Daily  gage  height^  in  feei,  of  Allegheny  River  at  Redhouse^  N.  Y.ffor  1905. 


Day. 

Jan. 

1 

5.52 

2 

5.76  , 

3 

5.86  1 

4 

4.46 

5 

5.16 

6 

5.16 
4.91 

7 

8 

9 

4.34 

10 

4.21 

11 

4.26 
4.26 

12 

13 

1 
5.06  1 

14 

5.46  ! 

15 

5.01 

16.. 

4.81 

17 

1 
4.71  , 

18 

1 
4.64  ! 

19 

4  5    ! 

20 

4.37 

21 

4.27 

22 

4.23 

23 

4.15 
4.1 

24 

25..  •     

3.85 

2b.. 

3.4 

27 

3.35 

28 

4.1 
4.2 
4.4 
4  4.'> 

29 

30  ..  . 

31 

Apr. 


4.5 

4.85 

4.95 

4.75 

4.74 

4.69 

4.54 

4.54 

154 

4.52 

4.44 

4.44 

4.44 

4.44 

4.39 

4.39 

4.39 

4.39 

4.36 

4.34 

4.34  I 

4.33 

4.33  I 

4.33  I 

4.33  I 

4.33  I 

4.33 

4.41  I 


4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.43 
4.58 
4.83 
5.02 
5.22 
5.17 
4.92 
4.92 
4.92 
4.92 
6.52 
11.42 
11.57 
11.67 
11.12 
9.94 
9.64 
9.64 
9.7 
9.92 
9.76 
9.3 
8.8 
8.15 


7.35 

6.45 

6.0 

5.55 

5.35 

5.18 

5.0 

4-85 

4.6 

4.55 

4.5 

4.65 

4.9 

4.7 

4.6 

4.6 

4.5 

4.5 

4.55 

4.85 

7.0 

7.65 

6.4 

5.65 

5.35 

5.12 

4.9 

4.7 

4.6 

4.6 


May.    June. 


July.    Aug. 


4.45 

4.3 

4.25  I 

4.18  I 

4.0 

4.0 

4.25 

4.35 

4.18  i 

4.0 

3.9 

3.8 

3.8 

3.8 

3.8 

3.72 

3.7 

3.7    I 

3.68  ' 
I 
3.6 

3.6    ' 

3.55  I 

3.5    I 

3.48  I 

3.4    I 

3.4 

3.4  I 
3.58  ' 

3.5  ■ 
3.5  I 
3.5 


3.48 

3.4 

3.3 

3.3 

3.3 

3.45 

5.2 

5.25 

4.85 

4.35 

4.45 

4.7 

4.5 

4.3 

4.02 

3.92 

4.4 

5.25 

5.5 

5.3 

5.6 

7.18 

6.9 

6.3 

5.6 

5.15 

4.85 

4.45 

4.25 

4.05 


3.95 

4.02 

4.08 

405 

4.6 

5.0 

5.4 

5.85 

5.3 

4.45 

4.45 

4.85 

5.1 

5.25 

5.2 

4.6 

4.25 

4.05 

3.98 

3.82 

3.68 

3.56 

3.38 

3.26 

3.51 

3.51 

3.31 

3.26 

3.88 

4.16 

3.94 


3.81 

3.58 

3.44 

3.31 

3.14 

3.11 

3.26 

3.38 

3.36 

3.31 

3.26 

3.48 

3.46 

3.61 

3.56 

3.54 

3.46 

3.38 

3.28 

3.21 

3.16 

3.14 

3.06 

3.01 

2.96 

2.98 

3.0 

2.98 

2.95 

2.95 

2.95 


I 
Sept.  I  Oct. 


2.95 

2.95 

2.92 

2.9 

2.9 

3.0 

3.0    j 

3.0    I 

2.9    I 

2,85  I 

2.95  I 

3.7    I 

3.72 

3.58 

3.35 

3.3 

3.3 

3.5 

3.3 

3.2 

3.2 

3.12 

3.02 

3.0 

2.92 

2.9 

2.9 

.2.85 

2.8 

2.8 


2.8 

2.8 

2.9 

3.0 

3.12 

3.15 

3.1 

2.88 

2.8 

2.72 

2.75 

3.5 

4.5 

4.25 

3.95 

3.75 

3.55 

a4 

4.05 

4.6 

4.9 

5.0 

5.0 

4.&5 

4.6 

4.35 

4.15 

3.95 

176 

3.62 

3.6 


Nov.    Dec. 


3.85 

4.1 

4.0 

4.0 

4.0 

4.8 

5.0 

5.0 

5.2 

5.2 

4.6 

4.6 

4.5 

4.38 

4.3 

4.3 

42 

42 

40 

40 

3.7 

3.45 

3.45 

3.45 

3.65 

3.35 

3.4 

3.45 

6.4 

7.3 


7.0 

5.1 

6.M 

7.15 

6.6.> 

6.3 

5.  .S3 

5.5 

5.25 

5.05 

485 

4  75 

455 

435 

415 

3.85 

3.5 

3.6 

3.85 

3.55 

41 

6.4 

6.2 

5.75 

5.55 

5.15 

4  85 

4  65 

6.0 

7.5 

6.65 


Note.— River  frozen  entirely  across  from  January  1  to  March  18,  with  the  exception  of  a  narrow  chan- 
nel near  one  bank,  which  appeared  February  25an(l  lasted  during  the  remainderof  ice  period.  During 
frozen  period  gage  was  read  to  surface  of  ice.    Thickness  varied  from  0.6  to  0.95  feet. 
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Station  rating  taiiefor  Allegheny  River  at  RedhouWy  N.  Y.^from  September  J^,  1903 ^  to 

December  31,  1906. 


Gage 
height. 

Discharge. 

!  hei^t. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Gase 
height. 

Discharge. 

Feet. 

Second^feet. 

Feet. 

Second-feet. 

Feet, 

Second-feet. 

Feet. 

Second-feet. 

2.70 

105 

4.40 

2,043 

6.10 

5,960 

8.40 

13,960 

2.80 

280 

4.50 

2,200 

6.20 

6,245 

8.60 

14,800 

2.90 

328 

4.60 

2,365 

6.30 

6,545 

8.80 

15,660 

aoo 

400 

4.70 

2,540 

6.40 

6,845 

9.00 

16,540 

a  10 

478 

4.80 

2,725 

6.60 

7,150 

9.20 

17,420 

3.20 

564 

1        4.90 

2,920 

6.60 

7,460 

9.40 

18,300 

a3o 

658 

'        5.00 

3,130 

6.70 

7,770 

9.60 

19,220 

3.40 

750 

5.10 

3,360 

6.80 

8,000 

9.80 

20,140 

aso 

866 

5.20 

3,580 

6.90 

8,410 

10.00 

21,100 

aeo 

078 

5.30 

3,820 

7.00 

8,740 

10.20 

22,100 

a7o 

1,095 

5.40 

4,065 

7.20 

9,400 

10.40 

23,100 

aso 

1,216 

5.50 

4,315 

7.40 

10,080 

10.60 

24,100 

ago 

1,341 

5.60 

4,570 

7.60 

10,790 

10.80 

25,100 

4.00 

1,471 

5.70 

4,830 

7.80 

11,530 

11.00 

26,200 

4.10 

1,605 

5.80 

5,100 

&00 

12,300 

11.50 

28,950 

4.20 

1,745 

'        5.90 

5,375 

8.20 

13,120 

12.00 

31,800 

4.30 

1,891 

6.00 

1 

5,660 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions, 
measurements  made  during  1903-1905.    It  is  very  well  defined  between  gage 


It  is  based  on  19  discharge 
heights  3.1  feet  and  10  feet. 


Estimated  monthly  discharge  of  Allegheny  River  at  Redhouse,  N.  F.,  for  1903-1906, 
[Drainage  area,  1,643  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-oft. 


Maximum.  Min^Tn^i^"       Mean. 


I  Second-feet 
I  per^uaro 


Depth  in 
inches. 


1903. 

September  4-30 

October 

November 

December  1-25 

1904. 

March  16-31. 

April 

May 

June 

July 

August 

September 

October 

November  1-27 

December  27-31 

1905. 

March  19-31 

April 

May 

June 

July 

August 

September 

October 

November 

December. 

Note.— No  estimates  for  frozen  period 


3,130 

8,905 

12,105 

1,818 

26,750 
13,760 
10,430 
9,806 
5,805 
2,043 
2,632 
3,350 
1,341 
12,500 

29,885 
10,980 
2,122 
9,334 
5,238 
1,228 
1,119 
3,130 
9,740 
10,430 


708 
708 
978 
866  , 

2,365 

2,764 

1,341 

664 

611 

400 

.400 

1,072 

611 

4,190 

12,910 

2,200 

759 


364 
260 
208 
708 

866 


1,462 
2,262 
2,918 
1,337 

10,690 

6,945 

3,927 

2,134 

1,557 

797 

914 

1,985 

839 

7,430 

21,620 

3,734 

1,241 

2,905 

1,992 

640 

496 

-  1,260 

2,201 

4,275 


0.800 
1.38 
1.78 
.814 

6.51 

4.23 

2.30 

1.30 
.948 
.485 
.556 

1.21 
.511 

452 

ia20 

2.27 
.765 

1.77 

1.21 
.390 
.302 
.772  , 

1.34    I 

2.60    I 


0.894 
1.59 
1.99 
.757 

a87 
4.72 
2.76 
1.45 
1.09 
.559 
.620 
1.40 
.513 
.840 

6.38 
.  2.53 
.870 
1.98 
1.40 
.450 
.337 
.890 
1.60 
a  00 
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STREAM    MEASUREMENTS    IN   1905,  PART  V. 


AI^LEGHENY    RIVER   AT   KITTANNING,  PA. 

This  station,  which  is  located  at  Market  Street  Bridge,  was  established  August  18,  1904, 
by  R.  J.  Taylor. 

The  channel,  which  is  broken  by  four  piers  at  the  station,  is  straight  for  about  500  feet 
above  and  1,000  feet  below.  The  current  is  swift.  Both  banks  are  high,  clean,  and  do  not 
overflow.  The  bed  of  the  stream  is  composed  of  clean  gravel  and  is  permanent.  The  water 
is  approximately  3  to  4  feet  deep  in  the  first  three  channels  and  6  to  8  feet  deep  in  the  last 
two  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  foot  walk  of  the  five-span  steel 
highway  bridge.  The  initial  point  for  soundings  is  the  left  end  of  the  hand  rail  on  the  down- 
stream side  of  the  bridge. 

A  standard  chain  gage,  which  is  read  twice  each  day  by  S.  B.  Cochrane,  is  bolted  to  the 
outside  of  the  upstream  hand  rail  in  the  first  span  from  the  left  bank;  length  of  chain,  38.67 
feet.  The  bench  mark  is  the  west  comer  of  the  top  course  of  stones  of  the  left  abutment: 
elevation,  33.83  feet  above  gage  datum. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  page  47. 

Discharge  meaaxiremerUa  of  Allegheny  River  at  Kittanning,  Pa.,  in  1905. 


Date. 


Hydrographer. 


XltTM-fK 

Area  Of 

section. 

Feet. 

Xi" 

869 

10,480 

869 

10,340 

869 

14,570 

869 

16,500 

869 

16,380 

869 

17,210 

869 

18,270 

869 

19,770 

869 

20,450 

869 

25,330 

869 

25,470 

869 

25.510 

869 

25,540 

869 

22,540 

869 

21,860 

869 

21,440 

869 

19,740 

869- 

19,200 

869 

18.790 

869 

17,000 

869 

14,510 

869 

14,110 

809 

6,000 

860 

6,106 

835 

5,552 

791 

4.919 

680 

3,597 

666 

3,442 

768 

4,654 

Mean 
velocity. 


Gage  Dls- 

height.      chaige. 


Remarks. 


March  18. . . . 
March  18.... 
March  19.... 

March  19 

March  19.... 
March  19.... 
March'19.... 

March  19 

March  19.... 
March  20.... 
March  20. . . . 
March  20.... 
March  20.... 
March  21.... 
March  21.... 
March  21.... 
March  22.... 

March  22 

March  22. . . . 


Groverand  Morse  ' 

....do I 

N.  C.  Grover I 

Groverand  Morse  i 
....do ' 


..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
..do. 
March  23 , do. 


March  24. do 

March  25 | do 

April  10. A.  H.  Horton, . . 


April  11 

AprllH 

April  20 

June  2 

August  30 . . 
Movember  3 


do 

....do 

....do 

R,  H.  Bolster.. 
E.  C.  Murphy. . 
....do 


FecL  per  I 
second. 
4.11  I 
4.27 
6.92 
7.27 
7.66 
7.93 
8.41 
9.08 
9.20 
9.29 
9.30 
9.48 
9.48 
8.43 
8.13 
8.28 
7.16 
7.20 
6.91 
6.67 
5.92 
5.94 
2.37 
2.94 
2.58 
2.24 
1.45 
1.39 
2.13 


Feet.     I 
12. 00- 
11.85  ! 
16.55  I 
17.59  I 
18.57  j 
19.48 
20.66  ! 
22.33 
23.06 
28.50 
28.69 
28.71 
28.74 
25.40 
24.65 
24.18 
22.29 
21.09 
21.24 
19.25 
16.48 
16.04 
6.64 
&83 
6.17 
6.45 
3.73 
3.53 
6.10 


Second- 
feet. 

43,090 

44,150 

100,800 

112, 700 

125,500 

136,400 

154,600 

179,500 

188,100 

23^,300 

236,900 

241,800 

242,000 

190,000 

177,800 

177,500 

141,400 

138,400 

129,800 

111,700 

86,960 

83,840 

11,860 

17,970 

14,320 

11,040 

5,222 

4,794 

9,941 


Floats  and  meter. 
Floats. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Floats  and  meter. 
Floats. 


ALLEGHENY   RIVER   DRAINAGE   BASIN. 
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Daily  gage  height^  in  feet,  of  Allegheny  River  at  Kittanningj  Pa.  ^  for  1905. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan.      Feb.  i  Mar.     Apr 


8.1 
7.4 
7.9 
8.5 
7.4 
6.3 
6.1 
6.2 
6.3 
6.4 
6.6 
10.4 

12.3  I 
13.6  ' 

15.4  I 
16.1  j 
l&l  I 
14.6 
14.4  I 
14.4  ' 
14.4  ' 
13.8 
13.1 
12.3 
11.4 
10.6 
10.1 
10.0 

9.9 
9.9 
9.8 


9.8 
9.6 
9.6 
9.6 


9.6 


9.0 


9.0 


8.7 


8.4 


8.1 


9.1 


I 


9.4 


11.6 


13.0 
18.2 
28.2 
24.8 
21.8 
18.4 
16.5 
16.0 
15.8 
15.0 
14.3 
13.7 
12.6 
11.8 


May.    June. 


10.5 

5.3 

3.8 

8.9 

4.9 

3.7 

7.7 

.     4.8 

3.6 

7.3 

4.5 

3.4 

7.0 

4.2 

3.3 

6.8 

3.6 

6.4 

4.3 

5.9 

7.0 

56 

6.8 

5.5 

5.5 

6.3 

&4 

6.0 

5.9 

6.2 

4.7 

5.6 

6.2 

5.5 

5.2 

5.8 

6.5 

5.2 

5.5 

6.9 

4.7 

5.4 

7.1 

4.5 

5.3 

7.2 

4.5 

5.3 

a7 

5.0 

6.1 

6.3 

ai 

5.3 

5,6 

7.4 

6.9 

5.1 

a3 

9.2 

4.7 

10.0 

10.6 

4.5 

9.6 

9.4 

4.2 

9.3 

8.8 

4.0 

7.8 

7.2 

3.9 

6.7 

6.8 

4.2 

6.4 

6.2 

4.2 

5.7 

5.9 

4.4 

6.0 

5.6 

4.4 
4.2 

4.6 

July. 

Aug. 

Sept. 
3.1 

4.4 

7.65 

4.8 

6.3 

3.1 

5.1 

5.3 

ai 

5.4 

4.7 

3.1 

6.8 

4.3 

2.8 

6.6 

3.9 
3.8 

2.8 
2.8 

9.2 

3.8 

2.6 

7.7 

3.8 

2.5 

7.4 

3.9 

2.6- 

5.9 

4.0 

4.85 

&0 

3.6 

7.4 

7.3 

5.4 

6.8 

8.1 

6.2 

5.5 

8.6 

6.8 

5,0 

Oct.     Nov 


8.1 
7.6 
7.0 
6.4 
&1 
5.8 
5.4 
4.2 
3.8 
3.6 
3.5 
3.4 
3.3 
3.1 
11.4 
10.6 


&0 
6.5 
6.6 
48 
4.2 
4.2 
4.5 
4.8 
6.2 
4.8 
4.6 
4.2 
3.8 
3.6 
3.4 
3.2 


4.7 
i5 
4.5 
4.6 
4.6 
4.5 
44 
41 
3.7 
3.5 
3.2 
3.1 
3.1 
3.1 
3.2 


3.3 
3.4 
3.6 
6.0 
43 
3.8 
3.6 
3.2 


3.0 

11 

5.5 

5.3 

5.6 

5.4 

6.25; 

48 

6.6 

6.2 

9.5 

8.2 

7.4 

7.3 

7.3 

6.7 

6.3 

6.8 

5.3 

6.1 

49 


47 
46 
46 
5.0 
5.1 
6.3 
6.2 
7.0 


2. 8  I    &  0 
2.8  ;    7.6 


7.4 
6.8 
6.6 
6.5 
6.3 
6.1 
6.9 
6.8 
6.6 
6.5 
5.2 
48 
4  7 
46 
46 
46 
48 
6.0 
9.2 
12.0 


Dec. 

12.8 

las 

14  9 
14  8 
12.2 
10.7 
9.0 
8.2 
7.7 
7.3 
7.0 
6.6 
6.4 
6.0 
5.8 
6.2 
4  7 
45 
4  4 
4  3 
5.6 
7.8 
9.7 
9.6 
8.1 
7.2 
6.9 
&9 
9.9 
11.2 
11.3 


Note.— loe  gorge  January  12  to  February  12  approximately.    River  frozen  January  12  to  March  18. 
jam  below  Ford  City  broke  on  the  mormng  of  March  18.    ^  "• *     ' ... 


The  Ice. 

the  top  of  the  ice. 


Readings  during  this  period  were  to 
The  following  comparative  readings  were  taken: 


Date. 


Water 

Top  of 

surface. 

loe. 

Feet, 

Feet, 

&9 

9.0 

8.6 

8.7 

&4 

8.4 

8.2 

&1 

9.1 

9.1 

9.4 

9.4 

Thick- 
ness of 
ice. 


February  14 
February  17 
February  21 
February  24, 
February  28 
March  3 


Feet. 


1.9 
2.0 
2.0 
2.0 
1.6 


The  mean  gage  heights  March  18-22  were  recorded  from  several  readings  made  each  day  by  a  hydrog- 
rapher  of  the  Survey.  Maximum  gage  height  March  20  was  28.80.  Tne  oest  available  testimony  is  to 
the  effect  that  this  stage  was  higher  than  any  since  1865,  when  the  river  was  probably  6  to  8  inches 
higher.    In  the  freshet  of  1832  the  stage  was  probably  higher  than  in  1866. 
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Station  rating  iallefor  Allegheny  River  at  Kittanningf  Pa.,  from  August  18 j  1904,  to  December 

31,  1905. 


Gage 
height. 

Feet. 
2.00 
2.10 
2.20 
2.30 
2~40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
3.  SO 
3.60 
3.70 
3.80 
3.90 
4.00 
4.10 
4.20 


Discharge. 

Second-feet 
1,740 
1,840 
1,960 
2,095 
2,245 
2,410 
2,590 
2,785 
2.990 
3,205 
3,430 
3,665 
3,910 
4,165 
4.425 
4,600 
4,960 
5,235 
5,515 
5,805 
6,105 
6,415 
6,735 


Ga 
heig 


5j    I  Dischaiige. 


Feet. 
4.30 
4.40 
4.50 
4.60 
170 
4. 

4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 
6.30 
6.40 
6.50 


Second^feet. 
7,065 
7,400 
7.740 
8,085 
8,435 
8,796 
9,165 
9,545 
9,930 
10,320 
10,720 
11,130 
11,550 
11,970 
12,400 
12,830 
13,270 
13,720 
14, 170 
14,620 
15,080 
15,540 
16,000 


Ga 
heifi 


Feet. 
6.60 
6.70 
6.80 
6.90 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.20 
8.40 
8.60 
8.80 
9.00 
9.20 
9.40 
9.60 
9.80 
10.00 
10.50 
11.00 


Discharge. 


Gage 
height. 


Discbaiige. 


Seamd-feet. 
16,470    I 
16,950    , 
17,430 
17,920 
18,410 
19,390 
20,400 
21,420    I 
22,470 
23,540    ' 
24,620    , 
25,700 
26,800    I 
27,910"   ' 
29,030    , 
30,150    I 
31,280    I 
32,420 
33,570    I 
34,730    I 
37,dfeO 
40,700    I 


Feet. 

Second-feet. 

11.50 

43.850 

12.00 

47,150 

12.50 

50,630 

13.00 

54.280 

13.50 

58,120 

14.00 

62,110 

14.50 

66,200 

15.00 

70.410 

16.00 

79.220 

17.00 

88,620 

18.00 

98.620 

19.00 

109,150 

20.00 

120,330 

21.00 

132,210 

22.00 

144.710 

23.00 

157,920 

24.00 

171,720 

25.00 

185,720 

26.00 

199,950 

27.00 

214,360 

2a  00 

229,030 

29.00 

243,900 

I 


Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  24  discharge 
measurements  made  during  1904-1905.  It  is  well  defined  between  gage  heights  2.25  feet  and  2d  feet.  At 
the  higher  stages  the  rating  curve  was  drawn  through  measurements  made  on  the  falling  stage  of  the 
river  in  the  1905  spring  flood. 

Estimated  monthly  discharge  of  Allegheny  Rit>er  at  KiUanning,  Pa.,  for  1904-1906. 
[Drainage  area,  8,688  square  miles.] 


Discharge  in  second-feet.  Run-off. 


Month. 


I  I 

Maximum.  Minimum.  |    Mean. 


1904. 


I 


August  25^1 

September 

October , 

November 

December  1-11, 24-31.. 


1905. 


January  1-11 . . 
March  18-31.... 

April 

May  1-5, 10-31. 

June 

July 

August 

September 

October 

November 

December. 


7,740 
8,085 

13, 720 
5,515 

49,920 

26,250 
232,000 
38,260 
19,390 
34,730 
43,210 
21,680 
20,400 
31,850 
47,160 
60,560 


Second-feet 
I  per  BQuare 


3,665 
1,740 
2,590 
1,960 
2,095 

14, 170 
45,810 
9,930  ' 
5,805  ' 
4,165  I 
3,665 
3.910  ' 
2,410 
2,990 
7,740 
7,065 


5,584 
3,094 
6,153 
2,952 
13,870 

18,640 
97,670 
18,020 
10,380 
13,640 
15,870 
8,839 
6,299 
11,080 
14,430 
27,090 


0.642 
.356 
.708 
.340 

1.60 


Depth  in 
inches. 


a  167 
.397 
.816 
.379 

1.13 


2.14 

.876 

11.24 

5.85 

2.07 

2-31 

1.19 

1.20 

1.57 

1.75 

1.83 

2.11 

1.02 

LIS 

.725 

.809 

1.27 

1.46 

1.66 

1.85 

3.13 

3.60 

Note.— Ice  conditions  December  12-23,  1904,  and  January  12  to  March  18, 1905;  no  estimates  made. 
Discharge  March  19, 1905,  iDcreased  20,320  second-foet  to  allow  for  increafled  discbaige  due  to  ziaiiig 
stage. 
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CHADAKOIN  RIVER  AT  JAMESTOVN,  N.  Y. 

Cbadakoin  River  drains  I^ake  Chautauqua,  entering  Allegheny  River  in  Pennsylvania 
through  Conewango  Creok.  Lake  Chautauqua  extends  in  a  northwest-southeast  direction. 
Its  head  is  8  miles  from  Lake  Erie  and  its  water  surface  is  at  an  elevation  of  1,308  foot  above 
sea  level,  or  735  feet  above  I^ake  Erie.  The  drainage  area  above  the  foot  of  the  lake  is 
190.6  square  miles,  of  which  20.8  square  milts  comprise  the  lake  surface,  which  represents 
10.9  per  cent  of  the  drainage  area.  The  land  tributary  to  the  lake  is  very  rolling  and  the 
soil  is  impervious.    Chadakoin  River  furnishes  water  power  at  numerous  dams. 

A  gaging  station  was  established  on  Chadakoin  River  April  3, 1904,  by  R.  E.  Horton,  at 
the  outlet  of  Lake  Chautauqua,  near  Jamestown,  N .  Y.  The  gage  was  read  once  each  day  by 
R.  L.  Carlson.    The  station  was  discontinued  March  18, 1905. 

A  description  of  the  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  48-49. 

Daily  gage  height^  in  feet,  of  Chadakoin  River  at  Jamestown^  N.  Y.,  for  1905. 


Day. 

Jan. 

2.2 
2.1 
1.9 
1.8 
1.9 
2.1 
2.1 
2.0 
2.0 
1.8 
2.0 

Feb. 

2.0 
2.0 
1.8 
1.8 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.8 

Mar. 

1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.6 
1.6 
1.6 
1.8 
1.8 

Day. 
12 

Jan. 

2.0 
2.0 
2.0 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

Feb. 

1.8 
1.8 
1.7 
1.7 
1.7 
1.8 
1.6 
1.6 
1.6 
1.4 

Mar. 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
2.0 

Day. 

Jan. 

1.8 
2.0 
2.0 
1.9 
1.8 
1.8 
1.9 
2.0 
2.0 
2.0 

Feb. 

Mar. 

I 

22 

1.4! 

2 

13 

23 

1.5! 

3 

1  14 

24 

1.5  1 

4 

15 

'  25 

1.5 
1.5 
1.5 

5 

16 

17 

26 

6 

27 

'  18 

28 

1.5! 

8 

19 

29 

9 

20 

30 

10 

21 

31 

11 

KISKIMINITAS  RiN'ER  AT  8ALINA,  PA. 

This  station  was  established  August  17,  1904,  by  R.  J.  Taylor.  It  is  located  at  the 
highway  bridge  between  the  village  of  Salina,  Pa.,  and  the  Pennsylvania  Railroad  station, 
and  is  about  200  feet  from  the  latter. 

Both  banks  are  high,  rocky,  clean,  and  are  not  subject  to  overflow.  The  bed  of  the 
stream  is  composed  of  rock  and  is  clean  and  pennanent. 

Dischai^ge  measurements  WBre  made  from  the  highway  bridge  until  March,  1905,  when 
the  bridge  was  carried  away  by  an  ice  freshet.  For  the  remainder  of  the  year  gage  heights 
were  referred  to  temporary  gage.  The  data  will  be  published  in  the  1S06  Progress  Report. 
A  new  highway  bridge  will  occupy  a  site  about  500  feet  below  that  of  the  old  bridge.  A 
chain  gage  will  be  attached  to  this  as  soon  as  it  is  completed.  The  stage  of  the  river  is  read 
twice  each  day  by  J.  F.  Whitesell.  Bench  marks  were  established  as  follows:  (1)  A  chisel 
draft  on  a  shelf  on  the  downstream  corner  of  the  right  abutment;  elevation,  5.77  feet. 
(2)  A  chisel  draft  on  the  top  of  the  downstream  comer  of  the  right  abutment;  elevation, 
30.39  feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Wate^• 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  49-50. 
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BLACKMCK  CREEK  AT  BLlACKLICK,  PA. 

This  station  was  established  August  16,  1904,  by  R.  J.  Taylor.  It  was  located  at  the 
covered  wooden  highway  bridge  one-fourth  mile  from  the  railway  station  at  Blacklick,  Pa. 
During  September,  1905,  this  bridge  was  torn  down  and  replaced. 

A  standard  chain  gage  wa^  established  November  9,  1905,  on  the  new  bridge,  with  ite 
zero  referred  to  the  same  datum  as  formerly;  length  of  chain,  20.15  feet.  While  the  new 
bridge  was  being  erected,  the  stage  of  the  river  was  observed  on  a  staff  gage  reading  to  the 
datum  of  the  original  gage.  The  gage  is  read  once  each  day  by  Mark  Maynard.  Bench 
marks  were  established  as  follows:  (1)  A  nail  in  first  maple  tree  from  the  door  of  Mr.  May- 
nard's  house,  1  foot  above  ground,  driven  horizontally  and  bent  over  1  inch  from  head: 
elevation,  13.92  feet.  (2)  The  heads  of  four  spikes  driven  into  the  root  of  a  laige  maple 
tree  45  feet  from  the  edge  of  low  water  and  about  190  feet  upstream  from  the  bridge;  eleva- 
tion, 12.96  feet.  (3)  Upper  edge  of  horizontal  cross  plate  at  the  elevation  of  the  guard 
rail  on  the  upstream  side  of  the  bridge,  4.3  feet  from  the  initial  point  for  soundings;  eleva- 
tion, 14.43  feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  50-51. 

DiacKarge  measvrements  ofBlacklick  Creek  at  BlacJdick,  Pa.,  in  1905, 


Date. 


March  14 

March  24. 

April  12 

April  15. 

Junes. 

September  1 . 
September  1 . 
November  2.. 


Hydrographer. 


Grover  and  Morse. . 

....do 

A.  H.Horton. 

....do 

R.M.Packard 

E.G.  Murphy....... 

L.0,  Murphy 

E.  C.  Murphy 


Width. 


Feet. 
183 
187 
188 
175 
156 
140 
150 
199 


Area  of  ,    Mean 
section,    velocity. 


Square     Feet  per 
feet.     |.  second. 


413  I 
473 
558  I 
304  I 
153 
104 
118 
543 


4.17 
4.45 
4.33 
3.42 
1.40 
1.23 
1.11 


Gase 
height. 


Feet. 
4.^ 
4.90 
5.45 
3.86 
2.80 
2.36 
2.35 
3.36 


Dis- 
charge. 


Second- 
feet. 

•  1,724 

a  2, 10b 

«2,41« 

a  1,040 

a228 

al28 

sl31 

ft  507 


oMado  from  coal  tipple. 


b  Made  from  new  bridge. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13. 
14.. 
15.. 
16-. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
29.. 
29.. 
3D.. 
31.. 


Day. 
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DaHy  height,  in  feet,  qfBJacJdiek  Creek  at  BUuMiek,  Pa.,  for  1906. 


Jan. 


3.6 
3.8 
4.1 
3.8 
3.6 
I      3.5 


Feb.  I  Mar.  |  Apr. 


I 


3.2 
3.0 
3.3 

3.2  : 
3.1  I 

4.4  I 
5.4 
4.6 
4.1  I 
3.8  I 
3.6 
3.6  I 
3.4 

a5  I 

3.5  I 
3.3 

3.2; 

3.3  I 

ao  I 
2.7 ' 
3.0 
3.0 ' 
3.0 , 


3.0 


2.9 

7.6 

7.4 

6.5 

5.5 

&1 

^7 

3.0 

4.5 

4.4 

3.0 

4.5 

5.4 

3.0 

5.9 

8.4 

7.0 

3.4 

8.6 

7.0 

6.3 

5.0 

5.4 

5.5 

49 

4.5 

4.0 

4.0 

3.4 
3.3 
3.2 
3.0 

a2 

3.4 
3.5 
3.4 
3.5 
3.5 
6.1 
5.3 
4.5 
4.0 
4.0 
3.6 
3.6 
3.7 
3.5 
3.4 
4.8 
5.3 
4.6 
4.2 
3.8 
3.6 
3.6 
3.4 
3.3 
3.2 


3.6  ' 


May. 

3.0 
2.9 
2.9 
2.8 
2.8 
2.9 
3.5 
3.4 
3.1 
2.9 
3.0 
4.1 

a9 

4.4 

4.6 
40 
3.8 
3,T 

a5 

3.3 
3.2 
3.0 
2.9 
2.9 
2.7 
2.7 
2.8 
2.6 
2.5 
2.6 
3.1 


June.    July, 


ai  I 

3.0 

2.8  I 

2.7  ' 

2.7 

2.7 

6.9 

46 

3.9 

3.5 

42 

44 

40 

3.6 

3.3 

3.1 

3.1 

3.0 

3.7 

3.2 

42 

5.8 

49 

44 

40 

3.7 

3.4 

3.2 

3.0 

2.9 


3.1 
3.1 
2.9 
2.8 
3.8 
3.3 
3.1 
4  2 
3.5 
3.1 
3.0 
2.9 
2.9 
2.9 
2.8 
2.6 
2.5 
2.4 
2.5 
3.0 
2.8 
2.9 
2.7 
3.1 
2.8 
2.6 
2.6 
2.5 
3.7 
43 
47 


Aug. 


41 
3.7 
3.3 

a.0 

3.1 
2.8 
3.0 
3.1 
3.0 
2.8 
2.7 
2.8 
3.2 
3.0 
3.9 
3.6 
3.3 
3.0 
2.8 
2.7 
2.7 
2.6 
2.5 
2.4 
3.5 
3.0 
2.7 
2.6 
2.6 
2.5 
2.4 


Sept. 


2.4 
2.3 
2.3 
2.4 
2.3 
2.2 
2.2 
2.1 
2.1 
2,1 
a6.5 
47 
40 
3.5 
3.2 
3.2 
3.0 
2.9 
2.8 
2.7 
2.6 
2.5 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.2 


Oct. 


2.2 
2.2 
2.3 
2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 
3.4 
40 
3.3 
3.0 
2.9 
2.9 
2.8 
2.7 
3.7 
6.0 
46 
41 
3.9 
3.7 
3.8 
40 
3.7 
3.5 
3.3 
3.1 
3.1 


Nov. 


Dec. 


3.6 

3.3 

3.2 

3.3 

3.2 

3.7 

3.7 

3.6 

3.5 

3.3 

3.2 

3.1  I 

3.1 

3.2 

3.1 

3.2 

3.2 

3.1 

3.0 

3.0 

2.9 

2.8 

2.8 

2.8 

ao 

2.9 
2.8 
2.9 
7.7 
7.0 


6.4 
7.0 
10.7 
6.5 
5.1 
46 
40 

a9 
a7 
a6 
as 
a4 
as 
a  2 
a  2 
a2 
ao 
ao 
ao 
2.9 
49 
45 
43 

41 

a6 
a  7 
a6 
a7 
6.5 
ai 
44 


o  Approximate. 

r  several  miles  1  . 
March  6.    During  this  period  the  following  comparative  readings 


NoTK.— River  frosen  entirely  across  for  several  miles  up  and 
'  '     '^ "•     '  tilu  ' '  "-—- 


down  stream  from  January  31  to 
were  made: 


Date. 


Februarys. 
February  14 
February  16 
February  18, 
February  21 


Water 

Top  of 

surface. 

ioe. 

1 

Feet. 

1 
Feet. 

2.9 

ao 

ao 

ao 

ao 

ao 

ao 

3.0 

a  4 

a  4 

Thick- 
ness 
of  ioe. 


Feet. 
0.7 
.8 
.8 
.8 
.7 


isR  ie9--06 3 


34 


STREAM   MEASUBEMENTS    IN   1905,  PART   V. 


Statwn  rating  table  for  BlacJdick  Creek  at  Blacklickf  Pa. ^  from  Auffuti  17, 1904,  to  Deeemher 

31, 1905. 


QsLge 
height. 

Discharge. 

1   hel^. 

DlBcharge. 

Gage 
height. 

Dischaige. 

heigSt. 

1 
Dischaigp. 

Feet. 

Second-feet. 

'  .«. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet.\ 

1.80 

21 

1        2.60 

199 

3.40 

SffI 

4.20 

1,327    I 

1.90 

35 

1        2.70 

233    , 

3.50 

678 

4.30 

1,432 

2.00 

51 

i        2.80 

270 

3.60 

750 

4.40 

1          1,540 

2.10 

60 

;        2.90 

310 

3.70 

846 

4.50 

!,650    ' 

2.20 

89 

3.00 

354    1 

3.80 

936 

4.60 

1          1.765    ' 

2.30 

112 

1        3.10 

403 

a90 

1,029 

470 

'           1,880 

2.40 

138 

1        3.20 

460 

4.00 

1,125 

4.80 

2,000 

2.50 

167 

1        3.30 

525 

4.10 

1,224 

4.90 

.      2,120 

Note.— The  above  table  is  applicable  only  for  open  channel  conditions, 
measurements  made   during  1904-5.     "  ...-.- 

estimated. 


.       It  is  based  on  10  dlschain 

It  is  not  very  well  defined;  above  5  feet  the  dischaij^e  » 


Estimated  monthly  dieeharge  of  BlacUiclc  Creek  at  Blacklick,  Pa.,  for  1904-S. 
[Drainage  area,  403  square  miles.] 


Discharge  in  second-feet. 


Run-ofT. 


Month. 


Maximum.   Minimum. 


1904. 

August  17-31 167 

September I  100 

October '  216 

November 112 

December  1-6,25-31 4,890 

1905.  j 

January  1-30 1  2,765 

March  8-31 7,310 

April i  3,730 

May 1,766 

June 3,460 

July 1,880 

A  ugust 1 ,  224 

September 4,305 

October j  3.690 

November |  6, 130 

December 1 1 .  270 


32 

28 
35 
60 

233 
750 
354 
167 
233 
138 
138 
69 
51 
270 
310 


Mean. 


I  Second-feet 

I  pertAiuare  i 

mile. 


88.3  . 
52.2  , 
92.8  , 
63.1 
1,052 

757 
3,245 
1,042 

547 

938 

466 

393 

411 

606 

802 
1,776 


0.219 
.129 
.230 
.156 

2.62 

1.88 

ao5 

2.58 
1.36 
2.33 
1.16 
.975 
1^02 
1.50 
1.99 
4.41 


Depth  in 
inches. 


ai23 
.144 

.365 
.174 
1.36 

2.10 
7.18 
2.88 
1.57 
2.60 
1.34 
1.12 
1.14 

1.7;{ 

2,22 
5.08 


Note.— No  estimates  made  during  frozen  period. 

MONONGAHELA  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Monongahela  River  is  formed  near  Fairmont,  Marion  County,  in  the  northern  part  of 
West  Virginia,  by  the  union  of  its  West  Fork  with  Tygarts  Valley  River.  The  headwaters 
of  the  latter  stream  lie  on  the  slopes  and  in  the  valleys  of  the  Appalachian  Mountains  near 
the  eastern  boundary  of  West  Virginia,  thence  they  flow  northward,  draining  a  hilly  and 
mountainous  country.  West  Fork  has  its  headwaters  west  of  those  of  Tygarts  Valley  River, 
in  the  central  part  of  West  Vii^ginia,  thence  they  flow  northward,  draining  a  hilly  country. 


MONONOAHELA   RIVER    DRAINAGE   BASIN. 
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The  principal  tributaries  of  Monongahela  River  below  Fairmont  are  Cheat  and  Youghio- 
gheny  rivers,  both  entering  from  the  east.  Cheat  River  drains  a  nigged,  mountainous 
district  in  northern  West  Virginia  and  flows  into  Monongahela  River  near  Point  Marion,  Pa. 
Youghioghenj  River  drains  a  mountainous  district  of  Maryland  and  Pennsylvania  and  enters 
tho  Monongahela  about  15  miles  above  Pittsburg.  The  basins  of  all  these  tributary  rivers 
have  steep  slopes  and  collect  and  discharge  their  waters  quickly,  with  the  result  that  the 
Monongahela  is  liable  to  the  excessive  freshets  for  which  it  is  noted.  The  whole  basin  was 
once  heavily  timbered,  but  has  been  thoroughly  cleared  except  about  the  upper  waters  of 
the  principal  streams.  Little  water  power  is  used  in  the  basin.  Navigation  extends  to 
Fairmont. 

MONONGAHELA  RIVER  AT  LOCK  NO.  4,   PA. 

This  station  was  established  in  March,  1905,  for  the  purpose  of  studying  the  flood  dis- 
charge. It  is  located  at  the  Government  dam  at  Lock  No.  4,  Pa.,  and  the  bridge  at  Belle 
Vernon,  Pa. 

The  channel  is  straight  for  800  feet  above  and  below  the  bridge.  The  velocity  of  the 
current  is  small,  except  at  high  stages.  The  right  bank  is  high  and  does  not  overflow. 
The  left  bank  is  low,  clean,  and  hable  to  overflow.  The  bed  of  the  stream  is  composed  of 
sand  and  gravel  and  is  permanent.  There  are  three  channels  at  all  stages,  and  no  obstruc- 
tion to  the  flow. 

The  discharge  at  high  water  is  determined  by  computations  of  the  flow  over  the  crest  of 
the  dam,  and  that  at  low  water  by  current-meter  measurements  from  the  bridge.  The 
initial  point  for  soundings  at  the  bridge  Ls  the  center  of  the  hand-rail  post  over  the  left 
abutment  on  the  downstream  side. 

There  are  two  timber  gages,  graduated  to  feet  and  tenths,  one  at  the  head  of  the  locks 
and  the  other  below.  The  gages  are  the  property  of  the  army  engineers,  and  daily  gage 
readings  are  furnished  by  the  United  States  Weather  Bureau.  The  elevation  of  the  zero  of 
the  upper  gage  is  726.112  feet  above  mean  sea  level;  that  of  the  lower  gage  is  717.816  feet, 
and  that  of  the  crest  of  the  dam  is  7^.94  feet.  Tho  crest  of  the  dam  is  at  gage  height  8.80 
feet.  Bench  mark  No.  1  is  a  cross  cut  on  the  lower  horizontal  piece  of  the  hand  rail  of  the 
bricige,  upstream  side,  162  feet  from  the  initial  point  for  soundings.  Its  elevation  is  10.89 
feet  above  bench  mark  No.  2,  which  is  a  quarter  circle  cut  on  the  west  comer  of  the  left 
abutment,  downstream  side.  These  bench  marks  are  not  referred  directly  to  the  gage  at 
Lock  No.  4, 2  miles  below.  Bench  mark  No.  1  (which  is  referred  to  No.  2)  is  for  the  purpose 
of  referring  the  water  surface  at  the  bridge,  when  measurement  is  made,  to  a  permanent 
datum,  in  order  that  comparison  may  be  made  with  other  measurements  at  the  bridge. 
In  each  case  the  gage  height  is  taken  from  the  lower  gage  at  the  lock. 

Discharge  measurements  cf  Monongahda  River  at  Lock  No.  4,  Pa-t  if^  1906. 


Date. 


MarefalS.. 
March  18.. 
March  23. . 


Hydrographer. 


E.C.  Murphy 

....do 

Orover  and  Morse. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gaee 
height. 

Feet. 

1     Dis- 
charge. 

1 
Feet.  : 

Square 

1  Second- 
1     feet. 

866 

12,210 

1.76 

13.6 

21,520 

843 

10,780 

,95 

9.8 

10,240 

754 

13,790 

2.80  , 

17.6 

38,680 

36 
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Station  rating  table  for  Monongahda  River  at  Lock  No.  J^y  Pa.,  from  March  31,1886,  to  December 

31,  1906. 


Gago 
height. 

Diachaige. 
Second-feet. 

Gage 
height. 

Feet. 

Dischaige. 

1 
Second-feet. 

Gage 
height. 

Feet. 

,1 
Dischazge. ' 

1 

Gage 
height. 

Feet. 

1  Discdiai^. 

Feet. 

Second-feet. ' 

Second-feet. 

12.00 

16,300 

14.00 

22,500 

17.00 

36,100     1 

2a  50 

1        70.800 

12,10 

15,800 

14.10 

22,920 

17.20 

37,100     , 

24.00 

73,800 

12.20 

15,900 

14.20 

23,340    1 

17.40 

38,100 

25.00 

79,800 

12.30 

16,210 

14.30 

23,760 

17.60 

39,100    ,1 

26.00 

85.800 

12.40 

16,520 

14.40 

24,180 

17.80 

40,100     . 

27.00 

92,  mo 

12.50 

16,840 

14.50 

24,600 

18.00 

41,100    1 

28.00 

>        99,600 

12.60 

17,160 

14.60 

25,040 

ia20 

42,100    |i 

29.00 

;      106,600 

12.70 

17,490 

14.70 

25,480 

18.40 

.       43,100    '■ 

30.00 

.      113,600 

12.80 

17,830 

14.80 

25,920 

18.60 

44,100     1 

31.00 

1      120,600 

12.90 

18,180 

14.90 

26,360 

18.80 

45,100     1 

32.00 

127,600 

13.00 

18,540 

15.00 

26,800    , 

19.00 

46,100    '' 

33.00 

135,000 

13.10 

18,910 

15.20 

27,700 

19.50 

48,600    |l 

34.00 

143,000 

13.20 

19,290 

15.40 

28,600    , 

2a  00 

51,300    11 
54,050    ij 

35.00 

i       151,000 

13.30 

19,680 

15.60 

29,500    ' 

20.50 

36.00 

1       150,000    , 

13.40 

20,060 

15.80 

30,400    ' 

21.00 

56,800 

37.00 

167,000 

13.50 

20.480 

16.00 

31,300    1 

21.50 

59,550    ,| 

38.00 

j       175,000 

13.60 

20,880 

16.20 

32,200    1 

22.00 

62,300     1 

39.00 

183,000 

13.70 

21,280 

16.40 

33,100    1 

22.50 

65,050 

40.00 

!       191,000 

13.80 

21,680 

16.60 

34,100    ' 

23.00 

67,800     1 

41.00 

199,000 

13.90 

22,080 

16.80 

35,100    1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  thrra  dischari^ 
measurements,  besides  slope  and  weir  measurements.  It  is  well  defined.  These  gage  heights  r^ft^r 
to  the  lower  gage. 

Flood  flow  of  the  Monongahela  River  al  Lock  No.  4,  Pa.,  18S6-190o. 
[Lowest  stage  (3.2  feet)  November  21,  1887.     Drainage  area,  5,430  sqiiarc*  miles.] 


Date. 


Iheigt"'l^i^b*^- 


1886. 


March  31. 


Feet. 
16.5 


Aprill '  27.0  ; 

Aprll2 23.5  | 

April2 1  13.5  j 

April3 18.5 

April5 '  25.0  I 


26.0 
19.5  ! 
6.5 
22.0  , 
16.5 
11.5  ' 


Sec-feet. 
33.600 
92,600 
70,800 
20,480  { 
43,600 
79.800 
85,800 
48,600 


1888. 


62,300 
33,(i00 


April  6 

April7 

Mays 

May  9 

May  10 

May  10 

May  10 '      10.2  I 

May  10 ]      15.3  i 

May  10 1      21.2  , 

May  10 1      24.3 

May  10 i      16.5  | 

o  These  gage  heights  refer  to  the  lower  gage. 


I 


I 


28,150 
57.900 
75,600 
33,600 


Date. 


\Jf!^. 


hl^.^'^^^ 


1887. 


February  3.. 
February  4. . 
February  5.. 
February  6. . 
February  26. 
February  27. 
February  28. 
March  1 


Januarys.. 
January  9.. 
January  10. 

July  9 

July  10 

July  11 

July  12 

July  13 


Feet. 
14.0 
31.0 
24.0 
16.3 
11.7 
2&0  I 
24.0 
16.3  ' 

19.5  j 
20.7 
16.5 
6.4    . 
26.0  ^ 
42.0 
27.0  ' 
14.5  ;. 


Sec.-fttt. 
22,500 
130.600 
73.800 
32.a50 
14,500 
99.600 
73,800 
32.650 

«.60P 
55.  ]» 
33.600 

85,800 
207.000 
92.6(10 
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Flood  Jlow  cfihe  Morumgahda  River  at  Lock  No,  4,  Pa.,  1886-1906— Continued. 


Date. 


Ihe^t.  Dl^^J^rge- 


1889.  Feet. 

rebniaryl7 12.7 

February  18 '  27.0 

Februarys I  25l5 

February  20 19.5 

April  13 13.0 

April  14 21.0 

April  15 17.7 

May31 8.7 

June  1 25. 0  I 

June  2 19.4  ' 

November  9. 11.9  | 

Novemlwr  10. 21. 4  ; 

November  11 18.0 

1800. 

January  7 10.0 

Januarys 20.5 

January  9 '  20.0 

January  10 ia4 

Februarys 10.8 

February  4 '  21. 1 

Februarys 21.1 

February  G 16^2 

February  20 11.0 

Februar>'21 |  23.5 

February  22 1  19.5 

March  22 19.5 

Maroh23 31.8 

March24 28.5 

March25 '  18.8 

Octoberl2 '  11.8 

Octoberl3 '  20.1 

OctoberH 24.3 

OctoberlS 21.5 

October  16 15.0 

1891.  I 

January  1 9.0 

January  2 '  27.0 

Januarys 31.3 

January  4 20.8 

Januarys 14.1 

February  10 17.0 

February  11 i  24.0 

Februarys '  18.8 

February  16 12.3 

February  17 21.8 

February  18 '  20.5 

February  19 16.3 

February  22 '  19.0 

February23 |  20.4 

February24 '  15.3 


Date. 


Sec-feet. 
17,490 
92,600  I 
82,800  ' 
48,600  ! 
18,540  I 
56,800  ' 
39,600 

79,800 
48,100  I 
15.000  I 
■  50,000  I 
41,100 


1802. 


January  13. 
January  14. 
January  15. 
January  16. 

April  23 

April  24 

April  25 


1893. 


54,050  I 
51,30Q  !| 
33,100   ' 


57,350 
57,350 
32,200 


70,800 
48,600 
48,600 
12^200 
103,100 
45,100 
14,800 
51,850 
75,600 
59,550 
26,800 


January  29. 
January  30. 
January  31 . 

January  6.. 
January  7.. 
Januar>'  8.. 
January  9.. 
January  10. 
January  11. 
January  12. 
March  15... 
March.  16... 
March  17... 
March  18. . . 


1805. 


1896. 


March  19.. 
March  20. . 
March  21.. 
July  30.... 
July  31.... 
August  1 . 
August  2. 


1807. 


92,600 
122,700 
55,700 
22,920 
36,100 
73,800 
45,100 
16,210 
61,200 
54,050 
32,650 
46,100 
53,500 
28,150 


February  22. 
February  23. 
February  24. 
February  25. 
February  26. 

May  14 

May  15 

May  16 

Decembers.. 
December  6. . 
December  7.. 


January  10. 
January  11 . 
January  12. 
January  13. 
I  January  16. 


Gac;e 
height. 

Discharge. 

Feet. 

Sec-feet. 

11.0 

25.7 

84,000 

28.5 

103,100 

19.3 

47,600 

18.0 

41,100 

21.6 

60,100 

15.5 

29,050 

las 

33,600 

23.5 

70,800 

1&2 

42,100 

7.3 

24.5 

76,800 

30.0 

113,600 

22.0 

62,300 

15.3 

30,400 

21.9 

61,750 

19.0 

46,100 

14.5 

24,600 

21.0 

56,800 

21.7 

60,650 

16.4 

33,100 

11.2 

20.5 

54,050 

18.6 

44,100 

14.2 

23,340 

25.3 

81,600 

24.0 

73,800 

15.6 

29,500 

16.0 

31,300 

36.0 

159,000 

36.0 

159,000 

23.0 

67,800 

14.0 

22,500 

19.7 

49,650 

20.6 

54,600 

14.6 

25,040 

8.0 

20.6 

54.600 

15.6 

29,500 

14.0 

22,500 

23.9 

73,200 

20.0 

51.300 

15.8 

30.400 

19.5 

48,600 
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Flood  flow  of  the  Monongahela  River  at  Lock  No.  4,  Pa.,  188&-1905— Continued. 


Date. 


January  17. 
January  18. 
January  23. 
January  24. 
January  25 . 
March  17.... 
March  18.... 
March  19. . . . 
March  20. . . . 
March  21.... 
March  22.... 
March  23.... 
March  24.... 
March  25.... 
March  26.... 

March  27 

March  28.... 
March  29. . . . 
March  30. . . . 
March  31.... 

April  1 

August  10.. 
August  11.. 
August  12.. 
August  13 . . 
October  22.. 
October  23. 
October  24. , 


hel^t.  Oix^rg.. 


Feet. 
21.0 
16.0 
13.5 
21.9 
16.7 
8.5 
20.0 
16.7 


Sec-feet. 
56,800 
31,300 
20,480 
61,750 
34,600 

51,300 
34,  (XK) 


13.8  ' 

22.5 

20.7 

20.2 

24.7 

23.8 

16. 0  1 


12.0  I 

23.9  I 

20.7  ' 

14.5 

17.3 

23.3 

21.0 

17.8 

14.0 

21.6 

15.8 


January  6. 
January  7.. 
January  8. . 
January  9.. 
February  4. 
Februarys. 
February  6. 

March  5 

March  6 

March  7 

March  28.... 

March  29 

March  30. . . . 
March  31.... 


1899. 


15.0  I 
23.5 
23.0  \ 
15.6 
11.5  1. 
22.0  I 


1900. 


March  1 

March  2 

March  2 

November  26. . 
November  27. . 
November  28. . 
November  29. . 


1901. 


April  4. 
April  5. 


17.5 
14.0  I 
26.9  , 
20.0 
9.5    . 
23.0  I 
23.0  ' 
16.5 

I 
10.2    . 
21.0 
19.0  I 
17.6 
33.8 
22.6 
14.8 


18.8 
21.6 


21,680 
65.050 
55,150 
52,400 
78,000 
72,600 
31,300 


15,300 
73,200 
55,150 
24,600 
37,600 
69,600 
56,800 
40,100 
22,500 
60,100 
30,400 

26,800 
70,800 
67,800 
29,500 


62,300 
38,600 
22,500 
91,900 
51,300 


67,800 
67,800 
33,600 


56.800 
46.100 
39,100 
141.400 
65.600 
25.920 


45,100  ! 
60,100  i 


Date. 

1901. 

April  6 

April  7 

April  8 

April  9 

April  19 

.\pril20 

April  21 

.\pril22 

April  23 

May  27 

May  28 

May29 

May  30 

December  15 

December  16 

December  17 

December  29 

December  30 

December  31 

1902. 

January  27 

January  28 

January  29 

February  26 

February  27 

February  28 

March  1 

MlKih2 

March  3 

March  4 

March  9 

March  10 

March  11 

April  9 

April  10 

April  11 

April  12 

April  13 

April  14 

December  12 

December  13 

D<M?ember  14 , 

Dpcemlx^r  15 

December  16 

Decemlier  17 , 

December  18 

December  19 

1903. 

January  3 

January  4 

.Tanuary  5 

February  4 

Februarys , 

Februar>'6 , 

Februarj'  15 


Gase 
ihdi^t. 

Diacharp- 

Feet. 
20.6 

Sec.-ftet, 

54.tlOU 

23.1 

66.40U 

21.6 

60.10(J 

17. 0 

36.10iJ 

12.0 

I5.30U 

23.3 

(».bO[) 

25.5 

82.  KU) 

..       21-5 

iA.h:*} 

17. 2 

37.  ifti 

19.  4 

48.100 

21.3 

58.4IW 

20.0 

51.3WI 

17. 1 
18.5 

36.800 

43.tai 

..1      28u5 

..        18.5 

1&5 

25.0 

103.100 
43.<fli 

33.600 

79.N01* 

22.0 

62,3U0 

9  5 

28.9 

S.5.200 

19.5 

4S.tiOCi 

ia4 

33.100 

21.5 

.%.atU 

18.fc 

45.100 

29.5 

llD.lOi.l 

25.1 

80. -ta) 

20.0 

5l.:») 

..'       15.6 

29,  .W 

.'       11.3 

..        21.6 

60.1tfl 

19.6 

..;      17.2 

20.1 

22.0 

49.  la^ 

37.100 

51.851' 

62.300 

..'      22.7 

66.  ]» 

21.5 

39.  .'^W 

17.7 

-39.ti)0 

20.0 
25.0 
26.2 
19.0 
17.0 

..       26.0 
20.5 

..'       14.5 
1 

..1     ia9 

51.300 

79,  WO 

s:.M 

46.  HI) 

36.  KB 

85.  W) 

54.ftl> 

24.tiW 

22.1 

e2.8.ii 

1&9 
16.0 
21.7 

45.600 

31.300 

60.65) 

17.8 

lO.lOO 

...     ia6 
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Flood  fiino  of  the  Monongahda  River  at  Lock  No.  4,  Pa.,  1886-1906— Continued. 
Date. 


jheSSt.   l>i«charge. 


1903.  ^«'«- 

February  16 22.5 

February  17 28.4 

February  18 19.2 

February  28 1  14.6 

March  1 35.5 

March  2 24. 6 

MarchS 15.7 

March23 '  13.0 

March  24 i  23.2 

March  25 '  21.0 

March  26 ,  14.6 

1904. 

January  22 13.8 

January  23 21.2 

January  24 i  20. 0 

January  25 '  16.8 


Date. 


Sec. -feet. 
65,600 

102,400 
47,100 
25,040 

131, 100  ; 
77,400 
29,950 
18,540 
69.000  ' 
56,800  : 
25.040 

21,680 
57,900 
51,300 
24,600 


1904. 

March  23 

March  24 

March  25 

19a'S. 

January  11 

January  12 

January  13 

March  8 , 

March  9 

March  10 

March  11 

March  12 

March  21 

March  22 

March  23 

March  24 


^  Discharge. 


Feet.     Sec-feet. 
14.2  23,340 

20. 2  i  52, 400 

16.8  i  35,100 


10.2 
24.3 
19.5 
12.0 
21.0 
28.3 
29.3 
18.5 
16.5 
27.2 
20.5 
13.4 


75,600 
48,600 
15,300 
56,800. 
101,700 
108,700 
43,600 
33,600 
94,000 
54,050 
20,080 


CHEAT   RIVER   XEAR    MORGANTOWN,    W.    VA. 

A  cable  station  was  established  July  8,  1899,  by  E.  G.  Paul,  at  Uneva,  about  7  miles 
from  Morgantown,  W.  Va.  July  26,  1901,  the  cable  was  moved  about  1  mile  downstream 
in  order  to  secure  a  more  satisfactory  cross  section  and  better  facilities  for  observing  gage 
heights. 

The  channel  is  straight  for  about  800  fe^t  above  and  1,200  feet  below  the  station.  The 
right  bank  is  low  and  liable  to  overflow;  the  left  bank  is  high.  The  bed  of  the  stream  is 
of  rocks  and  gravel  and  the  current  is  sluggish. 

A  timber  gage  was  established  at  the  present  station  August  21,  1902.  It  is  located  275 
feet  below  the  cable  and  is  inclined  up  to  6.5  feet,  above  which  point  readings  are  taken 
on  a  vertical  timber  spiked  to  an  ash  tree.  The  bench  mark  is  a  mark  on  the  face  of  a 
sandstone  rock  at  the  edge  of  the  road  20  feet  downstream  and  30  feet  back  from  the 
gage;  elevation,  21.13  feet  above  gage  datum.  On  September  28,  1904,  a  standard  chain 
gage  was  installed  on  the  new  steel  bridge,  known  as  Ice's  Ferry  Bridge,  near  the  site  of 
the  first  cable,  and  both  gages  have  been  read  since  that  time.  They  were  set  to  read 
the  same  and  their  records  have  checked  very  closely.  The  published  record  is  that  for 
the  inclined  gage. 

This  station  was  discontinued  December  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geolgical  Survey: 

Description:  36,  pp  160-161;  48.  p  177;  65,  p  290;  83,  p  184;  98,  p  245;  128,  p  52. 

Dischaiige:  36,  p  161;  48,  p  177;  65,  p  290;  83,  p  184;  98,  p  245;  128,  p  53. 

Diachaige,  monthly:  75,  p  100. 

Gage  heights:  36,  p  161;  48,  p  177;  83,  p  185;  98,  p  246;  128,  p  53. 

Rating  toble:  65,  p  323. 

Discharge  measurements  of  Cheat  River  near  Morgantoumf  W.  Va.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gasje 
height. 

Dis- 
charge. 

March  17a 

Qrover  and  Morse 

Feet. 
388 

320 

Square 

2,764 
1,946 

Feet  per 
second. 

2.08 

ao5 

Feet. 
4.80 
5.62 

Second 
feet. 

«,717 

March  17  6 

do 

5,946 

a  Measurement  made  from  bridge.    Gage  height  referred  to  chain  gage. 

b  Meaaurement  made  from  oable.    Gage  height  referred  to  inclined  staff  gage. 
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DaUy  gaffe  height,  in  feet,  cf  Cheat  River  near  Morganiaum,  W.  Va,,for  1905, 


Day. 


Jan. 


I 

1 1  as 

2 1    3.6 

3 

4 

5. 

6 

7 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
29. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30., 
31. 


1  3.6 

I  3.65 

I  3.45 

I  3.4 

I  3.45 

I  3.35 

!  3.2 

I  3-2 
I  3.3 
'  6.45 
I  9.85 
7.05 
'    5.45 

j  4.8r 

I    3.95 
3.85 
3.8 
3.8 
3.8 
3.6 
3.5 
3.4 
3.2 
2.8 
2.95 
2.9 
2.95  I 
3.0    I 


Feb.     Mar. 


2.95 

2.85 

2.9 

2.85 

2.9 

2.9 

ai 

14 

a85 

5.95 

4.8 

435 

7.4 

6.25 

8.5 

8.3 

8.35 

7.65 

6.7 

6.55 

6.55 

7.0 

8.0 

7.9 

7.5 

7.85 

7.25 

6.3 


a  15 


5.35 
4.55 
4.1 
a  75 

a7 

4.7 
5.55 
&2 
11.25 
12.65 

a  75 

7.05 

6.2 

&8 

a4 

6.2 
a  75 

a  05 
a85 
a2 

10.85 
9.35 
7.25 
6.1 
&65 
a55 
a  05 

a6 
ai 

4.85 
4.65 


Apr. 


4.1 
4.0 
a  85 

a8 
a8 

4.2 
4.9 
a  05 
4.85 
4.8 

a8 

a  75 

4.75 

4.6 

4.4 

42 

405 

a8 
a7 

a7  1 

46    ' 

a65  I 
a  35 ' 

465  I 
435  I 
405  I 
435  I 
a9    I 

a4  { 

495  I 


May. 


June. 


44 

405 
a85 

a7 
a8 

435 
a95 

a8 

a8  { 
a  65  j 
a  45  ! 

I 

7.3 
7.45 

a  9 

&5 

a  75 

a2 

a26 

48 
445 

41 

185 

a55 

a  5 

a  3 

a2 

ai 

ao 

ao 

2.95 

a2 


July. 


a9 
a25 

44 

a  75 
a55 
a4 
as 
a65 
a45 
a  3 
a  15  I 
a65  I 

455  I 
4  25  ' 

a  6  ! 

a  25  I 

ao  I 

ao 

ao 

ao 

ao5 

a3 

a25 

485 

a  9 
ao 
a9 
a45 

45 

a9 


a? 

415 

as 
a65 

475 
415 

as 
as 

405 

a7 
a  65 
ac 
a  75 

445 

a85 
a65 
a46 
ai 

2.9 

as 

43 

a7 
as 
a5 

4.'35 

a  7 
a55 
a  25 
a2 
a  15 

46 


Aug. 


Sept.  I   Oct. 


I 


405 

as 

a45 

ao5 

2.9 

a4 
a2  I 
a35 
ao5 
a  15  I 

^15  { 

a  15  j 
ao  j 
a  3  I 
a2  1 
a  6 
a  45 

43 
40 

a5 

a45 

ao5 

2.9 

2.75 

435 

a25 

426 

a  75 

a55 

2.9 

2.9 


2.7    ' 
2.65  I 
2.5    ' 
2.5    , 
2.45 
2.4    , 
2.4    I 
2.35 
2.3    I 
2.3 
2.85  ' 
415  ' 
41 

ac 
ao5 

2.9 

2.7 

2.65 

2.5 

2.45 

2.4 

2.3 

2.3 

2.25 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 


Nov.      Dec- 


2.0 

2.0 

2.0 

2.1 

2.05 

2.1 

ai 

2.1 

ai 

2.0 
2.0 

as 
a2 

2.9    ' 

as  I 

2. '55  I 

a4  ' 
a45' 
a6 
ao  , 
a2 

465  , 

a25  \ 
ai 

415  ' 

a25  ' 

456  ' 

a9  I 

as  I 
a  65  ! 


a65 

ass 

a  15 

ai 

ao 

ao5 

a4 

ae 

a5 

a45 

a35 

ai 

ao 

ao 

a9 

ao 

a4 

a55 

a4 

ass 

aos 

as 

a65 

a45 

as 

as 

as 

as 

ai 

7.3 


a2 

47 
&25 
SLO 
6l1S 

ai 

4  5o 
42 
40 
3.9 

a.6 
ass 
a4s 

3.4 

as 

a2 

a  15 

ai 

as 

a2 

ai 

ass 

ags 

6.06 
4SS 

4  is 

42 
40 
4  15 
425 
4  IS 


Note.— These  gage  heights  are  roferred  to  the  Inclined  staff  gage. 

TOUGHIOGHENY  RIVER  NEAR  CONFLUENCE,  PA. 

This  station  was  established  September  15^  1904,  by  E.  C.  Murphy.  It  is  located  at  the 
highway  bridge  about  one-half  mile  from  the  railway  station  at  Confluence,  Pa. 

The  channel  is  straight  for  about  200  feet  above  and  500  feet  below  the  station.  The 
current  is  swift.  The  right  bank  is  high  and  does  not  overflow;  the  left  bank  is  low,  clean, 
and  overflows  during  high  water.  The  bed  of  the  stream  is  rocky.  There  are  two  channels 
at  all  stages.    There  is  a  small  cobblestone  dam  about  4  to  6  inches  high  under  the  bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  two-span  steel  bridge. 
The  initial  point  for  soundings  is  the  center  of  the  bridge  pin  over  the  right  abutment  on 
the  upstream  side  of  the  bridge. 

A  standard  chain  gage,  which  is  read  once  each  day  by  L.  L.  Mountain,  is  fastened  to  the 
downstream  hand  rail  of  the  bridge;  length  of  chain,  23.26  feet.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  A  cross  on  the  head  of  a  rivet  in  the  bedplate  at  the  right 
abutment  on  the  downstream  side ;  elevation,  20.53  feet.  (2)  A  cross  on  the  lower  chord  of 
the  bridge  under  the  gage  box;  elevation,  20.28  feet.    Elevations  refer  to  the  datum  of  the 

gage- 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pages  56-57. 
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Discharge  measurements  of  Youghiogheny  River  near  Confluence f  Pa.^  in  1905. 


Date. 


Hydrographer. 


,  Width 


March  U.. 
March  11.. 
March  15.. 


March  16 ' do 


E.  C.  Murphy 

...-do 

Grover  and  Morse. 


March  2S. 

April  17 

April  22 

June  5 

Noveml)er  4. .. 


E.  C.  Murphy 

A.  ll.llorton 

....do 

R.  H.  Bolster 

Ilanna  and  Grieve . 


Feet. 
260 
260 
240 
240 
231 
203 
231 
203 


Area  of 
section. 

Mean  j 
velocity. 

Gage 
height. 

Dis- 
charge. 

^1^" 

Feet  per  , 
second. 

Feet. 

Second- 
feet. 

1,365 

4.52 

7.02 

6,164 

1,303 

4.32 

6.81 

5,628 

699 

3.42 

4.41 

2,380 

699 

a36 

4.42 

2,344 

"553 

3.39 

3.78 

1,872 

295 

2.27  ! 

2.61 

670 

550 

2.85 

3.79 

1,567 

256 

2.06 

2.41 

534 

251 

1.99 

2.30 

499 

Daily  gage  height y  in  feet,  of  Youghiogheny  River  near  Confluence,  Pa,,  for  1906. 


Day. 


Jan.  I  Feb.  I  Mar. 


1 2.45! 


2.. 

3.. 

4.. 

6. 

6. 

7. 

8. 

9.. 
10. 
11. 
12. 
13. 
14. 
IS. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


2.35 

2.6 

2.5 

2.45 

2.4 

2.25 

2.2 

2.1 

2.15 

2.2 

2.45 

6.35 

4.7 

3.55 

a  15 

2.9 

2.75 

2.6 

2.55 

2.5 

2.4 

2.45 

2.35 

2.4 

2.4 

2.3 

2.35 

2.3 

2.35 

2.3 


2.35 

3.55 

2.3 

2.35 

2.3 


3.55 

5.4 

2.55 

5.45 

7.85 

8.7 

2.65 

6.75 

5.65 

5.05 

4.7 

3.05 

4.45 

4.45 

5.7 

3.35 

6.45 

8.7 

8.45 

10.25 

3.45 

8.05 

5.85 

4.9 

3.55 

5.2 

4.65 

4.15 

3.7 

1 

1 

3.3 

1 

a  15 

2.9 

Apr. 

2.75 

2.6 

2.6 

2.5 

2.55 

2.65 

2.75 

2.9 

2.9 

ao5 

a95 
a55 

a3 

2.95 

2.85 

2.75 

2.6 

2.6 

2.5 

2.75 

a  05 

as 

a  45 

ai 
ao 

2.8 

2.9 

2.85 

2.85 

2.6 


May.  '  June. 


2.55 

2.4 

2.35 

2.25 

2.25 

2.3 

2.3 

2.35 

2.25 

2.25 

2.4 

ao 

2.85 

a  2 

4.05 
a85 

a  7 
a  4 
ao 

2.85 

2.75 

2.6 

2.5 

2.35 

2.3 

2.2J 

2.2 

2.1i 

2.0 

2.05 

2.1 


2.25 

2.2 

2.15 

2.0 

a2 

2.8 
2,7 
2.5 
2.4 
2.3 

ao 

2.9 

2.75 

2.6 

4.7 

a  6 

a5 

ai 

2.7 

2.45 

2.4 

2.3 

2.2 

2.2 

2.1 

a  35 

ai 
a4 
ao 

2.8 

a45 

2.9 
2.6 
Z5 


July.  I  Aug.     Sept.     Oct.  I  Nov. 


2.45 
a65 
a  15 

ao 
a9 
a6 

4.5 

4.8 

a  85 
a3 
a  15 
ao 
ai 

2,85 

2.55 

2.35 

2.2 

2.15 

2.1 

2.2 

2.7 

2.4 

2.3 

2.7 

2.5 

2.25 

2.1 

2.05 

2.4 

4.4 

4.0 


a  6 
ao 

2.7 

2.55 

2.5 

2.35 

2.2 

2.1 

2.1 

2.05 

2.3 

2.2 

2,1 

2.05 

4.5 

4.1 

a2 

2.7 

2.4 

2.3 

2.2 

2.1 

2.1 

2.0 

2.5 

4.0 

2.95 

2.65 

2,3 

2.25 

2.2 


2.1 

2.05 

2.05 

2.05 

2.1 

2.2 

2.25 

2.55 

2.75 

2.9 

a5 

a  75 

ai 

2.6 

2.2 

2.15 

2.1 

2.05 

2.0 


1.95 

1.9 

1.8 

1.8 

1.8 

1.8 

1.75 

1.7 

1.7 

1.65 

1.6 

I 


Dec. 


1.6 

2.5 

a  96 

1.6 

2.4 

a5 

1.8 

2.3 

8.05 

1.75 

2.3 

5.6 

1.7 

2.3 

4.36 

1,65 

2.45 

a7 

1.65 

2.4 

a35 

1.6 

2.35 

ai 

1.6 

2.3 

2.9 

1.55 

2.3 

2.8 

1.7 

2.2 

2.75 

2.3 

2.2 

2.7 

2.2 

2.15 

2.6 

2.0 

2.15 

2.6 

1.9 

2.2 

2.4 

1.8 

2.2 

2.36 

1.75 

2.3 

2.3 

1.7 

2.3 

2.26 

1.9 

2.36 

2.26 

6.15 

2.2 

2.2 

4.1 

2.1 

as 

a25 

2.05 

4.6 

2.8 

2.05 

4.2 

2.6 

2.0 

4.0 

2.5 

2.1 

a5 

a  5 

2.05 

ai 

a3 

2.05 

2.95 

ao 

2.40 

2.85 

2.8 

5l40 

ai 

2.65 

5.35 

2.85 

2.55 

2.75 

Note.— From  Februiry  5  to  March  6  river  was  frozen  entirely  across,  except  for  narrow  channel  of 
open  water  under  the  gage.    Thiclcness  of  ice,  0.7-1  foot. 
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Station  raiing  table  for  Youghiogheny  River  near  OonJluenee,Pa.,from  September  16,  190^,  to 

December  SI,*  1905. 


^Xt.  I  Discharge. 


hetg] 

Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2. 50 


Second-feet. 

35 

57 

85 

118 

156 

199 

247 

299 

354 

412 

473 

537 

604 


l^t.   !  Discharge.  I    ^^^^      Discharge.,!  ^^^^    I  Discharge. 


Gi 
height 


Feet. 
2.60 
2.70 
2..80 
2.90 

aoo 

3.10 
3.20 
3.30 
3.40 
3.50 

aao 
a  70 
aso 


.Second-feet.\\ 

j      674  l| 
I     746 


974 
1,055 
1,139 
1.226 
1,316 
1,407 
1,501 
1,598 
1,608 


Feet. 

ago 

4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Second-/eet:\ 


1,801 
1,907 
2,125 
2,351 
2,585 
2,727 
3,077 
3,337 
3,604 
3,880 
4,166 
4,460 
4,760 


Feet. 

Second-feet. 

6.40 

1          5.070 

6.60 

5,3B0     ' 

6.80 

5,710 

7.00 

1          6,040 

7.20 

1          6.375 

7.40 

'          6.715 

7.60 

i          7.065     1 

7.80 

;   7,«u 

8.00 

7.780 

8.50 

8,695 

9.00 

9.620 

9.50 

1        10.560 

10.00 

11.510 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  U  discharge 
measurements  made  durine  1904-^.  It  is  well  defined  between  gage  heights  1.3  feet  and  7  feet.  The 
table  has  been  extended  above  7  feet. 


EstimxUed  monthly  discharge  of  Youghiogheny  River  near  Confluence,  Pa.,  for  190.^-5. 
[Drainage  area,  392  square  miles.] 


Month. 


1904. 


September  16-30 

October 

Noveml)er 

December  (17  days) . 


1905. 


January 

March  7-31. 

April 

May 

June 

July 

August 

September, 

Oetobt»r 

November., 
December.. 


Discharge  in  second-feet. 


I 


Run-off. 


I 


Maximum. ,  Minimum. 


101 

156 

67 

2,851 

4,992 
11,985 
1,854 
1,961 
2,705 
2,727 
2.467 
1,648 
4,685 
3,604 
7,870  1 


46 

57 

i 

354; 

896 

I 
604 

299  I 

354  I 

326  ' 

299  j 

118  . 

101  I 

290 

412  I 


Mean. 


Second-feet 
per  square 


62.4  I 
49.3 
836 


806 

4,425 

924 

714 

893 

1,012 

718 

534 

629 

646 

1,414 


0.150 
.150 
.126 

2.13 


Depth  in 
inches. 


a  064 
.183 
.141 

1.35 


2.06 

2.38 

11.30 

10.51 

2.36 

2.63 

1.82 

2.10 

2.28 

2.54 

2.58 

2.97 

1.83 

2.11 

1.36 

1.52 

1.60 

1.84 

1.65 

1.84 

361 

4.16 

Note.— No  estimate  during  frozen  period. 
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C'ASSELMAX  RIVER  AT  CONFLUENCE,  PA. 

This  station  was  established  September  15,  1904,  by  E.  C.  Murphy.  It  is  located  at 
the  highway  bridge  in  Confluence,  Pa.,  about  500  yards  from  the  railroad  station. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the  station.  The  current 
is  swift.  The  right  bank  is  high  and  is  not  subject  to  overflow.  The  left  bank  is  low 
and  overflows  during  extreme  high  water.  The  bed  of  the  stream  is  covered  with  bowlders 
and  there  is  some  vegetation.     There  are  two  channels  at  all  stages. 

Discharge  measurements  are  made  from  the  upper  side  of  the  two-span  steel  bridge. 
The  initial  point  for  soundings  is  the  center  of  the  bridge  pin  over  the  right  abutment  on 
the  upstream  side. 

A  standard  chain  gage,  which  is  read  once  each  day  by  L.  L.  Mountain,  is  fastened  to 
the  upstream  hand  rail  of  the  bridge;  length  «of  chain,  21.41  feet.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  chisel  draft  marked  with  paint  on  the  right  abutment 
on  the  downstream  side;  elevation,  17.88  feet.  (2)  A  cross  on  the  top  of  the  lower  chord 
of  the  bridge  near  the  gage;  elevation,  18.61  feet.     Elevations  refer  to  the  datum  of  the 

gage- 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Watei^ 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  57-58. 

Discharge  measurements  ofCasselman  River  at  Conjlusneej  Pa.j  in  1906. 


Date. 


Hydrographer. 


March  11 E.  C.  Murphy 

March  15 •  O  rover  and  Morse . 

March  15 [ do 


March  16 do 

March  28 E.  C.  Murphy. 


AprillT. 

April  22. 

June  6 

November  4 . . 


A.  H.  Horton 

do 

R.H.  Bolster 

Hanna  and  Grieve . 


Width. 


I  Area  of 
I  section. 


Feet. 
248 
247 
230 
231 
229 
214 
228 
205 
233 


Mean 
velocity. 


Oage 
height. 


Square     Feet  per  ! 
feet         second.  ' 


1,186 

3.11 

609 

3.70 

576 

3.74 

605 

3.68 

516 

3.63 

344 

2.25 

559 

3.54 

214 

1.29 

330 

1.59 

charge. 


Second- 

Feet. 

feet. 

6.16 

a3,688 

4.02 

2,253 

3.89 

2,156 

3.99 

2,230 

3.59 

1,870 

2.63 

772 

3.73 

1,980 

2.02 

277 

2.30 

526 

oinfluenoed  by  backwater  from  Youghiogheny  River. 
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Daily  gage  height,  in  feet,  ofCassdman  River  at  Conftience,  Pa. ,  for  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7. 

8.. 

9.. 
10.. 
11.. 
12. 
13., 
14.. 
15. 
16. 
17. 
18., 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

2.15 
2.10 
2.4 
2. 35 
2.3 
2.2 
2.15 
2.1 
2.1 
2.1 
2.15 
2.35 
4.7 
3.8 
2.95 
2.5 
2.45 
2.4 
2.4 
I    2.35 
2.35 
1    2.25 
I    2.25 
2.25 
I    2.2 
'    2.2 


Feb.  J  Mar. 


1 


I  . 


2.9 


2.6     >    2.9 


2.7 


2.9    I 


3.5 
4.6 
6.85 
7.3 
5.6 
4.8 
4.5 
4.25 
4.0 
4.0 
5.5 
6.3 
9.0 
8.5 
10.4 
7.5 
5.25 
4.4 
4.9 
4.15 
3.95 
3.5 
3.2 
3.0 
2.85 


Apr.  1  May.  |  June.    July. 


t 


2.7 

2.6 

2.55 

2.5 

2.5 

2.55 

2.65 

2.7 

2.7 

2.75 

3.5 

3.4 

3,05 

2.85 

2.8 

2.7 

2.6 

2.55 

2.5 

2.65 

2.95 

3.7 

3.2 

2.9 

2.8 

2.7 

2.75 

2.75 

2.65 

2.5 


2.4 

2.25 

2.25 

2.3 

2.35 

2,55 

2.5 

2.45 

2.4 

2.3 

2.25 

2.55 

2.4 

2.75 

3.4 

3.2 

3.1 

2.8 

2.65 

2.5 

2.4 

2.35 

2.25 

2.2 

2.15 

2.1 

2.4 

2.2 

2.0 

2.0 

2.15 


2.2 

2.3 

2.2 

2.1 

2.05 

2.0 

2.5 

2.75 

2.6 

2.5 

5.7 

4.1 

3.35 

3.0 

2.65 

2.45 

2.4 

2.3 

2.2 

2.2 

2.1 

3.35 

3.3 

3.7 

3.2 

2.9 

2.8 

2.5 

2.3 

2.2 


Aug.     Sept.     Oct.      Nov.  '  T>tc. 


1 


2.4 
2.95 
2.55 
2.4    1 
2.3    ' 

-! 

3.25 
3.6    j 
2.9    I 
2.6    I 

3.1  I 
2.75  I 

2.8  I 
2.5 
2.3 

2.2  i 

2.1  j 
2.0  I 
2.0     ' 

2.9  I 
2.35  . 

2.2  I 
2.1 
2.5 
2.25 
2.1 
2.05 
2.0 
2.1 
2.6 
3.0 


2.6    1 

2.2 

1.7     1 

2.5 

3.2 

2.25 

2.1 

1.8     1 

2.4 

XO 

2.1 

2.1 

2.5     1 

2.3 

&4 

2.0 

2.1 

2.25, 

2.3 

5.1 

2.3 

2.2 

2.0 

2.3 

4.33 

2.25 

2.25 

1.8    i 

2.3 

3.3 

2.1 

2.35 

1.75  1 

2.3 

ao 

2.0 

2.65 

1.7     , 

2.3 

2.9 

1.95 

2.85 

1.7    ! 

2.25 

2.8 

1.9 

2.95 

1.65  1 

2.2 

2.7 

3.2 

4.85 

1.95  1 

2.15 

2.6 

2.8    \ 

3.8 

2.8    , 

2.15 

2.5 

2.4 

2.9 

2.35 

2.1 

2.4 

2.3     ! 

2.5 

2.15' 

2.1 

2-3 

5.4 

2.2 

2.05  ' 

2.1 

2.2 

4.25 

2,2 

2.0    1 

2.2 

2.15 

3.2 

2.2 

1.95  1 

2,25 

2.15 

2.8    • 

2.15 

1.9     1 

2.25 

2.-2 

2.5 

2.1 

2.15  ' 

2.16 

2.15 

2.35 

2.05 

6.1 

2.05 

2.1 

2.2 

2.0 

3.7 

2.0     ' 

4.0 

2.2 

1.95 

3.0 

2.0     , 

4.3 

2.1 

1.9 

2.7 

2.0    ' 

3.7 

2.0 

1.9 

2.6 

2.0 

3.4 

3.2 

1.85 

2.5 

1.95, 

3.0 

3.0 

1.85 

3.2 

1.95  > 

2.8 

2.5 

1.8 

3.0 

2.0 

2.7 

2.3 

1.8 

2.8 

2.35  1 

2.6 

2.2 

1.8 

2.6 

5.65  i 

3.0 

2.55 

1.8 

2.55 

4.75 

2.7 

2.3 

2.5 

1 

2.5 

Note.— From  January  27  to  March  6  river  frozen  entirely  across.  Thickness  of  Ice.  0.6-0.8  foot. 
During  this  time  gage  read  to  top  of  ice.  February  15  water  overflowed  loe  and  froze  under  gage, 
increasing  the  reading  0.2  foot,  approximately. 

Station  rating  table  for  Caaselman  River  at  Confluence ,  Pa.,  from  September  16, 1904,  to 

December  31, 1905. 


!     G; 


Discharge.,  j^^W 


Feet. 

Second-feet. , 

1.50 

30    ', 

1.60 

58    '1 
95 

1.70 

1.80 

141     1! 

1.90 

196    ' 

2.00 

260 

2.10 

331  ; 

2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 


Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

Second-feet. 

1      Feet. 

1 
Second-feet.]^ 

Feet. 

Second-feet. 

408 

1        2.90 

1,.070    1 

3.50 

1,715 

491 

3.00 

1,175    1 

3.60 

1,825 

579 

3.10 

1,281  ; 

3.70 

1,S35 

671 

3.20 

1,388    1 

3.80 

2,045 

767 

'        3.30 

1,496 

3.90 

2,155 

866 

1        3.40 

1,605    ' 

4.00 

2,265 

967 

Note.— The  above  table  is  applicable  onlv  for  ooen-channel  conditions.  It  is  based  on  11  discluLige 
measummonts  made  during  1904-5.  It  is  fairly  defined  between  gage  heights  1.5  feet  and  4  feet.  Owing 
to  backwater  from  Youghiogheny  River  the  dischaige  for  higher  gage  neights  is  liable  to  be  in  con- 
siderable error  and  is  therefore  only  approximate. 


MONONOAHELA   RIVER   DRAINAOE   BASIN. 
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Estimated  monthly  discharge  ofCasselman  River  at  Confluence,  Pa.,  for  IBO^r-^. 
[Drainage  area.  482  square  miles.] 


Month. 


IMM. 


September  i&-30 

October 

November 

December  I-IO,  24-31 . 


1905. 


January  1-26. 
March  7-31 . . . 

April 

May 


Discharge  in  second-feet. 


Maximum.  Minimum.      Mean. 


Run-ofl. 


Second-feet 
per  SQuare 


June , 

July 

August 

September. 

October 

November., 
December.. 


44 
58 
44 

2,368 

2,881 
4,763 
1,935 
1,605 
3,457 
1,825 
3,299 
2,961 
3,658 
3,431 
4,468 


22| 

14! 
17  ; 
44  ; 


331 
1,018 
671 
260 
260 
260 
196 
141 
76 
228 
3.'a 


28.5 
26.0 
26.2 
467 

643 
2,910 

964 

630 

913 

690 

752 

551 

656 

580 
1,224 


Depth  in 
inches. 


0.059 

0.033 

.054 

.062 

.054 

.060 

.960 

.        .649 

i.3y 

129 

6.04 

5.62 

2.00 

2.23 

1.31 

1.51 

1.89 

2.11 

1.43 

1.65 

1.56 

1.80 

1.14 

1.27 

1.36 

1.57 

1.20 

1.34 

2.54 

2.93 

Note.— No  estimates  for  Ice  period. 

LAUREL.  HILL  CREEK  AT  CONFLUENCE,  PA. 

Tilis  station  was  established  September  15,  1904,  by  E.  C.  Murphy.  It  is  located  at  the 
highway  bridge  near  the  tannery,  about  one-fourth  of  a  mile  from  the  railroad  station  at 
Confluence,  Pa. 

The  channel  is  straight  for  25  feet  above  and  300  feet  below  the  station.  The  current  is 
swift.  The  right  bank  is  low,  clean,  and  subject  to  overflow  during  high  water.  The  left 
bank  is  high  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rough 
cobblestones  and  is  permanent.    There  is  one  channel  at  all  except  freshet  stages. 

Discharge  measurements  are  made  from  the  lower  side  of  the  single-span  steel  bridge. 
The  initial  point  for  soundings  is  the  center  of  the  bridge  pin  over  the  left  abutment  on  the 
left  side  of  the  bridge. 

A  standard  chain  gage,  which  is  read  once  each  day  by  L.  L.  Mountain,  is  fastened  to  the 
downstream  hand  rail  of  the  bridge;  length  of  chain,  17.52  feet.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  A  cross  on  the  top  of  a  bolt  in  the  bedplate  of  the  bridge  at 
the  right  abutment;  elevation,  14.16  feet.  (2)  A  cross  on  the  lower  chord  of  the  bridge 
under  the  gage  box;  elevation,  14.74  feet.     Elevations  refer  to  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geologicai  Survey  No.  128,  pp.  58-59. 
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STREAM    MEASUREMENTS    IN   1905,   PART   V. 


Discharge  measwemerds  of  Laurel  HiU  Creek  <U  Confiuencej  Pa.,  in  1906. 


Date. 


March  11  .... 
March  11 ... . 
March  15  ... 
March  16.... 
March  28 ... . 

April  17. 

April  22. ;. . . . 

June6 

November  4 . 


Hydrographer. 


E.  C.  Murphy 

do 

G rover  and  Morse. 

do 

E.G.  Murphy 

A.  H.  Horton 

do 

R.H.  Bolster 

Hanna  and  Grieve. 


1  wwth  t  -^^^  o'  '    Mean    | 
I  wiatn.  action    I  velocity., 


Feet. 
lOQ 
100 
100 
100 
08 
90 
100 
87 
90 


Smtare     Feet  per 
second. 


Feet.     I 
293  ; 
282 
214 
220 
196 
167 
228 
114  ' 
167  , 
I 


3.18 
3.45 
2.78 
3.04 
2.89 
1.45 
3.00 
.52 
1.02 


Feet. 
3.7D 
3.63 
3.05 
3.11 
2.98 
2.45 
3.21 
1.98 
2.30 


Dis- 
charge. 

Feet. 


908 
395 

665 
5ti8 
242 
684 
59 
171 


Daily  gage  height,  in  feet,  of  Laurel  HiU  Creek  at  Confluence,  Pa.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 

2.85 

2.45 

2.45 

2.06 

2.35 

2.8 

2.15 

1.8 

2.4 

3.15 

2 

2.3 
2.6 
2.45 

1 

2.36 

2.3 

2.3 

2.4 
2.35 
2.35 

2.06 

2.0 

2.0 

2.45 

2.3 

2.25 

2.5 

2.35 

2.4 

2.1 
2.1 
2.1 

1.8 
2.1 

1.95 

2.3 
2.3 
2.3 

3.0 

3 

6.85 

4 

2.25 

2.85 

4.05 

6 

2.45 
2.4 
2.25 
2.15 

2.35 
2.4 
2.45 
2.45 
2.4 

2.45 
2.4 
2.3 
2.25 
2.15 

2.0 
1.9 
2.7 
2.6 
2.4 

2.2 
2.2 
2.2 
2.3 

2.15 

2.3 

2.25 

2.25 

1.9 

1.9 

2.25 

2.3 

2.3 

2.6 

2.8 

1.85 

1.76 

1.7 

1.7 

1.7 

2.4 
2.4 
2.35 
2.35 
2.3    ! 

3.3 

6 

2.95 

7 

2.75 

8 

2.0 

3.65 

4.85 

2.65 

9 

1        - 
2:05  1 

2.55 

10 

2.0 
2.05 
2.25 

2.85 

5.2 
3.85 
3.2 
3.2 

2.45 
2.9 
2.9 
2.7 

2.15 
2.2 
2.55 
2.45 

2.3 
4.45 
3.7 
3.1 

2.3 
2.2 
2.2 
2.3 

1.85 
2.8 
2.55 
2.3 

2.9 
4.15 
3.1 
2.9 

1.65 
2.3 
2.4 
2.15 

2.25 
2.2 
2,2 
2.2 

2.45 

11 

2.45 

12 

2.4 

13 

3.7    1 

2.4 

14 

3.3 

3.15 

2.6 

2.95 

2.75 

2.2 

2.3 

2.65 

2.05 

2.2    , 

2.35 

IS 

3.0 

2.9 

3.05 

2.5 

3.0 

2.5 

2.15 

4.0 

2.4 

1.96 

2.15  i 

2.35 

16 

2.65 

3.15 

2.6 

2.8 

2.4 

2.06 

4.3 

2.3 

1.9 

2.26  1 

2.3 

17 

2.6 

1    4.0 

2.4 

2.6 

2.3 

2.0 

3.35 

2.2 

1.85 

2.25 

2.25 

18 

2.5         2.85       4.5 

2.4 

2.5 

2.2 

^2.0 

2.9 

2.16 

1.8 

2.2 

2  25 

19 

2.35    7.66 

2.4 

2.4 

2.16 

1.9 

2.6 

2.1 

2.2 

2.2 

2-2 

20 

2.35  1 6.55 

2.5 

2,4 

2.15 

2.45 

2.35 

2.05 

4.1 

2.15 

2.15 

21 

2.3     7.95 

2.65 

2.3 

2.1 

2.2 

2.3 

2.0 

3.15 

2.1 

3.5 

22 

2.26       2.9         5.2 

i.l5 

2.25 

4.6 

2.1 

2.3 

1.95 

2.65 

2.1 

3w5 

23 

2.3     3.75 

2.8 

2.2 

3.8 

2.0 

2.2 

1.9 

2.5 

2.06 

a2 

24 

2.3     3.3 

2.66 

2.15 

3.85 

2.4 

2.1 

1.9 

2.4 

2.1 

2. 95 

25 

2.2         2.85       3.5 

2.6 

2.16 

3  4 

2.2 

2.35 

1.9 

2.35 

2.05, 

2.75 

26 

2.25! 3.2 

2.5 

2.1 

3.2 

2.16 

2.2 

1.85 

2.65 

2.05 

2.65 

27 

' 3.1 

2.6 

2.15 

2.85 

2.1 

2.1 

1.8 

2.5 

2.0 

2.55 

28 

1 ,     2.95 

2.9 

2.15 

2.6 

2.05 

2.05 

1.8 

2.45 

2.5 

2.5 

29 

1 2.7 

2.65 

2.1 

2.45 

2.3 

2.0 

1.8 

2.35 

4.75 

3.1 

30 

2.6 
2.5    ' 

2.55 

2.15 
2.05 

1 

2.35 

2.4 
3.25 

2.3 
2.2 

::'... 

2.35 
2.3 

3,9 

2.75 

31 



2.6 

Note.— Creek  frozen  over  January  27  to  March  7,  incluaivc. 
of  loe.    Thickness  of  ice,  0.7-1  foot. 


During  this  period  gage  was  read  to  top 


BEAVER   RIVEB   DRAINAGE   BASIN. 
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Station  rating  tahU  for  Lawrd  HiU  Creek  at  Confluence y  Pa.  ^  from  September  16,  1904,  to 

December  81,1905. 


Feet.     \8eamd'feet.\ 

Qam 
height. 

Diachaige. 

height. 
Feet. 

Dischaige. 
Second-feet. 

Gage 
height. 

Feet. 

Dischaige. 

Feet. 

Second-feet. 

Second-feet. 

1.60                    7 

2.10 

93 

2.50 

266 

1       2.90 

503 

'        1. 70                  13 

2.20 

128 

2.60 

321 

j       3.00 

568 

1.80                   24 

2.30 

169 

2.70 

379 

1       3.10 

634 

1.90                   41 

2.40 

215 

2.80 

440 

3.20 

701 

2.00                   64    1 

1 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  12  discharge 
measurements  made  during  1004-5.  It  Is  well  defined  between  gage  heights  1 .8  feet  and  3.2  feet.  Above 
3.2  feet  the  discharge  is  estimated  and  may  be  considerably  in  error,  as  the  creek  is  affected  by  back- 
water from  Casselman  and  Youghiogheny  rivers. 

Estimated  monthly  discharge  of  Laurel  HiU  Creek  at  Confluence,  Pa.,  for  1904-S. 
[Drainage  area,  126  square  miles.] 


Month. 


1904. 


September  16-30 

October 

November 

December  1-11,  26-31. 


Discharge  in  second-feet. 

Mean. 


Maximum. 


Minimum. 


1905. 


January  1-26. 
March  *-31... 

April 

May 


June. 
July., 


August 

September. 

October 

November.. 
December.. 


916 
1,106 

66^ 

568 
1,080 

730 
1,044 
1,019 
1,010 
1,091 
1,056 


10 

7 
7 
13 

64 

266 

169 

78 

41 

41 

32 

24 

10 

64 

110 


Run-off. 


8econd-feet    rk««»i,  ir. 


13.7 
10.8 
10.8 
191 

247 
793 
304 
204 
376 
153 
258 
192 
169 
201 
427 


0.109 
.086 
.086 

1.52 

1.96 
6.29 
2.41 
1.62 
2.98 
1.21 
2.05 
1.52 
1.34 
1.60 
3.30 


0.061 
.099 
.096 
.961 

1.90 
5.61 
2.69 
1.87 
3.32 
1.40 
2  36 
1.70 
1.54 
1.78 
3.91 


Note— No  estimates  for  ice  period. 


BEAVER  RIVER  DRAINAGE  BASIN. 

BESCRIPTION  OF  BASIN. 

Beaver  river  is  formed  by  the  junction  of  Mahoning  and  Shenango  rivers  just  below 
Newcastle,  Pa.  Mahoning  River  flows  through  a  hilly  and  important  territory.  There 
are  numerous  water-power  developments  on  it,  and  it  forms  an  important  adjunct  in  the 
water  supply  and  sewage  disposal  of  many  towns  along  its  course. 
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STREAM    MEASUREMENTS    IN    1905,   PART   V. 


MAIIONING  RIVER  AT  YOUNGSTOWN,  OHIO. 

This  station  was  established  May  23,  1903.  It  is  located  about  2  miles  below  the  center 
of  the  city  of  Youngstown,  Ohio,  at  the  highway  bridge  near  the  plant  of  the  Hazolton  Steel 
Company. 

The  chann?l  is  straight  for  about  800  feet  above  and  200  feet  below  the  bridge,  and  is  200 
feet  wide  between  abutments.  The  left  bank  is  fairly  high  and  is  subject  to  overflow  only  at 
extremely  high  water.  The  right  bank  is  low  and  overflows  in  floods.  The  section  is  fairly 
regular  and  the  bed  of  the  stream  is  composed  of  gravel  and  small  bowlders,  probably  not 
subject  to  change.     The  current  is  sluggish  at  extremely  low  water. 

Discharge  measurements  are  mad.'  from  the  single-span  highway  bridge.  The  initial 
point  for  soundings  is  the  face  of  the  parapet  wall  of  the  east  abutment  on  the  upstream  side. 

The  vertical  gage,  consisting  of  a  1  by  6  inch  board  nailed  to  stakes  driven  in  the  river  bed 
15  feet  from  the  east  abutment,  was  used  up  to  September  23, 1903,  when  a  standard  chain 
gage  was  installed,  having  a  length  of  25.36  feet  from  the  end  of  the  weight  to  the  marker. 
The  gage  was  read  during  1905  by  John  McVean.  Bench  marks  were  established  as  follows: 
(1)  The  top  of  the  copper  bolt  on  the  face  of  the  east  abutment  near  the  upstream  comer; 
elevation,  9.37  feet.  (2)  The  northwest  corner  of  the  bridge  seat  of  the  west  abutment; 
elevation  17.12  feet.  (3)  A  cut  in  the  end  stone  of  the  second  tier  from  the  top  of  the  north 
wing  wall  of  the  west  abutment;  elevation;  21.34  feet.  (4)  A  cut  in  the  top  hand  rail  at  a 
point  35  feet  from  the  cast  abutment  on  the  upstream  side;  elevation,  25.88  feet.  The 
elevation  of  the  center  of  the  pulley  on  which  the  chain  of  the  gage  runs  is  23.61  feet.  Eleva- 
tions refer  to  datum  of  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  98,  p  238;  128,  p  60. 

Discharge:  Ann  20,  iv,  p  198;  WS  98.  p  239;  128,  p  Ctt 

Discharge,  monthly:  WS  128,  p  62. 

Gage  heights:  WS  98,  p  239;  128,  p  61. 

Rating  table:  WS  128.  p  61. 

Discharge  meastiremeiUs  of  Mahoning  River  at  Youngsto^tm,  OhiOf  in  1905. 


Date. 


Ilydrographer. 


1  Width. 


Area  of  i    Mean 


I 


section,  i  velocity,     heigi 


January  18 a, . .    R.  Winthrop  Pratt. 

May  23 \  M.  S.  Brennan 

June  22 '  Sidney  K.  Clapp 

Octobers R.  Winthrop  Pratt. 

November  3  . . . ' do 


Feet. 

Square 
feet. 

Feet  per 
second. 

75 

119 

0.96 

156 

389 

.71 

100 

602 

1.85 

158 

482 

.96 

158 

443 

.75 

Gape 
eight. 

Dis- 
charge. 

Fret. 

Second- 
feet. 

1.41 

422 

1.09 

276 

2.25 

1.116 

1.51 

4ft5 

1.40 

332 

o  Ice  gorge  below. 


,  ^^^ 


BEAVER  KIVEB   DBAINAOE   BA8IK. 
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DaUy  gage  height,  in  feet,  cf  Mahoning  River  at  Toungstown,  Ohio,  for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

SiVt. 

Oct. 

Nov. 

D«. 

1 

1.8 

0.75 

2.4 

1.4 

1.15 

1.15 

1.0 

1.6 

1.15 

0.86 

1.25 

4.3 

2 

1.5 

.72 

1.95 

1.45 

1.15 

.96 

1.15 

1.15 

1.05 

.9 

1.3 

3.9 

3 

1.15 

.7 

1.75 

1.3 

.95 

.96 

1.95 

.95 

.9 

1.1 

1.35 

4.0 

4 

1.1 

.65 

1.7 

1.22 

.95 

1.5 

.75 

.8 

1.2 

1.3 

5.0 

5 

1.15 

.6 

1.7 

1.2 

1.0 

1.6 

.6 

1.0 

1.3 

1.2 

3.55 

6 

1.17 

.72 

2.15 

1.15 

.96 

1.55 

.75 

.92 

1.25 

1.5 

2.6 

7 

1.1 

.7 

2.8 

1.1 

1.0 

1.4 

.85 

1.1 

1.1 

2.5 

2.25 

8 

.9 

.76 

7.0 

1.06 

.95 

1.2 

.9 

.9 

.95 

2.4 

2.2 

9 

.9 

1   .8 

7.0 

1.15 

.92 

....... 

1.0 

1.0 

.85 

.85 

2.05 

2.15 

10 

.86 

.78 

7.0 

1.1 

.85 

.95 

1.25 

.7 

.75 

1.85 

2.1 

11 

.9 

.68 

6.2 

1.5 

.98 

1.0 

1.15 

1.95 

1.05 

1.75 

1.75 

12 

1.12 

.72 

3.9 

1.58 

4.6 



1.4 

1.0 

3.8 

1.0 

1.6 

1.65 

13 

2.1 

.85 

3.0 

1.6 

5.5 

2.3 

6.4 

3.9 

3.2 

1.65 

1.55 

1.55 

14 

2.8 

.9 

2.5 

1.6 

2.9 

2.0 

8.4 

3.6 

1.95 

1.4 

1.45 

1.5 

15 

2.42 

1.0 

2.1 

1.3 

2.5 

1.65 

6.4 

3.8 

1.55 

1.3 

1.4 

1.15 

16 

1.8 

1.5 

1.4 

1.2 

1.14 

1.1 

1.2 

.92 
.97 

.84 
.72 
.76 
.85 
1.05 

1.9 
2.4 
4.0 
9.6 
11.5 
11.5 
9.0 

1.25 

1.3 

1.5 

1.95 

2.2 

5.4 

4.2 

2.5 

2.15 

2.3 

2.0 

1.85 

1.4 

1.3 

1.4 

4.9 

4.8 

4.6 

2.25 

2.0 

4.9 

2.5 

1.75 

1.55 

1.3 

5.2 

6.2 

2.6 

2.7 
2.7 
2.6 
2.5 
2.0 

1.65 

1.5 

2.4 

2.6 

3.7 

4.8 

3.3 

1.25 

1.25 

1.25 

1.75 

2.7 

3.05 

2.75 

1.45 

1.5 

1.7 

1.75 

1.5 

1.35 

1.26 

1.2 

17 

1.2 

18 

1.1 

19 

1.15 

20 

1.15 

21 

3.45 

22 

6.5 

23 

1.3 

1.1 

6.4 

3.2 

1.15 

6.6 

1.85 

2.3 

2.15 

2.05 

1.15 

6.0 

24 

1.2 

1.35 

4.0 

2.4 

1.0 

3.9 

1.85 

2.7 

1.25 

1.9 

1.1 

3.9 

26 

1.1 

1.6 

3.6 

1.95 

.85 

3.0 

1.35 

3.6 

1.45 

1.75 

1.1 

2.8 

26 

1.02 

2.4 

3.1 

1.5 

.5 

2.6 

1.0 

5.5 

1.2 

1.6 

1.15 

2.25 

27 

.9 

2.5 

2.5 

1.45 

3.0 

1.25 

.95 

3.3 

.95 

1.4 

1.3 

2.06 

28 

.8 

.76 

.8 

2.9 

2.2 

1.95 

1.95 

1.5 

1.35 

1.35 

2.7 
1.7 
1.5 

1.1 
1.0 
.9 

.75 

.8 

2.25 

1.9 

1.45 

1.25 

.9 
.6 
.75 

1.35 
1.15 
1.05 

1.65 
5.35 
6.3 

2.25 

29 

1.75 

30 

2.0 

31 

.76 

1.5 

1.3 

2.0 

1.18 

1.1 

1.05 

Not*.— Practically  no  fee  conditions  at  the  station,  owing  %o  hot  water  from  steel  plant. 
1KB  109—06 1 
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STREAM   MEASUREMENTS    IN    1905,  PART   V. 


Station  rating  table  for  Mahoning  River  at  YoungstouMf  OhiOf  from  January  1  to 

December  Sly  1905. 


If  1- 

Dischaige. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

DischaiTge.  1 

Gage 
height. 

Feet. 

Dischaigv. 

Second-feet. 

Feet. 

Second-feet.] 

Second-fed 

0.60 

51 

2.10 

938    i 

3.70 

2,310    1 

6.60 

5,650 

.60 

80 

2.20 

1,014    ' 

3.80 

2,410 

6.80 

1          5,910 

.70 

113 

2.30 

1,091 

3.90 

2,510    i 

7.00 

6,180 

.80 

161 

2.40 

1,170 

4.00 

2,610    i 

7.20 

6,460 

.60 

195    1 

2.50 

1,250 

4.20 

2,810 

7.40 

6,740 

1.00 

244 

2.60 

1,330 

4.40 

3,030 

7.60 

7,000 

1.10 

296 

2.70 

1,410    1 

4.60 

3,250 

7.80 

7,300 

1.20 

350    ' 

2.80 

1,490 

4.80 

3,470 

8.00 

7,580 

1.30 

406 

2.90 

1,575 

5.00 

3,690 

8.50 

8.330 

1.40 

464    1 

3.00 

1,660    ' 

5.20 

3,910 

9.00 

9.060 

1.50 

524 

3.10 

1,745    , 

5.40 

4,150    1 

9.50 

9,830 

1.60 

586    1 

3.20 

1,830 

5.60 

4,390 

10.00 

10,600 

!.70 

651 

3.30 

1,920 

5.80 

4,630 

10.50 

11.400 

1.80 

719    j 

3.40 

2,010    ' 

6.00 

4,870 

11.00 

12,200 

1.90 

790    ' 

3.60 

2,110    1 

6.20 

5,130    1 

11.50 

13.050 

2.00 

863 

3.60 

2,210    1 

6.40 

5,390 

' 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  20  disdun?* 
measurement  made  during  1903-1905.  It  is  fairiy  well  defined  between  gage  heights  0.9  foot  and  2^ 
feet.  The  table  has  been  extended  beyond  these  limits,  being  based  on  1  measurement  at  7.8  and  1  at  10.8 
f€«t ,  the  latter  being  recomputed  by  the  use  of  low-water  soundings.  Below  0.9  foot  the  curve  is  unsatis- 
factory, probably  owing  to  the  influence  of  the  dam  below,  as  at  low  stages  the  water  may  fall  below  the 
crest. 

Estimated  monthly  discharge  of  Mahoning  River  at  Youngstoumy  Ohio y  for  1905. 


[Drainage  area,  958  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


January 

February I 

March 

April 

May ! 

June  (21  days) 

July 

August* 

September 

October 

November 

December. '■• 


Maximum. 

Minimum. 

Mean. 

Second-feet 

Depth  in 
inches. 

1,490 

136 

406 

0.424 

0.4«» 

1,575 

80 

310 

.324 

.337 

13,050 

524 

3,310 

3.46    1 

3.99 

4,150 

286 

754 

.787 

.ST** 

4,270 

51 

780 

.814 

.«» 

6,650 

195 

1,518 

1.58 

1.23 

8,180 

132 

1,351 

1.41 

1.63 

4,270 

80 

1,009 

1.05 

1.21 

3,470 

80 

759 

.792 

-SM 

1,702 

132 

506 

.528 

.600 

5,260 

296 

822 

.858 

.957 

5,520 

296 

1,464 

1.53 

1.76 

a  Discharge  Interpolated  for  missing  gage  heights. 

MUvSKINGUM  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Muskingum  River  is  formed  by  the  junction  of  Walhonding  and  Tuscarawas  rivers  in  the 
east-central  part  of  Ohio,  flows  southward  and  enters  Ohio  River  at  Marietta,  Ohio. 

MUSKINGITM  RIVER  AT  ZANESVILLK,  OHIO. 

This  station  was  established  March  11,  1905.  It  is  located  at  the  Sixth  Street  Bridge, 
Zanesville,  Ohio,  1 ,0()0  feet  above  the  low€>st  lock  which  is  maintained  by  the  War  Depart- 
ment which  furnishes  the  gage  heights.  It  is  about  3,000  feet  below  a  dam  and  about  the 
same  distance  below  the  entrance  of  Licking  River,  which  also  has  a  dam  near  its  mouth. 
The  drainage  area  of  Muskingum  River  at  this  station  is  5,828  square  miles. 


MUSKINGUM   RIVER   DRAINAGE   BASIN. 
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The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  The  river  broadens 
out  on  the  right  side  just  above  the  bridge.  The  right  bank  is  thinly  wooded,  the  water 
being  confined  within  the  abutments  of  the  bridge.  The  left  bank  is  clean,  being  formed  by 
the  artificial  embankment  of  the  canal.  The  bed  of  the  stream  is  composed  of  gravel  and  silt 
and  is  not  liable  to  change.  There  is  but  one  channel  at  all  stages,  divided  by  three  piers  at 
low  water  and  five  piers  at  high  water.  The  current  is  swift  above  the  gage  height  of  10  feet. 
All  of  the  flow  except  a  small  amount  of  leakage  passes  between  the  abutments  of  the  bridge. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  Sixth  Street  Bridge. 
The  bridge  consists  of  six  spans,  having  a  total  length  of  800  feet.  The  easternmost  span  of 
tbe  bridge  is  a  drawspan  over  the  canal.  Tlie  initial  point  for  soundings  is  the  center  of  the 
iron  post  forming  part  of  the  hand  rail  over  the  west  abutment,  upstream  side. 

The  gage  is  in  two  sections.  The  lower  s:^ction  is  graduated  to  feet  and  tenths  on  the 
wooden  crib  adjacent  to  the  extreme  south  end  of  the  east  lock  wall.  Tlie  upper  section  is  a 
cast-iron  plate,  graduated  to  feet  and  tenths,  set  vertically  in  the  masonry  of  the  east  lock 
wall  at  the  extreme  south  end.  Bench  marks  were  ratabli.shed  as  follows:  (1)  On  top  of  the 
west  wall  of  the  lock  at  upper  gage ;  elevation,  699.92  feet.  (2)  A  square  cut  in  the  masonry 
on  the  east  wall  of  the  lock  at  the  upper  gage  opposite  bench  mark  No.  1 ;  elevation,  699.73 
feet.  (3)  Gage  reading  of  29.00  feet,  at  an  elevation  of  694.86  feet  above  mean  sea  level. 
(4)  Miter  sill,  equal  to  the  zero  of  the  gage,  which  is  at  an  elevation  of  665.86  feet  above 
mean  sea  level. 

Discharge  meeisxiremenUt  of  M-uskinfpim  River  at  ZanesviUej  OhiOf  in  1906. 


Date. 


Hydrographer. 


March  11 R.W.Pratt 

March  16 ' do. 

March  16 1  E.  C.  Murphy.... 

May  211 M.  S.  Brennan . . . 

Jane  13 Sidney  K.  Clapp. 


July9 

August  28  .. 
October  30. , 


do 

R.W.Pratt, 
.do 


November  14 do 


Width. 


Ana.  of 
section. 


Mean 
velocity. 


Gage 
height. 


Dis- 
charge. 


Feet. 
531 
510 
501 
472 
489 


475 
496 


Square 
feet. 

Feet  per 

Second- 

second. 

Feel. 

feet. 

6,269 

4.11 

16.85 

25,800 

2,841 

2.25 

9.75 

6,409 

2,656 

2.37 

9.83 

6,295 

2,923 

2.88 

10.60  1 

8,416 

4,684 

3.70 

13.20 

17,350 

2,474 

2.27 

9.20 

5,628 

2,279 

1.60 

8.70  ' 

3,640 

2,180 

1.34 

8.60 

2,926 

2,275 

1.54 

8.75 

3,501 

DaUy  gage  height,  in  feet,  of  Muskingum  River  at  ZanesviUe,  Ohio,  for  1905. 


Day. 

Apr. 

May. 

9 

8.8 
8.5 
8.4 
8.3 
8.2 
8.2 
8.2 
8.3 
8.2 
8.3 
12.4 
18.5 
15.6 
18.2 
18.4 

June. 

9.7 
9.5 
9.0 
8.6 
8.6 
9.9 
8.8 
8.6 
10.3 
9.8 
9.3 
9.4 
10.6 
10.3 
9.8 
9.3 

July. 

8.8 
8.8 
8.7 
8.9 
10.0 
10.0 
2.5 
9.3 
9.3 
8.9 
8.5 
8.4 
8.4 
9.0 
9.8 
8.8 

Aug. 

8.1 
8.1 
7.9 
7.8 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
8.1 
9.4 
9.1 
8.9 
12.6 

Sept. 

8.0 
7.9 
7.8 
7.9 
7.9 
7.8 
7.9 
7.8 
7.8 
7.7 
7.9 
9.8 
10.5 
9.5 
8.8 
8.7 

Day. 

17 

18 

|1« 

1  20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

31 

Apr. 

May. 

June. 

9.8 
12.2 
13.3 
11.7 
13.0 
13.6 
14.9 
15.2 
15.1 
13.6 
11.6 
10.3 
9.7 
9.2 

July. 

8.5 
8.3 
8.1 
8.3 
8.9 
9.0 
8.5 
8.3 
8.1 
8.2 
8.1 
8.0 
8.0 
8.0 
8.0 

Aug. 

14.2 

12.6 
10.0 
10.2 
10.1 
9.9 
9.2 
8.7 
8.5 
8.0 
9.0 
9.0 
8.5 
8.2 
8.0 

Sept. 

1      

..      8.7 
.J    8.5 
..      8.4 
..'     8.4 
..     8.7 
..    11.4 
..    11.6 
..    11.1 
..    11.2 
..      9.4 
..      9.2 
..      9.2 
..      9.2 
..1     9.1 
1 

18 

15.2 
12.6 
11.7 
10.7 
10.1 
9.6 
9.2 
9.0 
8.8 
10.2 
10.0 
10.0 
9.8 
9.8 

9.7 

2 

10.7 

3 '    .. 

10.1 

4 

10.4 

5 

11.2 

6 

11.7 

10.0 

8 

9.5 

9    .  .   .   . 

8.6 
8.5 
8.7 
9.4 
9.7 
9.6 
9.2 
8.7 

9.0 

10 

8.8 

11 

8.6 

12 

13 

8.3 

8.3 

14 

8.2 

15 

16 

52 
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LICKING  RIVER  AT  PL.EASANT  VALLEY,  OHIO. 

This  station  was  established  November  14,  1902.  It  is  located  at  the  highway  bridf:? 
300  feet  north  of  the  railroad  station  at  Pleasant  Valley,  Ohio,  and  9  miles  north^rest  of 
Zanesville,  Ohio.    The  drainage  area  of  Licking  River  at  this  station  is  696  square  miles. 

The  channel  is  straight  for  200  feet  above  and  500  feet  below  the  station.  The  banks 
are  high  and  not  liable  to  overflow,  except  in  extreme  floods.  The  bed  of  the  stream  is 
composed  of  gravel  and  clay.    The  current  is  sluggish. 

Low-water  measurements  are  made  by  wading  and  high-water  measurements  from  the 
bridge  to  which  the  gage  b  attached.  The  initial  point  for  soundings  is  a  cross  in  the  top 
stone  of  the  dowoistream  side  of  the  south  abutment  of  the  bridge. 

A  standard  chain  gage  is  attached  to  the  bridge.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  20.93  feet.  The  gage  was  read  during  1905  by  A.  B.  Lebold. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  Nails  driven  into  a  telephone  pole  at 
elevations  from  12.92  to  14.92  feet,  respectively.  (2)  Three  copper  nails  driven  into  a  wal- 
nut tree  about  400  feet  to  the  right  of  the  right  end  of  the  bridge,  arranged  vertically  and 
having  elevations,  respectively,  14.92,  15.92,  and  16.92  feet.  (3)  A  nail  driven  into  the 
outside  guard  timber  near  the  gage  box;  elevation,  21.52  feet.  Elevations  refer  to  datum 
of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  83,  pp  181-182;  98,  p  229;  128,  p  63. 
DischaiBe:  83,  p  182;  98,  p  229;  128,  p  63. 
Discharge,  monthly:  98,  p  231;  128,  p  65. 
Gage  heights:  83,  p  182;  98,  pp  229-230;  128,  p  64. 
Rating  table:  98,  p  230;  128,  pp  64-65. 

Discharge  TneasuremerUs  of  Licking  River  at  Pleasant  Valley ^  OhiOf  in  1904-6. 


Date. 


Hydrographer. 


1904.  I 

December  30... 

1905. 
January  13 : . . 
February  28 . . 

March  16 

May  22 

June  19 

July9 

August  28 

October  30 

November  14 . 


R.  W.Pratt. 


....do 

....do 

....do 

M.  S.  Brennan 

Sidney  K.Ciapp. 

....do 

R.  W.Pratt 

....do 

....do 


Width. 

Area  of 
section. 

Mean 

velocity. 

Gaee 
height. 

Feet. 

V" 

Feet  per 
second. 

Feet. 

78 

353 

1.48 

3.14 

05 

499 

2.70 

4.70 

122 

647 

2.67 

6.00 

80 

355 

1.26 

3.13 

79 

337 

1.49 

2.86 

80 

317 

1.23 

2.40 

70 

255 

1.36 

1.92 

65 

242 

.47 

1.58 

67 

241 

1.00 

2.33 

69 

284 

1.12 

2.32 

Dis- 
charge. 

Second- 

524 


1,343 
1,728 
447 
502 
391 
347 
114 
241 
318 


MTT8KIKGUM   BIVEB  DBAIKAGE   BA8IN.  5S 

DaUy  gaffe  heigJU,  in  feet  j  of  Licking  River  at  Pleasant  VaUey,  Ohio  ^  for  1906. 


8.. 

9. 
10. 
11.. 
12. 
13. 
14. 
15. 
16. 
17. 
18.. 
19. 
20. 
21. 
22. 


Day. 


Jan. 

2.7 

2.6 

2.45 

2.3 

2.3 

2.3 

24 

2.25 

3.0 

3.25 

3.3 

3.5 

4.8 

3.0 


Feb. 


2.2 


3.15 


Mar. 


3.55 


3.0 


3.0 
3.2 
3.8 
4.4 


23 

5.3 
5.0 
6.4 
7.1 
6.9 
5.9 

24 

25 

26 

27 

2.25 

28 

29 

30 

31 -       -   J 

1 

5.7 
4.7 
4.9 
3.4 
3.3 
3.3 
3.2 
&8 
10.5 
6.6 
4.2 
4.1 
3.7 

a4 

3.2 
3.2 
3.3 
3.3 
3.8 
5.3 
5.5 
5.3 
4.4 
3.9 
3.6 

a3 

3.1 
2.9 
2.8 
2.6 
2.5 


Apr. 


2.4 
2.3 
2.2 
2.2 
2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
2.4 
3.6 
2.9 
2.6 
2.4 
2.3 
2.2 
2.1 
2.0 
2.0 
2.5 
5.5 

a8 

3.1 
2.8 
2.5 
2.6 
2.4 
2.4 
2.9 


May. 


2.7 
2.4 
2.2 
2.2 
2.1 
2.0 
2.0 
2.0 
2.1 
2.0 
2.0 
10.7 
7.3 
5.0 
7.9 
5.5 
6.8 
4.8 
4.1 
3.6 
3.3 
2.9 
2.7 
2.5 
2.4 
3.3 
3.8 
2.8 
2.5 
2.7 
4.1 


June.  '  July. 


3.3 
2.7 
2.4 
2.2 
6.2 
6.4 
4.0 
3.3 
2.7 
2.5 
2.4 
2.3 
2.2 
2.1 
2.0 
2.1 
4.0 
3.4 
2.7 
2.2 
44 
3.4 
3.6 
2.8 
2.4 
2.2 
2.0 
1.9 
1.8 
1.8 


1.7 
3.4 
2.2 
2.2 
2.2 
2.0 
1.9 
1.9 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.7 
1.6 
1.6 
1.5 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 
1.7 
1.5 


Aug. 


1.6 
1.5 
1.4 
1.4 
1.4 
1.4 
1.4 
1.5 
1.7 
1.6 
1.5 
6.9 
3.4 
2.8 

a3 

3.1 
3.2 
2.5 
2.2 
2.7 
2.5 
2.1 
1.9 
1.8 
1.8 
1.8 
1.7 
1.6 
1.6 
1.6 
1.5 


Sept. 


1.5 
1.6 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
2.0 
1.9 
1.8 
1.7 
1.6 
1.7 
5.3 
3.4 
2.8 
3.8 
3.7 
3.0 
2.4 
2.1 
1.9 
1.8 
1.7 
1.6 
1.6 
1.6 


Oct. 


Nov.     Dec. 


1.6 

1.7 

4.4 

3.4 

2.6 

2.2 

2.0 

1.9 

1.8 

1.7 

1.7 

1.7 

1.7  I 

1.7 

1.7 

1.6 

1.6 

1.6 

&2 

7.4 

6.3 

4.2 

3.2 

3.0 

2.7 

3.0 

2.9 

2.6 

2.4 

2.3 

2.2 


2.7 
2.6 
2.5 
2.4 
2.4 
6.0 
4.7 
3.9 
3.4 
3.0 
2.7 
2.6 
2.6 
2.4 
2.4 
2.3 
2.3 
2,2 
2.2 
2.1 
2.0 
2.0 
1.9 
1.9 
2.2 
2.2 
2.1 
2.0 
6.1 
5.5 


4.2 
3.9 
10.2 
6.7 
6.0 
4.9 
4.8 
4.2 
3.8 
3.4 
3.3 
3.2 
2.8 
2.5 
2.4 
2.3 
2.3 
2.3 
23 
2.4 
4.0 
5.8 
5.1 
4.4 
3.6 
3.3 
3.0 
3.0 
3.0 
3.3 
3.1 


Note.— River  parti v  frozen  January  4-13  and  entirely  frozen  January  15  to  March  2,  gage  being  read 
to  top  of  ice.    The  following  comparative  readings  were  also  made: 


Date. 


January  20. . 
January  27.. 
February  10. 
February  17 


Thick- 
of 
ice. 
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KANAWHA  RIVER  DRAINAGE  BASIN. 
DESCRIl^TION  OF  BASIN. 

Kanawha  River,  which  rises  in  Watauga,  Ashe,  and  Alleghany  counties,  N.  C,  flows 
northwestward  through  Virginia  and  West  Virginia  and  joins  Ohio  River  at  Point  Ple&sast. 
W.  Va.  In  its  upper  course  it  is  known  as  New  River.  The  headwaters  lie  in  the  Appa- 
lachian Mountains,  among  the  high  ridges  which  form  the  divides  between  the  drainage 
basin  of  this  river  and  Yadkin  River  on  the  east  and  Holston  River  on  the  west.  The  upper 
tributaries  drain  narrow  valleys  of  the  mountainous  region  of  North  Carolina,  and  their 
slopes  are  generally  steep  and  their  beds  rough.  The  main  river  cuts  the  Allegheny  Front 
just  below  Pearisburg,  Va.;  thence  the  river's  course  is  through  a  narrow  valley  of  West 
Virginia  over  a  rough  bed  with  many  falls  and  rapids.  The  basin  is  as  beautiful  and 
picturesque  as  any  in  the  eastern  part  of  the  United  States.  The  country  on  its  lower 
courses,  through  which  the  Chesapeake  and  Ohio  Railway  passes,  is  noted  for  its  scenic 
beauty.     Below  the  junction  with  the  Gauley  the  river  is  known  as  the  Kanawha. 

The  principal  tributaries  of  New  River  are  Little  River,  which  empties  near  Radford, 
Va.,  and  the  Greenbriar,  which  rises  in  the  eastern  part  of  West  Virginia  and  joins  the  New 
at  Hinton.  W.  Va. 

NEW   RIVER  AT  RADFORD,  VA. 

This  station  was  established  August  1 ,  1898,  by  D.  C.  Humphreys.  It  is  located  at  the 
highway  bridge  near  the  Norfolk  and  Western  Railway  station. 

The  channel  is  straight  for  several  hundred  feet  above  and  below  the  station,  and  has  a 
width  of  580  feet  at  ordinary  stages,  broken  by  five  piers.  At  high  water  its  width  is  about 
1,200  feet.  The  bottom  is  of  solid  rock  and  gravel,  and  is  smooth  and  regular.  On  the  left 
bank  there  is  a  steep,  rocky  bluff.  The  right  bank  is  low  and  subject  to  overflow  for  about 
100  yards,  but  all  the  water  must  pass  under  the  bridge,  which  is  about  85  feet  above  low 
water. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  on  the  right  bank  of  the  river,  50  feet  from  the  first  pier. 

The  gage  used  at  first  was  erected  by  the  United  States  Weather  Bureau.  It  consists 
of  a  vertical  board  graduated  to  feet  and  tenths  and  is  attached  to  the  iron  framework  con- 
necting the  pair  of  iron-concrete  cylinders  which  form  the  first  pier  from  the  right  bank. 
On  account  of  the  inaccessibility  of  the  Weather  Bureau  gage  a  wire  gage  was  put  in  place 
February  23,  1900,  the  datum  being  the  same  as  that  of  the  old  gage.  December  1,  1903, 
the  wire  gage  was  replaced  by  a  standard  chain  gage.  At  this  time  the  gage  datum  was 
lowered  3.41  feet.  The  length  of  the  chain  is  87.00  feet.  The  gage  is  read  twice  each  day 
by  C.  L.  Gillaspie.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  bottom  of  the 
lowest  horizontal  brace  connecting  the  two  cylinders;  elevation  7.28  feet.  (2)  The  top 
of  the  lowest  horizontal  brace  on  the  west  side  of  the  bridge  2.5  feet  south  of  the  northwest 
post  of  the  bent  nearest  the  river  on  the  right  bank;  elevation,  22.66  feet.  (3)  The  north- 
west comer  of  the  top  of  the  stone  under  the  seventh  post  from  the  right  bank;  elevation. 
18.58  feet.     Elevations  refer  to  the  datum  of  the  chain  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Wat^r-Supply  Pap**rs 
of  the  United  States  Geological  Survey: 

Description:  27,  p  59;  36,  pp  161-162;  48,  p  178;  65,  p  293;  83,  pp  190-191:  98,  pp  2.W-251;  128,  pp  CiMJr. 

Discharge:  27,  p  65;  36,  p  162;  48,  p  178;  6.5,  p  293;  83,  p  191;  98,  p  251;  128,  p  67. 

Discharge,  monthly:  75,  pp  101-102;  128,  p  68. 

Gage  heights:  27,  p  61;  36,  p  162;  48,  p  178;  6.%  p  KM;  83,  p  191 ;  98,  p  251;  128,  p  67. 

Kating  table:  128,  p.  68. 
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Discharge  measurtments  of  New  River  at  Radford ^  Va.y  1900-1906. 


Dat€. 


Hydrographer. 


1900. 
June  27 


1901. 
August  8 

1904. 

June  18 

September  16 . 
September  29 . 
October  18.... 


1905. 

March  18. 

September  11.. 


Width. 


Feet. 


Area  of 
section. 


D.C.Humphreys. 


.do. 


F.H.  Brundage. 

R.H.  Bolster... 

do 

do 


A.H.Horton. 
R.H.  Bolster. 


566 
556 
556 
554 

560 
566 


Square 
feet. 

2,450 

•     3,570 

1,965 
1,520 
1,432 
1,378 

1,910 
1,810 


Mean 
velocity. 


Feet  per 
second. 

2.82 


4.77 

1.83 
1.08 
.86 
.73 

1.76 
1.44 


Gage 
height.a 


Feet. 
5.03 

7.42 

4.07 
3.40 
3.24 
3.14 

3.98 


Dis- 
charge. 


Second- 
feet. 

6,900 

17,  30 

3,610 
1,635 
1,240 
1,005 

3,353 
2,615 


a  All  gage  heights  refer  to  datum  established  December  1, 1903. 


Note.— The  five  circular  piers  at  this  station  are  a  few  feet  below  the  measuring  section  for  low- 
water  measurements,  but  are  included  in  the  measuring  seption  for  high-water  measurements,  owing 
to  the  fact  that  the  meter  is  carried  downstream  by  the  swiftness  of  the  current.  The  measurements 
for  1904  and  1905  as  given  above  have  been  computed  for  one  unbroken  channel.  Measurements  June 
27,  1900,  and  August  8, 1901,  have  been  recomputed  for  a  channel  broken  by  five  piers. 

DaUy  ffage  height,  in  feet,  of  New  River  at  Radford,  Va.,fQr  1906. 


Day. 

,  Jan. 

1 

3.5 

? 

3.5 

3 

..       3.6 

4- 

3.5 

5.. 

3.0 

6.. 

7., 

8.. 

9.. 
10.. 
11. 
12.. 
13. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


an. 

Feb. 

3.5 

3.4 

3.5 

3.4 

3.5 

3.8 

3.5 

3.7 

3.0 

3.7  1 

3.2 

4.1  ! 

3.5 

3.8 

3.6 

3.7 

3.5 

4.0 

3.5 

3.8 

3.6 

4.0 

3.9 

3.8 

5.2 

3.8 

5.7 

4.5 

4.4 

4.8 

4.2 

4.4 

3.8 

3.9 

3.8 

3.9 

3.7 

3.7 

4.0 

3.9 

3.8 

4.2 

4.0 

4.5 

3.7 

7.8 

3.7 

5.3 

3.6 

5.2 

3.5 

5.2 

3.4 

5.4 

3.5 

4.8 

3.4 

3.9 

3.5 

[ar. 

Apr. 

4.5 

3.7 

4.9 

3.6 

4.9 

3.7 

4.7 

3.7 

4.8 

3.6 

4.9 

4.1 

4.6 

4.6 

4.6 

4.2 

4.7 

4.1 

5.5 

4.0 

5.8 

3.8 

5.2 

3.9 

4.7 

4.2 

4.6 

4.1 

4.4 

4.3 

4.2 

4.1 

4.0 

4.0 

4.0 

3.8 

3.8 

3.6 

3.9 

3.7 

3.8 

3.7 

3.9 

3.6 

3.8 

3.6 

3.8 

3.6 

3.7 

3.5 

3.8 

3.6 

3.7 

3.4 

3.8 

3.5 

3.6 

3.5 

3.7 

3.4 

3.6 

May.  '  June. 


3.5 
3.5 
3.4 
3.5 
3.5 
3.8 
3.9 
3.9 
3.8 
3.7 
4.6 
6.0 
8.1 
7.1 
8.2 
8.8 
7.4 
6.6 
5.0 
4.8 
4.2 
4.0 
4.0 
3.7 
3.8 
3.8 
3.9 
4,1 
4.0 
3.7 
4.0 


3.8 
3.7 
3.6 
3.6 
3.3 
3.2 
3.2 
3.1 
3.2 
3.2 
3.1 
3.2 
3.2 
3.1 
3.2 
3.2 
3.3 
3.5 
3.5 
3.5 
3.5 
3.5 
3.3 
3.7 
3.7 
3.4 
3.4 
3.4 
3.3 
3.3 


I 


July. 

Aug. 

3.3 

3.9 

3.2 

3.1 

3.7 

3.1 

3.7 

3.8 

3.5 

3.6 

5.5 

3.5 

5.0 

4.6 

4.1 

5.3 

4.0 

5.2 

3.8 

5.2 

3.5 

5.9 

6.45 

6.0 

21.6 

6.1 

10.6 

5.8 

7.2 

5.3 

6.7 

5.3 

4.8 

4.8 

4.7 

4.4 

4.6 

4.4 

4.5 

•  4.4 

4.4 

4.2 

4.4 

3.8 

5.3 

3.8 

5.0 

3.8 

4,7 

3.6 

4.4 

4.1 

4.0 

3.8 

4.0 

3.7 

4.9 

3.7 

4.8 

3.7 

4.1 

3.7 

Sept. 


3.6 
3.7 
5.0 
4.9 
5.2 
4.5 
4.4 
4.3 
4.0 
3.9 
3.8 
3.9 
3.8 
3.7 
3.8 
3.7 
3.6 
3.7 
3.6 
3.6 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 


Oct. 


3.5 
3.5 
3.5 
3.5 
3.4 
3.4 
3.3 
3.0 
3.3 
3.3 
3,3 
3.3 
3.3 
3.3 
3.7 
3.7 
3.5 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.4 
3.5 
3.7 
3.8 
3.8 
3.6 
3.6 


Nov. 

Dec. 

3.5 

3.2 

3.5 

3.2 

3.5 

3.5 

3.5 

5.7 

3.4 

4.8 

3.4 

4.0 

3.4 

3.8 

3.4 

3.8 

3.4 

3.7 

3.4 

3.8 

3.5 

4.1 

3.5 

4.1 

3,5 

4.1 

3.5 

3.8 

3.5 

3.8 

3.4 

3.8 

3.4 

3.8 

3.3 

3.9 

3.3 

4.0 

3.3 

4.0 

3.3 

5.6 

3.3 

6.2 

3.3 

6.1 

3.3 

5.7 

3.3 

4.9 

3.3 

4.4 

3.3 

4.2 

3.3 

4.0 

3.3 

4.0 

3.3 

3.9 

3.9 

NoTX.— January  5  and  G,  water  thrown  from  gage  by  ice;  January  26-29,  gage  read  to  surface  of  ice. 
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Station  rating  table  for  New  Rioer  at  Radford,  V a.,  from  January  1  to  December  St,  J906, 


Qago 
height. 

Disoharge. 
Second-feet. 

hei^. 

Dlschaige. 

heiSt. 

Dischaige. 

Gage 
height. 

Feet. 

Diflchaxge. 

Feet. 

1 

,      Feet. 

Second-feet. 

Feet. 

Second-feet. 

Secondrfeet. 

aoo 

700 

4.40 

4,550 

5.80 

9,950 

7.40 

16,950 

3.10 

020 

4.50 

4,900    . 

5.90 

10,260 

7.60 

17,900 

3.20 

1,150 

4.60 

5,260    1 

6.00 

10,770 

7.80 

18,890 

3.30 

1,390 

4.70 

5,630 

6.10 

11,190 

8.00 

19,920 

3.40 

1,640 

4.80 

6,000 

6.20 

11,610 

8.20 

20,990 

3.50 

1,900 

4.90 

e,380 

6w30 

12,040 

8.40 

22,100 

3.60 

2,160 

5.00 

6,770 

6.40 

12,470 

8.60 

23,250 

3.70 

2,430 

5.10 

7,160 

6.50 

12,900 

8.80 

24,440 

3.80 

2,710 

5.20 

7,550 

6.60 

13,340 

9.00 

25,650 

3.90 

3,000 

5.30 

7,940 

6.70 

13,780 

9.20 

26,870 

4.00 

3,290 

5.40 

8,340 

6.80 

14,230 

9.40 

28,100 

4.10 

3,500 

5.50 

8,740 

6.90 

14,680 

9.60 

29,340 

4.20 

3,900 

5.60 

9,140 

7.00 

15,130 

9.80 

30,580 

4.30 

4,220 

5.70 

9,540 

7.20 

16,030 

laoo 

31,820 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  seven  diachaive 
measurements  made  J  ane  27. 1900,  August  8, 1901 .  and  in  1904-5.  It  is  well  defined  between  gage  hcj^Kfata 
3  feet  and  7.5  feet.  The  table  has  been  extended  beyond  these  limits.  Above  gage  height  7.5  feet  the 
rating  table  is  based  on  the  extension  of  the  area  and  velocity  curves  and  is  only  approximate. 

EstvmaUd  monthly  digcharge  of  New  River  at  Radford,  Ya.^for  1905. 
[Drainage  area,  2,725  square  miles.] 


Month. 


Discharge  in  second-feet. 


Run-ofl. 


Minimum. 

Mean. 

Seoond-feet 
per  sauare 

Depth  in 
inches. 

9,540 

1,640 

2,777 

1.02 

I..8 

18,890 

1,640 

4,509 

1.66 

1,72 

9,950 

2,160 

4,435 

1.63 

1.88 

5,260 

1,640 

2,763 

1.01 

1.13 

24,440 

1,640 

6,344 

2.33 

2.60 

2,710 

920 

1,688 

.583 

.650 

123,800 

1,150 

10,210 

3.75 

4.32 

11,190 

920 

4,766 

1.75 

2.02 

Xseo 

1,640 

2,885 

1.06 

1.18 

2,710 

1,390 

1,805 

.662 

.763 

1,900 

1,390 

1,610 

.591 

.AS9 

11,610 

1,150 

4,312 

1.58 

l.ffi 

123,800 

920 

4,000 

1.47 

20.01 

Januarys 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


a  Ice  conditions  January  5  and  6;  estimates  corrected.    Ice  January  26-29;  estimates  not  corrected. 
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GREENBRIER  RIVER  AT  AL.DERSON,  W.  VA. 

Greenbrier  River  rises  on  the  western  slope  of  the  Allegheny  Mountains,  in  Pocahontas 
County,  W.  Va.,  and  flows  in  a  southwesterly  direction,  emptying  into  New  River  near 
Hinton,  Summers  County,  W.  Va.  It  receives  many  short  tributaries  from  the  Allegheny 
Range,  and  flows  for  the  most  part  through  a  broken,  hilly,  and  mountainous  country  well 
covered  with  forests. 

A  gaging  station  was  established  August  1 ,  1895,  by  C.  C.  Babb.  It  is  located  at  the  high- 
way bridge  one-half  mile  above  the  mouth  of  Muddy  Creek,  in  the  village  of  Alderson, 
W.  Va.,  21  miles  above  Hinton. 

The  channel,  which  is  straight  for  500  feet  above  and  below  the  station,  is  broken  at  the 
bridge  by  three  piers.  At  low  stages  the  water  flows  in  two  channels,  between  which  is  an 
island  600  feet  long  and  75  feet  wide.  The  banks  are  high  and  not  subject  to  overflow. 
The  bed  is  of  rock  and  gravel  and  is  constant. 

Dischaige  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings  is 
the  center  of  the  pin  on  the  downstream  side  of  the  bridge,  on  the  left  bank. 

The  wire  gage  which  was  originally  installed  was  located  in  the  third  panel  of  the  second 
span,  downstream  side  of  the  bridge.  November  20,  1903,  a  standard  chain  gage  was 
installed  in  the  same  position  and  at  the  same  datum  as  the  wire  gage.  The  length  of  the 
chain  is  27.81  feet.  The  gage  is  referred  to  bench  marios  as  foUows:  (1)  On  the  upper  end 
of  the  coping  of  the  first  pier  from  the  left  bank;  elevation,  21.74  feet.  (2)  On  the  upper 
end  of  the  bridge  seat  of  the  left  abutment;  elevation,  21.61  feet.  (3)  The  top  of  the 
water  table  at  the  northwest  comer  of  the  Merchants'  Grocery  Company  building;  elevation, 
26.48  feet.  (4)  On  the  lower  end  of  the  third  floor  beam,  in  the  second  span  from  the  left 
bank;  elevation,  22.75  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  Bull = Bulletin;  WS=Water- 
Supply  Paper) : 

Description;  Ann  18,  Iv,  p  111;  Bull  140,  pp  77-78;  WS  15,  p  58;  27,  p  60;  3fl,  p  163;  48,  p  178;  M,  p  290; 
83,  p  188:  98,  pp  24»-249;  128,  pp  70-71. 

Diacharge:  Ann  18,  iv,  p  111;  Bull  140,  p  78;  WS  15,  p  58;  27,  p  65;  96.  p  163;  48,  pp  178-179;  65,  p  290; 
83,  p  188;  S8,  p  240;  128,  p  71. 

Dlachaige,  monthly:  Ann  18»  iv.  p  113;  19,  iv,  p  254;  20,  Iv.  pp 202, 204;  21,  iv,  p  150;  22.  iv, p  221;  WS  75, 
p  100;  83,  p  190;  128,  p  73. 

Diacharge,  yearly:  Ann  20,  iv,  p  51. 

Gage  heights:  Bull  140,  p  78;  WS  11,  p  41;  15,  p  58;  27,  p  61;  36,  p  164;  48,  p  179;  65.  p  291;  83,  p  189;  98, 
pp  249-250;  128,  p  72. 

Hydrographs:  Ann  19.  iv.  p  254;  20,  iv,  p  204;  21,  iv,  p  150;  22,  iv,  p  221. 

Rainfall  and  run-off  relation:  Ann  20.  iv,  p  202. 

Rating  tables:  Ann  18,  iv,  p  112;  19,iv,p253;  WSSe,p445;  52,  p  515;  65,  p  323;  83,  p  189;  128,  p  72. 
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Discharge  measurements  of  Greenbrier  River  at  Aldersonj  W.  Va.,  in  1905. 


Date. 


Hydrographer. 


March  22 \  A.H.Horton. 

March  22 do 

March  23 do 

March  23 do 

September  15 . .  i  R.  IT.  Bolster  . 


^idth. 

Area  of 
section. 

Mean    | 
velocity.  1 

Gage 
height. 

Dis- 

ChATge. 

Feet, 

^;;sr' 

Feet  per 
second.  | 

Feel. 

Sec<nd- 

416 

2,855 

5.78 

7.90 

l6,4iO 

416 

2,563 

5.33  1 

7.17 

13,GfiO 

416 

1,732 

4.18  1 

5.24 

7,242 

416 

1,939 

4.66 

5.G9 

8,842 

326 

367 

.95 

2.01 

3S0 

Daily  gage  height.,  in  feet,  of  Greenbrier  River  ai  Alderaon,  W.  Va.,for  1906. 


Day. 


Jan.  I  Feb.  i  Mar.  !  Apr. 


I 


1. 

2. 

3. 

4. 

5. 

6., 

7.. 

8., 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


2.2 
2.25 
2.35 
2.2 
2.4 
2.2 
2.1     . 
2.25  I 
2.35 
2.0 
2.15  . 
2.75  i 

4.5  : 

4.55 
3.7 
3.3 
3.1 
2.8    I 
2.5    ! 
2.5 
2.5 
2.5 
*2.45 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 

2.4     L 
I 


2.4 

2.4 

2.4 

2.4 

2.3 

2.2 

2,1 

1.9 

2.0 

2.0 

1.9 

2.0 

2.2 

2.35 

2.5 

2.6 

2.45 

2.3 

2.3 

2.2 

2.1 

2.1 

2.5 

2.5 

2.7 

2.9 

2.9 

2.85 


2.6 
3.2 
3.35 
3.4 
4.2 
4.2 
4.4 
5.4 
7.9 
10.5 
8.6 
6.4 
5.5 
4.85 
4.75 
4.7 
4.65 
5.0 
5.0 
5.45 
6.2 
7.55 
5.8 
4.6 
4.1 
4.0 
3.8 
3.6 
3.4 
3.3 


3.1 

2.95 

2.9 

2.8 

2.7 

3.3 

3.8 

3.65 

3.5 

3.3 

3.2 

3.2 

3.1 

3.0 

2.9 

2.8 

2.75 

2.65 

2.6 

2.5 

2.5 

2.55 

2.65 

2.6 

2.5 

2.5 

2.5 

2.6 

3.2 

3-1 


May. 


3.0 
2.9 
2.8 
2.7 
2.6 
2.5 
2.9 
3.2 
3.15 
2.9 
2.85 
11.2 
9.3 
6.3 
5.4 
5.1 
4.75 
4.4 
3.9 
3.5 
3.15 
2.95 
2.85 
2.7 
2.6 
2.5 
2.5 
2.45 
2.4 
2.6 
2.5 


June. 

2.6 

2.5 

2.4 

2.3 

2.2 

2.2 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

2.05 

2.0 

1.9 

1.9 

1.9 

1.9 

2.8 

3.1 

3.15 

4.7 

3.8 

3.5 

3.15 

2.8 

2.5 


July. 


2.25 

3.0 

2.85 

2.65 

3.3 

3.0 

2.8 

2.9 

2.65 

2.5 

2.4 

2.3 

5.5 

7.0 

5.5 

4.1 

3.3 

3.0 

2.75 

2.55 

2.5 

2.35 

3.8 

5.0 

3.85 

3.25 

2.9 

2.65 

2.6 

2.45 

2.45 


2.35 

2.25 

2.2 

2.1 

2.2 

2.3 

2.4 

2.4 

2.25 

2.15 

2.5 

2.6 

2.5 

2.4 

2.46 

2.55 

2.65 

2.6 

2.5 

2.35 

2.25 

2.2 

2.1 

2.05 

2.0 

2.1 

2.0 

2.3 

2.2 

2.15 

2.1 


Aug.     Sept.     Oct.     Nov.  I  I>oc. 


I 


I 


2.0 

2.1 

2.2 

2.55 

2.4 

2.25 

2.15 

2.0 

1.95 

1.9 

1.9 

1.9 

2.1 

2.0 

2.0 

1.95 

1.9 

1.85 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.6 

1.7 

1.65 

1.6 

1.6 


1.6 

1.5 

1.7 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.8 

2.0 

1.9 

2.05 

1.9 

1.8 

1.8 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.75 

1.9 

2.4 

2.95 

2.45 

2.3 

2.3 


2.1 

1.95 

1.95 

1.9 

1.9 

1.9 

1.9 

1.9 

2.0 

2.  OS 

2.0 

1.95 

1.9 

1.9 

1.8 

1.8 

1.8 

1.8 

1.85 

1.9 

2.1 

2.3 

2.25 

2.2 

2.15 

2.1 

2.1 

2.05 

2.05 

2.2 


2.3 

2.4 

4.2 

6.5 

4.5 

.1.6 

3.15 

2-95 

2.75 

2-ft5 

2.5 

2-45 

2.4 

2.3 

2.4 

2.3 

2.25 

2.25 

2.2 

2.4 

2.6 

6.0 

4.S 

4.2 

3.S 

3.55 

3-2 

3.0 

2.9 

2.9 

2.9 
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Station  rating  table  for  Oreenhrier  River  at  AlderaoUj  W.  Va.j  from  January  1  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 

!     Gage 
height. 

Dischaiige. 

Gage 
height. 

Feet. 

Discharge. 
Secondrfeet. 

Gage 
height. 

Dischaige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.40 

43 

3.20 

2,261 

4.90 

6,403 

6.60 

11,725 

1.50 

69 

j       3.30 

2,468 

5.00 

6,680 

6.70 

12,075 

1.60 

103 

3.40 

2,680 

5.10 

6,960 

1        6.80 

12,425 

1.70 

146 

3.60 

2,807 

5.20 

7,243 

1        6.90 

12,780 

1.80 

199 

3.60 

3,119 

5.30 

7,529 

'        7.00 

13,140 

1.90 

263 

3.70 

3,346 

5.40 

7,818 

7.20 

13,860 

2.00 

340 

1        3,80 

3,579 

5.50 

8,112 

7.40 

14,600 

2.10 

431 

i        3.90 

3,818 

5.60 

8,412 

7.60 

15,350 

2.20 

537 

4.00 

4,062 

5.70 

8,718 

7.80 

16,120 

2.30 

650 

1        4.10 

4,310 

5.80 

9,031 

;        8.00 

16,910 

2.40 

.798 

1        4.20 

4,561 

5.90 

9,360 

8.20 

17, 710 

2.50 

954 

1        4.30 

4,815 

6.00 

9,675 

8.40 

18,510 

2.60 

1,124 

4.40 

5,072 

6.10 

10,005 

8.60 

19,330 

2.70 

1,301 

4.50 

5,332 

6.20 

10,340 

8.80 

20,170 

2.80 

1,483 

4.60 

5,595 

6.30 

10,680 

9.00 

21,030 

2.90 

1,670 

4.70 

5,861     ' 

6.40 

11,025 

9.50 

23,250 

3.00 

1,862 

4.80 

6,130    1 

6.50 

11,375 

;     10.00 

25,560 

3.10 

_ 

2,069 

1 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  10  discharge 
measurements  made  during  1903-1905  between  gage  heights  1.4  feet  and  8  feet.  It  is  well  d^lned  between 
these  limits. 

Estimated  monthly  discharge  of  Greenbrier  River  at  AMerson,  W.  Fa.,  for  1905. 
[Drainage  area,  1,344  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Discharge  in  second-feet. 


Maximum. 

5,464 
1,670 

27,940 
3,579 

31,440 
5,861 

13,140 
1,212 
1,030 
1,766 
659 

11,380 


Minimum. 


Mean. 


Run-off. 


Second-feet 

rsqu 

mile. 


per  square 

Tlllf 


340 
263 
1,124 
954 
798 


340 
103 
60 
199 
537 


1,256 

765 

7,140 

1,728 

4,135 

1,073 

2,506 

681 

310 

294 

347 

2,479 


31,440 


1,900 


0.935 
.560 
5.31 
1.29 
3.08 
.798 
1.93 
.607 
.231 
.219 
.258 
1.84 


1.41 


Depth  in 
inches. 


1.08 
.592 
6.12 
1.44 
3.55 
.890 
2.22 


.258 


.288 
2.12 


19.39 


SCIOTO  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Scioto  River  rises  in  the  eastern  part  of  Auglaize  County,  Ohio,  flows  eastward  for 
about  40  miles  and  then  almost  due  south,  entering  the  Ohio  at  Portsmouth.  Below  Col- 
umbus, where  it  is  joined  by  the  Olentangy,  it  is  one  of  the  largest  and  most  important 
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sferosms  in  the  State.  The  United  States  Geological  Survey  maintains  stations  on  boCb 
Scioto  and  Olentangy  rivers  at  Columbus  for  the  purpose  of  studying  the  water  supply  «im1 
sewage  disposal  of  that  city.  The  river  has  considerable  fall  and  flows  through  &  IuUt 
basin,  forming  numerous  good  locations  for  water-power  developments. 

SCIOTO  RIVER  NEAR  COLUMBUS,  QHIO. 

This  station  was  originally  established  for  the  Ohio  State  board  of  health  on  the  Grand 
View  Avenue  Bridge,  3  miles  northwest  of  Columbus  post-office,  and  was  reestablished 
on  the  same  bridge  for  the  United  States  Geological  Survey  on  November  21,  1903. 

The  main  channel  is  straight  for  100  feet  above  and  200  feet  below  the  station,  and 
there  is  a  small  island  above,  which  causes  a  side  channel  to  enter  the  main  channel  at 
this  point.  The  banks  are  high,  and  overflow  only  in  extreme  floods.  The  bed  of  the 
stream  is  of  clay  and  coarse  gravel,  and  fairly  permanent.  At  low  water  the  current  is 
slu^ish. 

The  bridge  from  which  the  discharge  measurements  are  made  is  a  two-span  iron  high- 
way bridge,  250  feet  between  abutments.  The  initial  point  for  soiu^dings  is  the  face  of 
the  east  abutment  on  the  downstream  side,  and  the  bridge  is  marked  every  10  feet  with 
double  nails.    At  low  water  this  river  can  be  waded  with  good  results  below  the  bridge. 

The  gage  of  the  United  States  Geological  Survey  has  its  zero  at  the  same  elevation  as 
the  gage  which  was  established  for  the  Ohio  State  board  of  health.  It  is  a  standard  chain 
gage,  with  a  length  of  30.40  feet  from  the  end  of  the  weight  to  the  end  of  the  last  copper 
link,  which  is  used  as  the  marker.  This  gage  was  read  during  1905  by  O.  M.  Fisher.  Bench 
marks  were  established  as  follows:  (1)  The  upper  side  of  the  upper  angle  iron  forming  the 
lowest  part  of  the  hand  rail  above  a  point  1  foot  east  of  the  pulley;  elevation  34.02  feet. 
(2)  The  extreme  northeast  comer  of  the  north  stone  of  the  parapet  wall  of  the  east  abut- 
ment; elevation,  34.32  feet.  (3)  A  nail  in  a  telegraph  pole  10  feet  east  of  the  east  abut- 
ment at  the  north  side;  elevation,  34.95  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey.     (Ann=Annual  Beport;  WS=Watei^upply  Paper.) 

Description:  Ann  21,  iv,  p  169;  WS  27,  p  60;  36,  p  176;  49,  p  219;  65,  p  295;  98,  p  233;  128,  p  74. 

Diacharge:  WS  36,  p  177;  49,  p  219;  98,  p  233;  128,  p  76. 

Discharge,  flood:  Ann  20,  iv,  p  214. 

Discharge,  low-water:  Ann  20,  iv,  p  214. 

Discharge,  monthly:  Ann  20,  iv,  p  213;  21,  iv,  p  170;  22,  iv,  p  237;  128,  p  76. 

Gage  heights:  WS  27,  p  65;  36,  p  177;  49,  p  220;  65,  p  296;  98,  p  234;  128,  p  75. 

Hydrograph:  Ann  22,  iv,  p  237. 

Rating  tables:  WS  39,  p  446;  52,  p  515;  128,  p  76. 

Discharge  measurements  of  Scioto  River  near  CclumhuSf  Ohio,  in  1905. 


Date. 


January  2... 
February  25. 

May  12 

May  21 

June  18 

July  10 

August  30... 
October  14... 


Hydrographer. 


R.  W.  Pratt... 

....do 

....do 

M.  S.  Brennan. 

S.  K.  Clapp 

....do 

R.W.Pratt... 
....do 


November  20  «.' do. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Square 

Feet  per 
second. 

Feet. 

Sewna- 
/erf. 

206 

442 

0.65 

9.95 

2^7 

231 

1,038 

1.74 

12.65 

1,808 

247 

2,370 

4.04 

18.48 

9,576 

215 

752 

1.77 

11.58 

1,332 

212 

502 

1.06 

10.65 

637 

202 

376 

.85 

9.92 

320 

173 

312 

.32 

9.43 

101 

205 

380 

.53 

9.82 

aoo 

26 

1 

13 

1.15 

8.99 

15 

a  Made  at  different  section. 
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Day. 


DaUy  gage  height,  in  feet,  of  Scioto  River  near  Cdumbus,  Ohio,  for  1905, 
Apr. 


Jan. 

10.15 
9.05 
0.96 
0.7 
0.65 
0.6 
0.5 


0.3 


10 

11 

12 

13 

14 

15 

16 

17 

18 

10 10.06 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 


Feb. 


0.7 


0.5 


0.8 


0.7 


11.5 

11.3 

12.3 

11.35 

12.2 

13.0 

14.3 

14.5 


Mar. 


0.75 


15.5 

15.1 

14.2 

13.0 

11.0 

11.4 

11.4 

14.2 

14.4 

13.2 

12.7 

12.2 

11.5 

11.2 

10.0 

10.8 

10.75 

11.7 

11.15 

11.75 

11.55 

11.4 

11.15 

10.0 

10.7 

10.5 

10.4 

10.3 

10.2 

10.1 

10.0 


May. 


I 


0.05 
0.8 
0.7 
0.7 
0.7 
9.68 
0.65 
0.55 
0.54 
0.5 
10.7 
10.7 
10.5 
10.3 
10.2 
10.0 
0.7 
0.63 
0.6 
0.6 
11.45 
13.3 
12.7 
12.3 
11.7 
11.2 
10.05 
10.7 
11.7 
12.0 


12.2 

11.7 

11.2 

10.75 

10.4 

10.22 

10.2 

10.2 

10.15 

11.1 

11.5 

10.3 

1&3 

16.6 

15.5 

14.0 

13.2 

13.0 

12.6 

12.0 

11.45 

11.0 

10.7 

10.4 

10.25 

12.5 

11.0 

10.5 

10.2 

10.7 

10.7 


Jane. 


10.7 
10.5 
10.1 
10.0 
12.3 
14.6 
14.3 
13.6 
12.6 
11.35 
11.3 
10.85 
10.65 
10.5 
10.3 
10.1 
10.3 
10.55 
11.2 
12.8 
12.5 
12.3 
11.6 
11.1 
11.0 
10.47 
10.1 
0.01 
0.74 
0.63 


July. 

0.56 
0.5 
0.5 
0.6. 
0.6 
10.1 
0.04 
10.0 
10.5 
10.3 
10.2 
0.0 
0.7 
0.5 
0.4 
0.06 
0.62 
0.6 
0.47 
0.32 
0.25 
0.26 
0.55 
0.48 
0.36 
0.31 
0.23 
0.2 
0.16 
0.1 
0.11 


Aug. 


Sept. 


0.1 
0.01 
10.02 
0.86 
0.7 
0.8 
0.34 
'0.28 
0.2 
0.20 
0.46 
11.7 
12.3 
10.05 
15.2 
13.0 
11.7 
10.8 
10.7 
11.0 
11.3 
10.7 
10.6 
10.4 
10.1 
0.83 
0.75 
0.60 
0.6 
0.43 
0.43 


0.3 
0.4 
0.62 
0.33 
0.4 
0.3 
0.28 
0.15 
0.2 
0.15 
0.36 
12.5 
12.1 
11.7 
11.15 
15.0 
14.0 
12.6 
12.7 
13.3 
13.1 
12.1 
11.0 
11.35 
10.8 
10.7 
10.4 
10.15 
10.0 
0.0 


Oct. 

11.3 
13.2 
12.2 
11.8 
11.3 
10.0 
10.7 
10.3 
10.15 
10.05 
0.07 
0.7 
0.73 
0.7 
0.8 
0.73 
0.7 
0.7 
10.1 
11.5 
10.8 
10.5 
10.3 
10.25 
10.2 
10.15 
10.0 
0.00 
0.85 
0.82 
0.85 


Nov. 


Dec. 


10.25 
10.1 

0.0 

0.15  , 

0.15  I 
11.0 
11.7 
11.6 
11.5 
11.0 
10.6 
10.35 
10.25 
10.15 
10.1 
10.05 
10.3 

0.4 

0.3 

8.05 

8.0 

8,0 

8.0 

8.8 

8.05 

8.0 

8.0 

8.85 

8.0 

0.8 


11.7 
11:3 
12.8 
12.2 
11.4 
11.2 
11.1 
11.1 
10.65 
10.6 
10.55 
10.5 
10.5 
10.45 
10.4 
10.4 
10.4 
10.15 
10.0 
0.7 
0.8 
10.3 
13.2 
12.0 
12.0 
11.45 
10.75 
10.0 
10.7 
10.15 
10.75 


Note.— Rlyer  frozen  over  January  8  to  February  20,  approximately.    Gage  heights  are  to  water 
surface  in  hole  in  ice.    The  following  comparative  readings  were  also  made: 


Date. 


January  12.. 
January  10.. 
January  27.. 
February  2. 
February  11 
February  15 
February  18 


Water      Top  of      Thick- 
surface,        ice.       nessoficc. 


Feet. 
0.3 
10.06 
9.7 
0.5 
0.75 
9.8 
0.7 


Feet. 
0.3 
10.1 
0.75 
0.65 
0.0 
0.05 
0.85 


Feet. 

0.25 

.3 

.4 

.4 

1.1 

1.3 

1.3 
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Station  rating  table  for  Scioto  River  near  Cdumhus,  Ohio  from  January  i,  790-4,  to  December 

SI,  1905. 


Gage 
height. 

Feet. 

Discharge.  | 
Second-feet. 

hei^t. 
Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Feet. 

Second-feet.l 

Feet. 

Second-feet. 

8.90 

12 

11.00 

830 

13.00 

2,510    1 

17.00 

7,640 

9.00 

27 

11.10 

805 

ia20 

2,715 

17.20 

7,930 

9.10 

43 

11.20 

965 

13.40 

2,925    1 

17.40 

8,260 

9.20 

61 

11.30 

1,035 

13.60 

3,145    , 

17.60 

8,570    ' 

9.30 

81 

11.40 

1,110 

laso 

3,365 

17.80 

8,880 

9.40 

103 

11.50 

1,185 

14.00 

3,305 

18.00 

9.200 

9.50 

128 

ii.'eo 

1,260 

14.20 

3,825 

18.20 

9,520 

960 

156 

11.70 

1,340 

14.40 

4,065 

18.40 

9,840 

9.70 

186 

11.80 

1,420 

14.60 

4,305 

18.60 

10.170 

9.80 

218 

11.90 

1,500 

1      14.80 

4,555    1 

18.80 

10,510 

9.90 

253 

12.00 

1,585 

15.00 

4,805 

19.00 

10,850 

10.00 

291 

12.10 

1,670 

1      15.20 

5,065 

19.50 

11,700 

10. 10 

332 

12.20 

1,755 

15.40 

5,330 

2a  00 

12,600 

10.20 

376 

'      12.30 

1,845 

15.60 

5,600 

20.50 

13,500    j 

10.30 

424 

12.40 

1,935 

15.80 

5,880 

21.00 

14,450 

10.40 

475 

i       12.50 

2,025 

16.00 

6,160 

21.50 

15,410    i 

10.50 

530 

12.60 

2,120 

16.20 

6,450 

22.00 

16,410  ; 

10.60 

585 

1       12. 70 

2,215 

16.40 

6,740 

22.50 

17,440    ' 

10.70 

645 

12.80 

2,310 

16.60 

7,040 

23.00 

18,400 

10.80 

705 

1      12.90 

2,410 

16.80 

7,340 

24.00 

20,680 

10.90 

765 

' 

] 

Note. — The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  baaed  on  17  discharge 
measurements  made  during  1901-^5.  It  is  well  defined  botwoon  gage  hei^hta  9  feet  and  12  feet.  Tbe 
table  has  been  extended  above  12  feet,  being  based  on  four  measurements  from  18  to  23  feet  gage  hei^t 
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Estimated  monthly  discharge  of  SeuAo  River  Jiear  ColumlmSf  Ohio,  for  1904,-5. 
[Drainage  area,  1,051  square  miles.] 


I        Discharge  in  second-feet. 


Month. 


1904. 


Maximum. 


Manch 

April 

May 

June 

July 

August 

September. . 

October 

November., 
December.. 


January  1-7 

February  21-28. 

March 

April 

May 

June 

July. 

August 

September 

October 

NoTomber 

Deconber 


19,470 

21,340 

1,628 

675 

8,670 

142 

47 

123 

85 

885 

354 

4,185 
5,465 
2,820 
11,360 
4,305 
530 
5,065  ; 
4,805 
2,715 
1,500 
2,715 


Minimum. 


•1,072 

272 

186 

116 

79 

7 

15 

1 

12 
27 

128 

1,035 

291 

128 

354 

165 

43 

43 

52 

186 

0 

186 


Mean. 


5,334 
3,392 
412 
287 
1,628 
47.9 
27.8 
41.7 
46.0 
.130 

220 
2,192 
1,647 

607 
2,045 
1,149 

170 

724 
1,104 

570 

353 

898 


Run-ofl. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

5.08 

5.86 

3.23 

3.  CO 

.392 

.452 

.273 

.305 

1.45 

1.67 

.046 

.053 

.026 

.029 

.040 

.046 

.044 

.049 

.124 

.143 

.209 

.054 

2.09* 

.622 

1.57 

1.81 

.663 

.740 

1.95 

2.25 

1.09 

1.22 

.162 

.187 

.689 

.794 

1.05 

1.17 

.542 

.625 

.336 

.375 

.854 

.985 

Note.— The  estimates  for  1904  are  a  revision  of  those  published  in  the  1904  report,  being  based  on 
additional  data. 
No  estimate  for  frozen  x>eilod. 
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OL.ENTANGY  RIVER  NEAR  COLUMBUS,  OHIO. 

This  station  was  established  October  7,  1903,  in  connection  with  the  water-supply  and 
sewage-disposal  investigations  of  the  city  of  Columbus,  Ohio.  It  is  located  4  miles  north 
of  the  Columbus  post-K)ffice  and  one-fourth  mile  west  of  North  High  street,  at  the  Dodridge 
street  bridge. 

The  channel  is  straight  for  300  feet  above  and  500  feet  below  the  station.  Both  banks 
are  high  and  overflow  only  at  high  stages,  llie  bed  of  the  stream  is  composed  of  sand  and 
clay.    The  current  is  sluggish. 

Discharge  measurements  are  made  from  the  two-span  highway  bridge  200  feet  long 
and  by  wading  below  the  bridge.  The  initial  point  for  soundings  is  the  east  face  of  the 
west  parapet  wall. 

A  standard  chain  gage  is  bolted  to  the  hand  rail  of  the  bridge  on  the  upstream  side; 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker,  36.15  feet.  The  gage  was 
read  during  1905  by  A.  D.  Winegardner.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  The  northwest  corner  of  the  topstone  of  the  north  wing  of  the  west  abutment;  eleva- 
tion, 34.99  feet.  (2)  A  cut  in  the  top  of  the  hand  rail  over  the  gage  31  feet  from  the  initial 
point  for  soundings;  elevation,  39.89  feet.  (3)  The  center  pin  of  the  west  end  of  the  north 
truss;  elevation,  38.60  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Water^upply  Paper): 

Description:  WS  27,  p  60;  36,  p  175;  40,  p  218;  65,  p  295;  98,  pp  234-235;  128,  p  77. 

Discnarge:  WS  27,  p  65;  38,  p  175;  49,  pp  218-219;  98,  p  235;  128,  p  77. 

Discharge,  low  water:  Ann  20,  iv,  p  215. 

Discharge,  monthly:  Ann  20,  iv,  p  216;  21,  Iv,  p  169;  22,  iv,  p  238;  128,  p  79. 

Oage  heights:  WS  27,  p  65;  36,  pn76;  49,  p  219;  65,  p  295;  98,  p  235;  128,  p  78. 

Hydrograph:  Ann  22,  iv,  p  238. 

Rainfall  and  run-off  relation:  Ann  20,  iv,  p  216. 

Rating  tables:  WS  39,  p  446;  52,  p  515;  128,  pp  78-79. 

Disdkurge  measurements  of  Olentangy  River  near  ColumlmSj  Ohio,  in  1905. 


Date. 


Hydrographer. 


Width. 


Areaol  I    Mean         Gaee    |      Dis- 
section,   velocity,    hel^at.     charge. 


Feel  per 
second. 

Feet. 

0.30 

7.15 

2.88 

11.98 

1.18 

8.24 

1.25 

8.50 

.43 

7.32 

.35 

7.10 

L04 

8.10 

January  2... 

May  13 

May20 

June  19 

August  23. . . 
October  26... 
November  7. 


R.W.Pratt... 

....do 

M.  S.  Brennan. 
S.  K.CUpp.... 
R.W.Pratt... 

.....do 

....do 


Feet. 
140 
170 
150 
150 
138 
138 
141 


Square 
feet. 

571 

1,308 

699 

763 

561 

527 

676 


Seamd- 
feet, 

1G9 

3,885 

823 

951 

244 

180 

704 
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Daily  gage  height^  infeety  ofOlenlangy  River  near  Cclumhus,  Ohio,  for  1906. 


12. 
13. 
- 14. 
15. 
16. 
17. 
18. 
19. 
30. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan.  I  Feb. 


7.2 
7.2 
7.0 
6.9 
&9 
6.9 
6.9 
6.8 


6.4 


6.9 
7.2 
82 
7.6 
7.4 
7.3 


6.8 
6.9 
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7.2  I  7.0 

6.9  I  7.76 

6.8  I  7.8 

&8  7.6 

6. 8  I  8. 4 

I  9.0 

'  9.35 

9.6 


&4 


Mar.  I  Apr. 


9.2 
86 
84 
82 
7.8 
7.9 
80 
11.0 
10.7 
89 
80 
82 
7:8 
7.6 
7.6 
7.4 
7.6 
7.9 
83 

lao 

9.7 
88 
82 
7.9 
7.6 
7.6 
7.4 
7.3 
7.2 
7.1 
7.0 


7.0 
6.9 
6.9 
6.9 
6.9 
6.9 
69 
6.8 
6.8 
6.8 
7.9 
7.5 
7.5 
7.2 
7.1 
6.9 

.6l9 
&9 
6.9 
6.9 
9.6 

10.0 
9.1 
81 
7.6 
7.6 
7.6 
7.3 
7.9 
80 


May. 


7.6 
7.2 
7.2 
7.2 
7.0 
7.0 
7.0 
7.0 
7.0 
6.9 
82 
14.6 
186 
12.6 
10.9 
9.7 
9.6 
9.0 
88 
84 
7.9 
7.6 
7.4 
7.2 
7.1 
9,4 
10.2 
88 
7.9 
81 
9.2 


June. 


July. 


88 

7.7  ! 

7.4  I 

7.2 

9.1 

9.5 

81 

7.9 

7.5 

7.3 


7.1 
7.1 
86 
8.6 
80 
7.4 
7.7 
10.5 
9.0 
81 
7.6 
7.3 
7.0 
6.9 
6.8 
6.8 


I 


I 


6.7 
6.8 
67 
6.7 
82 
7.9 
7.3 
7.0 
7.2 
7.0 
7.1 

6.8 
6.8 
88 
7.0 
6.8 
6.7 
6.7 
6.0 
6.6 
6.6 
86 
6.6 
6.6 
86 
6.6 
6.6 
86 
86 
86 


Aug. 

86 
7.0 
88 
87 
8  6 
86 
86 
86 
8  55 
8  6 
85 
85 
86 
7.6 
11.3 
10.6 
10.6 
10.2 
8.9 
9.0 
84 
7.7 
7.3 
7.1 
7.0 
7.0 
89 
89 
87 
•8  7 
87 


Sept. 


Oct. 


87 
87 
8  8 
88 
88 
86 
86 
86 
8  6 
86 
81 
10.0 
85 
7.8 
7.4 
10.6 
11.0 
ia4 
9.6 
10.4 
9.1 
86 
7.4 
7.4 
7.3 
7.1 
7.0 
7.0 
89 
89 


88 
7.5 
7.9 
7.4 
7.2 
7.1 
89 
88 
87 
83 
87 
8  7 
88 
88 
88 
88 
88 
8  7 
89 
82 
80 
7.5 
7.2 
7.1 
7.1 
7.0 
7.0 
89 
89 
89 
88 


Nov. 


7.1 
7.1 
7.1 
7.0 
89 
82 
81 
7.9 
7.6 
7.5 
7.2 
7.1 
7.0 
7.0 
89 
89 
89 
89 
89 
89 
89 
6.9 
88 
88 
89 
89 
89 
89 
7.7 
&1 


Dec. 


87 
87 
89 
87 
87 
7.8 
7.3 
7.2 
7.1 
7.0 
7.0 
7.0 
89 
89 
88 
89 
89 
89 
89 
88 
84 
9.6 
9.7 
88 
7.8 
7.6 
7.4 
7.3 
7.2 
7.8 
80 


NoTB.— Ice  conditions  January  1  to  March  7  approximately. 
IRR  169—06 5 


66 


8TBEAM   MEASUBEMENTS   IN   1905,  PART    V. 


Station  rating  tahU  for  Ol&ntangy  River  near  CdumbtiSf  Ohio,  Jrom  January  1  to  December 

31, 1905, 


Gage 
he^t. 

Dischaige. 

Gage 
height. 

Discharge. 

Gage 
heii^t. 

Diflchaige. 

Gage 
height. 

Diflcfaaigie. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Secondrfett. 

0.30 

1 

8.00 

600 

9.70 

1,790 

11.80 

3,740 

&40 

3 

8.10 

660 

9.80 

1,870 

12.00 

3,950 

6.60 

5 

1        8.20 

720 

9.90 

1,950 

12.20 

4,170 

&60 

13 

8.30 

780    j 

10.00 

2,030 

12.40 

4,390 

&70 

28 

a40 

840    I 

10.10 

2,120    1 

12.60 

4,620 

6.80 

53 

1        8.50 

910 

10.20 

2,210 

12.80 

4,860 

6.90 

83 

1        8.60 

980    , 

10.30 

2,300 

13.00 

5,100 

7.00 

115 

8.70 

1,050    , 

ia40 

2,300 

13.20 

6,340 

7.10 

162 

&80 

1,120    1 

10.50 

2,480 

13.40 

5,580 

7.20 

192 

'        8.90 

1,190    1 

10.60 

2,570 

13.60 

5,820 

7.30 

235 

!        9.00 

1,260 

10.70 

2,660 

13.80 

6,060 

7.40 

280 

9.10 

1,330 

10.80 

2,750 

14.00 

6,300 

7.60 

327 

1        9.20 

1,400 

10.90 

2,840 

14.20 

6,560 

7.60 

375 

,        9.30 

1,470 

11.00 

2,940 

1140 

6,820 

7.70 

425 

1        9.40 

1,560 

11.20 

3,140 

14.60 

7,080 

7.80 

480 

9.60 

1,630 

11.40 

3,340 

14.80 

7,340 

7.90 

540 

9.60 

1,710 

11.60 

3,540 

15.00 

7,600 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  22  discharge 
measarements  made  during  1904^.  It  is  well  denned  between  gage  heights  6.5  feet  and  8  feet.  The 
table  hafi  been  extended  above  8  feet,  being  based  on  one  measurement  at  19.4  feet.  Above  7.7  feet  the 
table  is  the  same  as  for  1904. 

EtHmaied  monthly  discharge  ofOUntangy  River  near  Gdvmhus,  Ohio,  for  1906. 
[Drainage  area,  520  square  miles.] 


Month. 


March  8-31 

April 

May 

June  1-10,  15-30 

July 

August 

September 

October 

November 

December 

Note.— No  estimate  for  frozen  period. 


Discharge  In  second-feet. 
Minimum, 


I 


Maximum. 


2,940 

2,030 

7,080 

2,480 

720 

3,240 

2,040 

720 

720 

1,790 


Run-oif. 


Mean. 


115 
53 
83 
53 
13  I 

5 
13 

1 
53 
53 


798 
364 
1,236 
601 
91.; 
572 
675 
155 
201 
492 


Second-feet 

rsqu 

mile. 


per  square 
^il€ 


1.53 

.700 
2.38 
1.16 
.175 
1.10 
1.30 
.298 
.387 
.946 


Depth  in 
inches. 


1.36 
.781 
2.74 
1.12 
.202 
1.27 
1.45 
.344 
.432 
1.09 
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LITTLE  MIAMI  RIVER  BASIN. 

DESCRIPTION  OF  BASIN. 

Little  Miami  River  rises  in  the  southeastern  part  of  Clark  County,  flows  southwest  through 
Greene  and  Warren  counties,  and  enters  Ohio  River  just  above  Cincinnati.  The  greater 
part  of  the  drainage  area  lies  to  the  east,  as  there  is  only  a  narrow  piece  of  country  between 
this  and  Miami  River.    The  Little  Miami  is  the  best  power  river  in  the  State  of  Ohio. 

MAD  RIVER  NEAR  SPRINGFIELD,  OHIO. 

This  station  was  established  December  31,  1903.  It  is  located  at  the  highway  bridge 
4  miles  west  of  Springfield,  Ohio,  about  500  feet  below  the  old  Red  Mill  dam.  The  drain- 
age area  of  Mad  River  at  this  station  is  290  square  miles. 

The  channel  is  practically  straight  for  1,000  feet  above  and  below  the  station,  there 
being  a  slight  curve  just  above.  The  right  bank  is  high,  clean,  and  seldom  overflows. 
The  left  bank  is  rather  low  and  is  subject  to  overflow.  The  bed  of  the  stream  is  composed 
of  a  mixture  of  clay  and  gravel  and  is  fairly  permanent.    The  current  is  swift. 

Disdiarge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge 
to  which  the  gage  is  fastened.  The  bridge  has  a  length  between  abutments  of  128  feet. 
The  initial  point  for  soundings  is  a  cut  in  the  guard  timber  directly  over  the  face  of  the 
south  abutment,  downstream  side. 

A  standard  chain  gage  is  spiked  to  the  bridge;  length  of  the  chain,  from  the  end  of  the 
weight  to  the  marker,  16.05  feet.  The  gage  was  read  during  1905  by  Charles  W.  Smith 
and  Samuel  Taylor.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  On  the  extreme 
west  corner  of  the  second  stepnstoneon  the  upstream  side  of  the  north  side  of  the  bridge; 
elevation,  15.88  feet.  (2)  The  inside  surface  of  the  bottom  of  the  gage  box;  elevation, 
19.67  feet.  (3)  A  nail  in  the  top  of  the  lower  chord  87  feet  from  the  initial  point;  elevation, 
18.69  feet.    Elevations  refer  to  datum  of  the  gage. 

Description  of  this  station  and  gage  height  and  discharge  data  are  contained  in  Watei^ 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  80-81. 

Digeharge  measurements  of  Mad  River  near  Sfringfidd^  Ohio,  in  1906. 


Date. 


Hydrographer. 


Width. 


Area  of 
section. 


Mean 
velocity. 

Gaee 
height. 

Feet  per 
second. 

Feet. 

0.67 

6.63 

.80 

6.97 

.39 

6.13 

1.90 

6.64 

.97 

6.00 

.86 

6.92 

.34 

6.86 

.81 

5.87 

.47 

6.18 

.43 

6.16 

Dis- 
charge. 


January  12a... 
February  27  «. 

March  23  a 

May  20 

June  18 

July  11 

August  24a.... 

August  24 

October  11  a... 
November  11  a. 


R.W.Pratt 

do 

....do 

M.  8.  Bronnan... 
Sidney  K.  Clapp. 

do 

R.W.Pratt 

....do 

....do 

....do 


Feet. 
166 
126 
108 
117 
113 
111 
103 
111 
106 
106 


Square 
feet. 

926 

936 

830 

430 

360 

330 

(i90 

321 

744 

702 


Second- 
feet. 

B27 

750 

326 

818 

341 

2T9 

234 

269 

361 

300 


a  Made  at  different  sections. 
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DaUy  gage  heighif  in  feet,  of  Mad  River  near  Spring jidd,  Ohio  ^  for  1905. 


1., 

2., 

3. 

4. 

6. 

6.. 

7. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


J,an. 


Feb.       Mar.    ;    Apr.       May.  |  June.      July.       Aug.       S<?pt 


I 


5. 8  6. 7  7. 75 

6.76        5u75  7.8 

6.75        5l8  6.74 

5. 8  I      6. 75  I  6. 5 

5.8  ,  6.2 

5.86  6.25 

5.8  ' I  6.5 

5.6  ' 8.6 

5.65  '  7.4 

6.65  6.9 

5. 5  5. 75  6. 6 

6.6  1 6.4 

6.3  i 6.3 

6.1  : 6.25 

6.5  1 6.25 

0.5  1 6.2 

6.2  6.2 

5.8  5.8     '  6.15 

5. 8  7.  5  6. 3 

5.8  6.45 

5.75  6.3 

5. 75         G.  35  6. 25 

5.  75         6. 35  6. 2 

5.  4  6. 1  6. 2 

6.0  6.8  6.15 

5. 8  8. 2  6. 1 

6.7  7.3  6.05 

5. 7  7. 85  6. 5 
5.75  6.0 

6.8  5.95 

5.75  5.9 


5.95 

5u9 

5.9 

5.8 

5u8 

5.8 

5.8 

6.9 

6.8 

5.75 

7.6 

6.5 

6.5 

6.35 

0.15 

6.1 

6.0 

5.9 

0.0 

6.7 

6.9 

6.9 

6.7 

6.5 

6.4 

6.1 

6.15 

6.1 

7.8 

6.8 


I 


6.3 
6.1 
6.1 
6.3 
6.2 
6.1 
6.1 
6.05 
6.0 
5.9 
6.5 
6.8 
10.9 
8.9 
8.6 
8.9 
7.6 
7.2 
7.0 
6.7 
6.5 
6.2 
6.2 
6.1 
6.1 
6.5 
6.2 
6.1 
6.2 
7.8 
7.0 


6.6 
6.3 
6.1 
6.0 
11.6 
9.9 
6.7 
7.1 
6.8 
,6.4 
6.4 
6.3 
6.2 
6.1 
&1 
6.2 
6.1 
6.0 
6.0 
6.2 
6.9 
6.5 
6.2 
6.1 
6.0 
6.3 
6.1 
6.0 
5.9 
5.9 


U.1 

6.1 

6.1 

6.4 

6.1  I 

6.0 

6.1 

6.1 

6.0  I 

6.0  ; 

5.9 
6.3 
6.0 
6.0 
5.9  I 
5.9  ' 
5.8  I 

5.8  , 
5.8 

5.9  I 
5.8 
5l8  ' 
5.8 
5.8 
5.7 
5.7 
5.7  , 
5.7 
5.7 


I 


5l7  5,7 

5l7  7.3 

5.7  6.2 

5.7  ^0 

5.6  5.8 

5.7  5.8 
5.7  ol8 
5.7  5.S 

5.7  Sl7 

5.6  ao 

5.8  6.6 
6.2  6,3 
6. 0  6. 0 
ai  S.9 

6.7  5.S 

6.9  9.3 
6. 2  7.  4 
6.  4  7. 0 
6.9  7.H 
6.9  7.0 
6.2  6.7 
6.0  6.4 
5l9  ai 

5.9    

5.9    

5.8    

5.8    

5.7    

5.7    

5.7    

5.7    

I 


MIAMI  RIVER  DRAINAGE  BASIN. 


DESCRIPTION  OF  BASIN. 


The  Miami  furnishes  the  main  drainage  system  of  southwestern  Ohio.  Exclusive 
of  the  Whitewater,  it  has  a  drainage  area  of  nearly  4,000  square  miles,  or  about  one-t-enth 
of  the  State  of  Ohio.  Its  headwaters  are  at  the  continental  water-shed,  and  it  draiDs  the 
greater  part  of  the  Cincinnati  arch  from  that  watershet^'South  to  Ohio  River.  One  of  the 
eastern  tributaries,  Mad  River,  lieads  in  the  elevated  tract  near  Bellefontaine,  at  an  elevation 
of  fully  1,200  feet  above  tide.  The  other  headwaters,  except  the  Whitewater,  have  their 
sources  at  an  elevation  of  about  1 ,000  feet.  The  Whitewater,  as  noted  above,  rises  in  the 
higher  part  of  eastern  Indiana,  at  an  elevation  of  nearly  1 ,200  feet. 

The  valleys  of  the  headwaters  as  far  down  as  the  vicinity  of  Dayton  are  narrow  and 
comparatively  shallow  post-Glacial  channels,  with  courses  independent  of  pre-Glacial 
drainage  lines.  Mad  River,  it  is  true,  occupies  a  broad  trough-like  valley,  but  on  it^ 
borders  are  moraines  which  cause  most  of  the  relief,  the  blufTs  being  generally  but  20  or  30 
feet  high.  Below  Dayton  the  Miami  and  some  of  its  tributaries  occupy  pre-dlacial  lines 
which  are  only  partially  filled  with  glacial  deposits.  The  work  of  the  present  streams 
has  been  in  the  main  a  reexcavation  of  the  valleys.  In  this  work  they  have  fallen  far 
short  of  reaching  the  old  rock  floors  which  lie  100  to  200  feet  below  their  beds.  The  depth 
of  this  reexcavation  is  but  50  to  100  feet,  and  the  width  is  but  a  small  fraction  of  that  of 
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the  old  valley,  seldom  so  much  as  one-fourth  as  great.  The  contrast  between  the  southern 
and  the  northern  portion  of  this  drainage  basin,  therefore,  is  not  found  in  the  work  of  the 
present  streams,  but  is  due  to  the  less  complete  concealment  of  pro-Glacial  drainage  lines. 

The  fall  of  the  Miami  is  rapid  throughout  its  entire  length,  being  seldom  less  than  3  feet 
and  usually  over  4  feet  per  mile.  The  streams  in  this  drainage  system  seldom  reach  a  very 
low  stage  in  seasons  of  drought  for  the  valle3rs  are  usually  filled  with  gravelly  or  sandy  deposits 
which  furnish  strong  springs.  £ven  in  the  small  tributaries  water-bearing  beds  outcrop 
along  the  banks  or  bluffs. 

This  stream  and  several  of  its  tributaries  afford  valuable  water  power,  the  utilization  of 
which  is  discussed  by  Prof.  Dwight  Porter  in  the  Tenth  Census  Report.^  From  this  report 
it  appears  that  a  total  of  9,431  horsepower  was  used  in  1880  by  290  mills,  manufactories, 
etc.,  on  the  Miami  and  its  tributaries,  including  Whitewater  River. 

The  following  pages  contain  the  results  of  stream-measurement  data  collected  by  the 
United  States  Geological  Survey  in  the  drainage  basin  of  Miami  River. 


MIAMI  RIVER  AT  DAYTON,  OHIO. 

This  station  was  established  March  18,  1905.  It  is  located  at  the  Miami  Street  Bridge, 
Dayton,  Ohio,  about  one-half  mile  below  the  mouth  of  Mad  River.  There  is  a  dam  1  mile 
above  the  station  which  may  divert  water  through  a  canal  and  discharge  it  1,000  feet  below 
the  gaging  section.  There  is  also  a  dam  on  Mad  River  2}  miles  above  the  station,  where 
water  is  diverted  into  the  Miami  canal. 

The  channel  is  straight  for  1,000  feet  above  and  nearly  so  for  1,000  feet  below  the  station. 
Both  banks  are  high,  diked,  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is 
composed  of  gravel  and  silt.  All  the  water  passes  between  the  abutments  of  the  bridge,  ex- 
cept as  diverted  through  the  canals  as  noted  above.  The  former  canal  is  rarely  used.  The 
current  is  sluggish  at  low  water. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  steel-concrete  bridge 
to  which  the  gage  is  attached.  The  bridge  consists  of  seven  spans  of  about  76  to  100  feet 
each,  having  a  total  length  of  592  feet.  The  initial  point  for  soundings  is  a  standard  bench- 
mark tablet  of  the  topc^raphic  branch  of  the  United  States  Geological  Survey  marked 
"755,"  embedded  in  the  concrete  masonry  forming  the  extreme  south  end  of  the  guard 
rail,  upstream  side. 

The  gage  consists  of  a  vertical  staff  graduated  to  feet  and  tenths,  spiked  to  the  down- 
stream end  of  the  first  pier  from  the  left  bank.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  The  top  of  the  rail  at  the  Union  Station;  elevation,  13.03  feet.  (2)  The  top  of 
the  southwest  comer  of  the  lower  masonry  course  of  the  soldiers'  monument  directly  south 
of  the  bridge;  elevation,  24.86  feet.  (3)  The  United  States  Geological  Survey  standard 
bench  mark,  described  as  initial  point  for  soundings;  elevation,  30.80  feet.  Elevations 
lefer  to  the  datum  of  gage.  During  1905  the  gage  was  read  by  D.  D.  Rist,  the  United 
States  Weather  Bureau  observer. 

Discharge  measurements  of  Miami  River  at  Dayton^  Ohioy  in  1906. 


Date. 


March  18. 
May  19-... 


Hydrographer. 


R.W.Pratt... 
M.  8.  Brennan. 


June  17 Sidney  K.  Clapp. 


July  11 

August  25. 

October  12.... 
November  18 . 


do 

R.  W.  Pratt. 

do 

do 


Width. 

Area  of 
swtion. 

Feet. 

Square 
feet. 

m 

1,600 

443 

1,878 

373 

1,093 

359 

897 

382 

1,630 

377 

1,257 

385 

1,198 

Mean 


Feet  per 
second. 

0.96 

2.37 


1.06 
.67 
.56 


Gage 
height. 


Dis- 
charge. 


Feet. 
2.15 
3.53 
1.60 
1.10 
2.45 
1.55 
1.48 


Second- 
feet. 

1,534 

4,455 

967 

618 

1,712 

713 

665 


aTenth  Census  of  United  States,  1880,  Vol.  XVII,  pp.  478-487. 
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Daily  gage  height,  infeetj  of  Miami  River  at  DaytoUf  Ohiojfor  1905. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Day. 

Apr. 

May. 

June. 

July. 

Aug.  Sept. 

1 

3.3 
2.8 
2.4 
2.1 
2.0 
1.8 
2.0 
1.8 

2.6 
2.3 
2.0 
1.9 
1.8 
3.9 
3.8 
3.0 
2.5 
2.2 
2.1 
2.0 
1.8 
1.7 
1.6 
1.6 

1.2 
1.6 
1.7 
1.7 
1.5 
1.4 
1.2 

.9 
1.0 
1.0 

.9 
1.0 
1.2 
1.1 
1.0 

.9 

0.7 
.6 
.6 
.6 
.6 
.5 
.5 
.7 
.6 
.6 
.9 
1.1 
1.0 
1.5 
1.5 
4.0 

1.1 
1.0 
1.8 
1.5 
J. 4 
1.1 
1.0 
1.0 
1.0 
.9 
1.1 
3.7 
4.8 
3.4 
3.0 
2.8 

17 

1.4 
1.3 
1.2 
1.2 
1.8 
4.7 
3.5 
3.0 
2.5 
2.3 
2.2 
2.2 
3.8 
3.5 

4.4 

4.0 
3.6 
3.2 
•    2.9 
2.5 
2.2 
2.0 
1.9 
1.9 
1.9 
1.8 
1.7 
3.8 
3.2 

1.6 
1.5 
1.5 
1.6 
2.2 
2.4 
2.0 
1.8 
1.7 
1.4 
1.6 
1.4 
1.3 
1.2 

as 

.9 
.9 
LO 
1.0 
.9 
.9 
.8 
.8 
,8 
.8 
.8 
.8 
.7 
.7 

3.8       4.6 

2 1 

18 

3.0       5.Q 

3                     ' 

19 

2.5       5.1 

4.. 

20 

2.7       S.0 

5 

21 

JwO       4.1 

6 

22 

2.8       3.3 

7 

23 

2.4  ■     2.9 

8 

24 

2.1        2.5 

g 

1.6 
1.5 
1.2 
9.3 
9.0 
6.2 
5.8 
5.0 

25 

2.4       Z2 

10 

'*»6 

2.0        L9 

11 

27 

'    1.8        1-8 

12 

28 

16        1.6 

13 

29 

1.4        1.5 

14 

30 

1.2        1.4 

15 

31 

16 

1.6 

' 

KENTUCKY  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Kentucky  River  drains  into  the  Ohio  from  the  south  about  halfway  between  Cincizmati. 
Ohio,  and  Louisville,  Ky.  The  following  pages  contain  the  results  of  stream-measuremfnt 
data  collected  in  the  Kentucky  River  drainage  by  the  United  Stat-es  Geological  Survey 
during  1905. 

KENTUCKY  RIVER  AT  FRANKPORT,  KY. 

This  station  was  established  March  18, 1905.  It  is  located  at  the  Government  dam  on  the 
Kentucky  River  in  the  lower  part  of  Frankfort,  Ky.,  about  1  mile  below  the  city  highwuy 
bridge. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  bridge.  Both  banks  are  high, 
rocky,  covered  with  buildings,  and  do  not  overflow.  The  bed  of  the  stream  consists  of  rock, 
gravel,  and  sand  and  is  free  from  vegetation  and  permanent.  The  water  is  approximately 
15  feet  deep  and  flows  in  one  channel  at  all  stages.  The  current  is  swift  at  high  and  Ten- 
sluggish  at  low  stages. 

The  discharge  is  determined  by  computations  of  the  flow  over  the  crest  of  the  dam  at  \cm 
and  moderate  stages,  the  flood  discharge  being  obtained  by  current-meter  measuremenb 
from  the  single  span  city  highway  bridge.  Good  results  should  be  obtained  for  gige 
heights  above  8  feet.  The  initial  point  for  soundings  is  the  outside  face  of  the  first  haDd- 
rail  post  on  the  upstream  side  of  the  bridge  at  the  right  bank. 

The  lower  portion  of  the  gage  is  painted  on  the  masonry  walls  of  the  locks  at  the  left  end 
of  the  dam,  and  the  upper  portion  consists  of  staffs  set  firmly  into  the  riprap  on  the  left 
bank.  During  1905  the  gage  was  read  by  Mrs.  C.  H.  McCrackin.  The  zero  of  the  gage  b 
5.80  feet  below  the  crest  of  the  dam.  No  bench  marks  were  established  for  the  gage  at  the 
dam,  which  is  maintained  by  the  United  States  Army  engineers.  A  bench  maik  is  placed 
on  the  top  of  their  hand  rail  at  40  feet  from  the  initial  point  for  soundings,  marked  with  a 
cross  in  paint;  elevation,  46.93  feet  above  the  water  surface  when  the  gage  at  the  locks  read 
7.40  feet. 
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Daily  gage  height,  in  feel,  ofKetUucky  River  at  Frankfort,  Ky.,for  1906. 


Day. 

Mar. 

1 

2 

3 

4 

5 

6 

8 

9 '. 

10 i 

11 1 

1 

12 1 

13 1 

H 

15 

16 

17 

18 , 

7.4 

19 

7.2 

20 

7.1 

21 

&8 

22 

11.3 

23 

10.5 

24 

9.6 

25 

8.9 

26 

86 

27 

8.3 

28 

7.8 

29 

7.5 

30 

7.4 

31 

7.4 

Apr. 

7.3 
7.1 
7.0 
6.9 
6.9 
7.0 
7.3 
7.4 
7.4 
7.3 
7.5 
7.4 
7.3 
7.1 
7.0 
6.9 
6.9 
6.8 
6.7 
6.6 
6.5 
6.6 
6.7 
6.8 
6.8 
6.7 
6.7 
6.7 
7.6 
8.4 


May. 

&3 
7.9 
7.5 
7.2 
7.1 
6.9 
6.8 
6.7 
6.6 
7.4 
7.2 
7.4 
&3 
9.0 
10.7 
10.4 
9.4 
8.9 
9.1 
8.7 
8.0 
7.5 
7.1 
6.8 
6.7 
6.5 
6.5 
6.5 
6.4 
6.6 
6.9 


June. 

July. 

Aug. 

Sept. 

Oct. 

6.5 

7.5 

6.2 

6.2 

6.5 

6.4 

7.0 

6.0 

6.4 

6.5 

6.4 

6.9 

6.0 

6.8 

5.65 

6.3 

7.1 

6.0 

6.7 

6.6 

6.2 

7.2 

6.0 

7.2 

6.65 

6.1 

6.8 

6.0 

7.0 

6.4 

6.0 

6.5 

6.0 

6.6 

5.3 

6.0 

6.6 

6.0 

6.4 

5.2 

5.9 

6.7 

5.95 

6.2 

6.2 

5.8 

7.3 

5.9 

6.2 

6.2 

5.8 

6.9 

6,7 

6.2 

6.2 

6.4 

7.3 

6.6 

6.4 

5.25 

6.1 

'6.8 

6.8 

6.5 

5.9 

6.1 

6.5 

7.0 

6.4 

7.0 

6.4 

6.3 

6.9 

6.3 

7.3 

6.5 

6.6 

6.8 

6.3 

6.9 

6.4 

6.6 

7.0 

6.3 

6.5 

6.2 

6.4 

6.7 

6.3 

6.9 

6.1 

6.2 

6.5 

6.2 

6.3 

6.1 

6.2 

6.3 

6.1 

6.3 

6.4 

6.0 

6.1 

6.0 

6.2 

6.5 

8.7 

6.2 

5.9 

6.9 

6.4 

8.1 

9.0 

5.85 

7.4 

7.2 

8.0 

8.0 

5.8 

7.0 

8.3 

8.8 

7.2 

5.7 

6.8 

a35 

8.2 

7.2 

6.66 

8.2 

8.3 

7.4 

7.2 

5.5 

&8 

&] 

6.8 

6.8 

6.45 

8.3 

&8 

6.6 

6.5 

5.4 

7.8 

8.3 

6.4 

6.3 

6.4 

7.6 

6.3 

6.2 

7.2 

Nov. 


Dec. 


6.9 

6.7 

6.6 

6.5 

6.4 

6.3 

6.3 

6.2 

6.2 

6.15 

6.1 

6.1 

6.0 

6.9 

5.9 

5.9 

5.9 

6.9 

6.0 

6.0 

5.9 

5.9 

5.9 

5.9 

6.1 

6.1 

6.0 

6.0 

ia6 

10.3 


9.6 
9.7 
10.3 
11.0 
10.7 
10.3 
9.0 
8.0 
7.4 
7.3 
7.2 
7.0 
6.9 
6.8 
6.8 
8.3 
9.3 
9.2 
8.6 
8.1 
8.9 
10.0 
9.4 
9.1 
8.7 
8.3 

ao 

7.7 
7.5 
7.3 
7.2 


DICKS  RIVER  NEAR  I>ANVIL.L.E,  KY. 

This  station  was  established  March  18,  1905.  It  is  located  at  the  Danville  city  water- 
woHss  dam,  about  5  miles  east  of  the  city  of  Danville. 

Dischai^e  measurements  are  computed  by  formula  from  the  depth  of  water  on  the  crest 
of  the  dam.  Length  of  crest,  150  feet  up  to  gage  height  1.0  foot.  Above  1.0  foot  the  crest 
is  200  feet  long.    The  initial  point  for  soundings  is  the  crest  of  the  dam. 

The  gage  consists  of  a  2  by  4  inch  pine  stick  nailed  to  a  small  sycamore  tree  about  100 
feet  above  the  above-mentioned  dam  on  the  left  bank  of  the  stream.  Its  zero  is  referred  to 
the  crest  of  the  dam,  which  is  said  to  be  perfectly  level.  The  gage  was  read  during  1905  by 
Anton  Kehm,  the  engineer  of  the  waterworks. 
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Daily  gage  height,  in  feet,  of  Dicks  River  near  Danville,  Ky,,for  1905. 


Day. 

May. 

June. 

July. 

Aug. 

1 
Day. 

May. 

June. 

July. 

Aug. 

Day. 

May. 'June. 

July. 

Ai« 

1 

0.41 

0.10 

0.19 

0.06 

12 

0,4 

a5 

0.16 

a.4 

22 

a23     a25 

2.0 

ao5 

2 

.36 

.08 

.18 

.05 

13 

.35 

.24 

.13 

.7 

23 

.20      .9 

•7 

.09 

3 

.3 

.06 

.48 

.04 

14...... 

.35 

.18 

.1 

.42 

24 

.18  ;    .75 

.5 

1.98 

4 

.25 

.04 

.45 

.03 

15 

.45 

.22 

.09 

.31 

'25 

.15 :  .8 

.47 

.8?i 

5 

.24 

.03 

.29 

.02 

16 

.46 

.19 

.11 

.5 

26 

.14  1    .55 

.32 

1.21 

6 

.23 

.02 

.22 

.02 

17 

.48 

.17 

.1 

.32 

27 

.13       .42 

.22 

7 

.23 

.02 

.2 

.01 

18 

.45 

.15 

.8 

.2 

28 

.45       .32 

.15 

8 

.26 

.01 

.25 

.21 

19 

.4 

.14 

.7 

.14 

1  29 

.28       .25 

.11 

9 

.25 

.01 

.21 

.26 

1  20 

.35 

.15 

.6 

.11 

I  30 

.21       .22 

.09 

10 

11 

.25 
.55 

.01 
.02 

.2 
.21 

.22 
.22 

21 

.26 

.14 

.5 

.06 

J31 

t 

.15    

.07 

SALT  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Salt  River  drains  into  the  Ohio  from  the  south  about  20  to  30  miles  below  Louisville,  Kv. 
The  following  pages  contain  the  results  of  data  .collected  by  the  United  States  Geolo^cal 
Survey  in  Salt  River  drainage  basin  during  1905: 

BOL.LJNG  FORK  OF  SALT  RIVER  AT  NETV  HAVEN,  KY. 

This  station  was  established  June  16,  1905.  It  is  located  on  the  only  two^pan  st^el 
railroad  bridge  in  New  Haven,  Ky.,  about  one-fourth  mile  from  the  business  section  of  the 
city. 

The  channel  is  straight  for  500  feet  above  and  800  feet  below  the  station.  The  right 
bank  is  arable  above  the  station  and  is  low,  with  a  small  growth  of  trees.  Below  the  sIh- 
tion  it  is  high  and  steep.  This  bank  is  liable  to  overflow  above  the  station.  The  left 
bank  is  high  at  the  bridge,  but  just  below  the  bridge  it  is  low  and  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  solid  rock  and  will  not  shift.  There  is  generally  one 
channel,  except  at  very  high  stages,  when  there  will  be  two.    The  current  is  swift. 

At  low  water,  measurements  are  made  by  wading  just  below  the  bridge;  at  medium 
water  a  boat  will  be  used  at  the  ford  way  300  feet  below  the  bridge.  At  extreme  hi^h 
water  the  steel  highway  bridge  about  1  mile  above  will  be  used.  The  initial  point  for 
soundings  will  vary  as  the  position  of  the  measurements  may  vary  according  to  the  sta^ 
of  the  river. 

A  standard  chain  gage  is  located  on  the  ties  of  the  downstream  side  of  the  downstream 
guard  rail  near  the  middle  of  the  left  span  of  the  bridge;  length  of  the  chain,  30.09  fe<et. 

Discharge  measurements  of  Rolling  Fork  of  Salt  River  at  New  Haven,  Ky.,  in  1905. 


Date. 

Uydrograpber. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaee 
height. 

Dis- 

char^p. 

June  16 

8.  K.  Clapp 

Feet. 
75 
43 

Square 
38 

Feet  per 
second. 

1.78 

.33 

Feet, 
1.41 

Seeond- 

137 

October  17  ... . 

M.  8.  Brennan 

1.'26                15^  A 

WABASH   KIVER    DRAINAGE    BASIN.  73 

DaHy  gage  height,  in  feet,  of  RoUijig  Fork  of  Salt  River  at  New  Haven,  Ky.,for  1905. 

Pay.  1  June.  |  July.   |   Aug.      Sept.   ,    Oct.       Nov. 


1 

1.4 

2 

1.2 

3 

1  25 

4 

1? 

5 

1.1 

6 

1.4 

7 

1.6 

8 

1.4 

0 

1.8 

10 

4.5 

11 

5.2 

12 

3.7 

13 

2.3 

14 

2.2 

15 

1.8 

16 

1 

17 

'   1.0 

1.5 

18 

•   .9 

1.3 

19 

8 

1.3 

20 

1? 

21 

■•      2.05 

4.1 

22 

3.0 

a8 

23 

1.9 

2.4 

24 

1   l.R 

3.0 

25 ' 

2.2 

26 

1.6 

1.9 

27 

1.6 

1.7 

28 

,   1,3 

1.6 

2d 

!   1.3 

1.5 

30 

...  _      ....   1..^ 

1.4 

31 1 

1.3 

1.2 
1.2 
1.1 

-! 
1.1 1 

1.0  i 
1.3 

1.1  I 
1.1  I 
1.1, 
1.3  I 
1.2 
1.5 
1.5 
1.4 
1.4 
1.4 
1.5 
1.2 
1.3 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 


1.0 
1,0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.0 
1.0 


Deo. 

7.0 

4.8 

a7 


1    1 

8.1 

1       I 

3.9 

! 

2.6 

2.3 

2.0 

t       1 

1.9 

0.8  

1.7 
1.6 
1.6 
1.4 
2.4 
4.95 


3.3 


:. *:::.    2.3 

' i ■  8.0 

..; 1 1    «.« 

1   as 

1.0 

.« 

1 

1   a  1 

'  2.3 

.9  

1 

7.2  

i 

9.8  1 

1 

; 

WABASH  RIVER  DRAINAGE  BASIN. 


DESC'RIPTION  OF  HA8IN. 


The  drainage  basin  of  the  Wabash  embraces  an  area  of  about  33,000  square  miles,  dis- 
tributed as  follows:  In  Ohio,  400  square  miles;  in  Indiana,  24,3^  square  miles;  in  Illinois, 
8,250  square  miles.  It  drains,  therefore,  slightly  more  than  two-thirds  of  Indiana,  the 
area  of  the  State  being  35,910  square  miles.  Of  the  portion  in  Indiana,  about  one-half  is 
embraced  in  the  drainage  areas  of  East  and  West  White  rivers.  By  including  these  drain- 
age areas  with  the  Wabash,  the  entire  basin  has  nearly  symmetrical,  broadly  ovate  form. 
Not  including  the  White  River  system,  the  Wabash  basin  is  an  unsymmetrical,  elongated 
tract,  curving  aroimd  White  River. 

The  length  of  the  valley  occupied  by  the  Wabash  is  about  450  miles,  but  the  length  of  the 
stream  is  fully  500  miles,  for  the  river  in  its  lower  course  makes  several  oxbow  curves 
within  the  valley.  The  source  of  the  river  is  about  1,000  feet  above  tide,  while  its  mouth 
at  low  water  is  but  311  feet.  The  average  fall,  if  we  estimate  the  stream  to  have  a  length 
of  500  miles,  is  therefore  about  16.5  inches  per  mile.  The  rate  of  descent  is  far  from  uni- 
form, being  much  more  rapid  in  the  upper  portion  than  in  the  lower.  There  are  also  many 
rapids,  separated  by  pools  or  sluggish  portions  of  the  stream.  The  elevation  of  the  stream 
is  accurately  determined  at  many  points,  but  in  the  absence  of  a  careful  measurement  of 
the  length  of  the  stream  the  rate  of  fall  is  only  approximately  known.  The  section  above 
the  point  where  the  river  enters  the  old  lake  outlet,  estimated  to  have  a  length  of  100 
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miles,  has  a  fall  of  about  300  feet,  or  3  feet  per  mile.    Railway  leTels  and  canal  surreys, 
at  the  point  where  the  river  joins  the  old  lake  outlet,  show  its  elevation  to  be  nearly  700 
feet  above  sea  level,  the  altitudes  reported  varying  between  696  and  699  feet. 
The  following  table  gives  the  elevation  and  fall  at  various  points: 

Table  of  dUiiudes  and  distances  along  Waha^  River. 


Location. 


Source 

Huntington 

Mouth  of  Saiamonie  River 

Uouth  of  Mississinewa  River. . . 

Logansport 

Lafayette 

Attica 

Covington 

Terre  Haute 

State  Line 

Hutsonville,  III 

Vincennes 

Mouth  of  White  River 

GrayviUe,  III 

Mouth  of  Little  Wabash  River. 
Mouth  of  Wabaah  River 


Estimated 
distance. 

Miles. 
0.0 
100.0 
15.0 

2ao 

20.0 
60.0 
2&0 
20.0 
55.0 
14.6 
29.0 
4a4 
32.5 
2&0 
46lO 
l&O 


Altitude. 

Feet. 
1,000.0 
609.0 
667.0 

63ao 

582.0 

506.0 

487.0 

470.0 

447.7 

44a6 

424.6  , 

308.8  I 

37&5 

36&0 

323lO 

311.0 


Fallppr 
miie. 


TncJus. 

ao 

36.0 
2S-6 

2a4 

30.0 
1^5 
9.1 
10.2 
4.9 
5.8 

6l7 

i2 

4.9 
11.0 
9.0 


WABASH  RIVKR  AT  LOGANSPORT,  INT>. 

This  station  was  established  April  27,  1903.  It  is  located  at  the  Cicott  Street  Brid^. 
about  1  mile  from  the  center  of  the  city  of  Logansport,  Ind.,  1}  miles  from  the  Wabash 
Railroad  station,  1}  miles  from  the  Pennsylvania  station,  four  blocks  from  the  street-car 
line,  and  1,000  feet  below  the  mouth  of  Eel  River.  The  drainage  area  of  Wabash  River 
is  3,163  square  miles  at  Logansport,  below  the  mouth  of  E^l  River. 

The  channel  is  nearly  straight  for  1,000  feet  above  and  1,500  feet  below  the  station. 
The  distance  between  abutments  is  550  feet  and  the  channel  is  broken  by  three  bridgip 
piers.  The  right  bank  is  high  and  is  not  subject  to  overflow  at  the  bridge.  The  left  bank 
is  submerged  only  at  extreme  high  water.  The  bed  of  the  stream  consists  of  solid  rock 
covered  with  small  bowlders,  and  is  rough  and  permanent.  The  stream  is  shallow  and  is 
never  very  sluggish. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  bridge,  to  which  the 
gage  is  attached.     The  initial  point  for  soundings  is  the  face  of  the  left  abutment. 

A  standard  chain  gage  is  placed  on  the  second  span  of  the  bridge,  at  the  third  panel  from 
the  second  pier,  between  the  lower  chord  bars,  and  is  supported  by  the  bridge  pins.  It  U 
reached  through  a  trap  door  in  the  floor  planks  of  the  bridge.  The  length  of  the  chain  is 
20.78  feet.  The  gage  was  read  during  1905  by  W.  R.  Allison.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  The  top  of  the  north  abutment,  under  the  fourth  board  of 
the  downstream  sidewalk;  elevation  above  gage  datum,  18.81  feet.  From  Pennsylvania 
Railroad  levels  its  elevation  above  sea  level  has  been  found  to  be  591  feet.  (2)  The  top 
of  the  third  course  of  masonry  from  the  top  of  the  north  abutment;  elevation  above  the 
zero  of  the  gage,  15.31  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  98,  p  225;  128,  pp  83-84. 
Discharge:  98,  p  225;  128,  p  84. 
Discharge,  monthly:  98,  p  227;  128,  p  86. 
Gage  heights:  98,  p  226;  128,  p  85. 
Rating  table:  98,  p  226;  128,  p  85. 


WABASH   BIVEB  DRAINAOB   BASIN. 
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Digdiarge  meaauremenis  cf  Wabash  River  at  Logansportf  Ind.,  in  1905. 


Bate. 


March  21.... 

May  27 

June  14 

July  U 

August  23 

September  4. 


Hydrographer. 


S.  K.  Clapp 

M.  8.  Brennan. 
S.  K.  Clapp.... 

do 

M.  8.  Brennan. 
....do 


w'-^^".'  ^„s'. 


Feet. 
509 
496 
613 
487 
494 


Square 

feet. 

1,908 

1,072 

1,961 

1,275 

925 

767 


Mean 
velocity. 


Oage 
height. 


Feet  per 
second. 
2.86 
1.89 
2.80 
1.93 
1.25 
.98 


Feet. 
3.75 
2.22 
3.79 
2.75 
1.95 
1.74 


Di»- 
chaiige. 


Second- 
feet. 
5,450 
1,700 
5,480 
2,436 
1,160 
748 


DaUy  gage  height,  in  feet,  cf  W abash  River  at  Logansportf  Ind.,for  1905. 


Day. 


Jan. 


Feb. 


1 

2.95 

2.42 

2.2 

2.0 

1.9 

1.85 

1.9 

2 

3 

2.15 

4 

6 

6 

.  . 

7 

8 

9 

2.1 

10 

11  ... 

........... 

12 

13 

2.7 



14 

, 

15  . 

1 

16 

^2 

17 

18 

3.0 

19 

20 1 

21 1 

22 1 

23 

2.23 

24 

25  

2.25 

26 

27 

7.9 

28 

6.45 

29 

30  1  ...  . 

31 i 1 

Mar. 


6.12 

&88 

5.55 

5.2 

4.6 

4.35 

3.95 

3,7 

3.85 

10 

3.86 

3.6 

3.1 

2.85 

2.7 

2.5 

2.85 

3.4 

3.6 

3.6 

3.71 

3.47 

3.1 

3.0 

3.68 

3.45 

2.95 

2.66 

2.45 

2.6 

6.32 


Apr.  I  May.  |  June.    July.     Aug. 


4.82 

4.25 

3.45 

2.93 

2.6 

2.4 

2.28 

2.2 

2.16 

2.1 

2.05 

2.06 

2.05 

2.0 

2.0 

1.95 

1.9 

1.86 

1.86 

1.88 

6.65 

6.46 

5.98 

6.16 

4.48 


3.76 

4.66 

4.12 

5.55 

4.95 

426 
3.7 
3.2 
2.68 
2.55 
2.8 
3.4 
3.39 
2.96 
2.73 
3.8 
10.5 
10.05 
&46 
7.1 
6.12 
5.1 
4.5 
3.88 
3.5 
3.23 
2.85 
2.6 
2.45 
2.3 
2.26 
2.2 
2.15 
2.1 
2.25 
2.61 


3.14 

2.88 

2.7 

2.52 

2.4 

&1 

4.0 

a55 

3.22 

3.23 

3.78 

a  78 

3.8 

3.72 

3.33 

3.0 

2.85 

2.68 

2.65 

2.6 

2.4 

2.72 

2.6 

2.3 

2.19 

2.19 

2.15 

2.0 

1.88 

1.78 


1.67 

1.7 

1.7 

1.62 

1.62 

1.63 

1.63 

1.63 

1.63 

1.7 

2.25 

a  17 

2.95 

2.63 

2.4 

2.3 

2.1 

1.92 

1.91 

1.75 

1.99 

1.73 

1.68 

1.5 

1.6 

1.43 

1.4 

1.37 

1.4 

1.4 

1.43 


1.4 

1.4 

1.36 

1.25 

1.35 

1.58 

2.45 

2.17 

1.8 

1.7 

1.53 

1.45 

1.4 

1.40 

1.77 

1.9 

1.7 

2.3 

2.56 

2.7 

2.43 

2.21 

1.99 

2.0 

2.57 

2.6 

2.3 

1.98 

1.82 

1.72 

1.55 


Sept. 

Oct. 

Nov. 

Dec. 

1.63 

1.48 

1.6 

4.5 

1.72 

1.55 

1.63 

4.05 

1.75 

1.6 

1.58 

3.68 

1.75 

1.65 

1.56 

3.6 

1.6 

1.80 

1.6 

3.5 

1.65 

1.87 

2.0 

3.1 

1.5 

1.8 

2.35 

2.84 

1.46 

1.76 

2.5 

2.58 

1.42 

1.65 

2.39 

2.48 

1.42 

1.6 

2.33 

2.4 

1.5 

1.6 

2.2 

2.3 

1.49 

1.64 

2.06 

2.25 

3.33 

1.6 

1.85 

2.22 

3.48 

1.6 

1.81 

2.15 

2.9 

1.45 

1.8 

2.1 

2.83 

1.42 

1.78 

1.99 

a58 

1.4 

1.76 

2.1 

4.42 

2.13 

1.7 

2.05 

3.78 

2.45 

1.7 

2.0 

3.28 

2.3 

1.65 

1.9 

3.0 

2.2 

1.58 

2.8 

2.8 

2.05 

1.55 

4.65 

2.0 

2.0 

1.63 

4.68 

2.2 

1.85 

1.62 

4.1 

2.0 

1.8 

1.50 

3.6 

1.8 

1.78 

1.6 

3.2 

1.8 

1.7 

1.68 

2.9 

1.7 

1.65 

1.93 

2.63 

1.65 

1.6 

5.8 

2.6 

1.5 

1.53 

6.1 

2.75 

1.6 



ao 

Note.— Oage  heights  interpolated  March  2, 9,  November  16,  and  De2ember  7.  Ice  conditions  January 
1  to  February  27.  Prom  January  12  to  February  27  river  was  frozen  entirely  across.  Oage  was  read  to 
the  surface  of  the  water  in  a  hole  in  the  ice.    The  following  comparative  readings  were  also  made: 


Date. 


January  12... 
January  18.. 
January  25.., 
February  3. . 
February  9.. 
February  16. 
February  23. 


a  Water  overflows  ice. 
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Station  rating  taUefor  Wabash  River  at  Logansporlf  Ind. ,  from  January  1  to  December  S  t ,  7905. 


Gage 
height. 

Discharge. 

Feel. 

8econd-feet. 

1.20 

330 

1.30 

360 

1.40 

420 

1.50 

510 

1.60 

630 

1.70 

770 

1.80 

920 

1.90 

1,080 

2.00 

1,250 

2.10 

1,425 

2.20 

1,610 

height. 

Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 


Discharge. 

^Second-feet. 
1,805 
2,010 
2,225 
2,445 
2,675 
2,910 
3,150 
3,395 
3,645 
3,905 
4,170 


Gage 
height. 


Discharge. 


Feet.     \8econd-/eet. 


3.40 
3.50 
3.60 
3.70 
a80 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 


4,440 
4,715 
4,995 
5,280 
6,570 
5,865 
6,160 
6,460 
6,760 
7,070 
7,380 


hSgS.   i  Discharge. 


Feet. 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
&20 
5.40 
5.60 
5.80 
6.00 


Second-feet. 
7,700 
8,030     I 
8,340     I 
8,670 
9,000 
9,340 
10,030 
10,720 
11,430 
12,160 
12.910 


Note.— The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  diai^iarKv 
measurements  made  during  1903-1905.  It  is  well  denned  between  gage  heights  1.3  feet  and  4  feet.  Tm* 
table  has  been  extended  beyond  these  limits.  Above  6  feet  the  discharge  Is  estimated,  being  based  on 
three  high-water  measurements  of  1904. 

Estimated  monthly  discharge  of  Wabash  River  at  Logansportf  Ind.,  for  1905, 
[Drainage  area,  3,163  square  miles.] 


Month. 


I        Discharge  in  second-feet. 
I  Maximum. 


Run-off. 


March ! 

April I 

May ' 

June ' 

July ' 

August ] 

Septeml)e  r ] 

Octol>er 

November ." ' 

December 


Second-feet 
persQuare 


Depth  in 
inches. 


1.76 
1.61 
2.20 
1.05 
.337 
.365 
.615 
.273 
.659 
1.07 


2.03 
1.68 
2.54 
1.17 
.388 
.421 
.fi86 
.315 
.fi24 
1,23 


Note.— No  estimate  for  frozen  period. 
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'WABASH    RIVER   AT   TERKR   HAUTE,    IND. 

This  station  w»  established  February  25,  1905.  It  is  located  at  the  Vandalia  line  rail- 
way bridge  near  the  city  waterworks.  There  are  no  tributaries  nor  any  islands,  falls,  or 
dams  in  the  river  near  the  station. 

The  channel  is  practically  straight  for  700  feet  above  and  below  the  station.  There  is  a 
considerable  angle  of  approach  on  the  right  bank,  but  practically  none  at  the  left  bank. 
The  right  bank  is  comparatively  low  and  alluvial,  but  is  protected  by  a  levee  that  does  not 
overflow.  The  left  bank  is  high,  covered  with  buildings,  and  does  not  overflow.  All  of  the 
water  passes  between  the  abutments  of  the  bridge.  The  bed  of  the  stream  is  composed  of 
hard,  permanent  material,  is  clean  of  vegetation,  and  always  consists  of  but  one  channel. 
The  current  has  a  medium-swift  velocity  at  low  stages.  - 

Discharge  measurements  are  made  from  the  downstream  lower  chord  of  the  bridge. .  The 
initial  point  for  soundings  is  the  center  of  the  truss  pin  through  the  left  end  of  the  doi^ii- 
stream  lower  chord  of  the  left  span  of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  downstream  side  of  the  bridge,  on  the  flrat  span 
from  the  left  bank;  length  of  chain,  42.97  feet.  During  1905  the  gage  was  read  by  Albert 
Shewmaker.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  Terre  Haute  city 
bench  mark  at  the  northeast  corner  of  First  and  Chestnut  streets;  elevation  0.33  foot.  (2) 
The  southeast  comer  of  the  left  abutment  of  the  Vandaha  Line  railway  bridge;  elevation, 
36.40  feet.  (3)  The  base  of  the  railroad  rail  immediately  opposite  the  pulley  at  the  gage 
box;  elevation,  42.51  feet.  Elevations  refer  to  the  datum  of  the  gage.  This  is  0.33  foot 
below  the  city  datum,  which  is  438.72  feet  above  mean  sea  level. 

Information  in  regard  to  a  former  gaging  station  maintained  in  the  city  of  Terre  Haute  is 
contained -in  the  following  publications  of  the  United  States  Geological  Survey  (Ann= 
Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  08,  p  220. 

Diachaige:  Ann  21,  iv,  p  171. 

Gage  heights:  WS  83,  p  177;  98,  p  220. 

Discharge  measurements  of  Wabash  River  at  Terre  HaMie^  InA.j  in  1906. 


Date. 


Hydrographer. 


May  12 

June  25 

July  29 do 

August  26 do 

September  11 do 

October  15 do 


S.  Brennan. 
.do 


wwth.l  ^XS' 


Feet. 
557 
521 
480 
502 
405 
455 


Square 
feet. 

5,584 

3,839 

2,662 

2,963 

2,773 

2,525 


Mean 
velocity. 

Gage 
height. 

Feel  per 
second. 

Feei. 

2.82 

6.00 

1.01 

3.74 

1.00 

1.42 

1.26 

2.00 

1.10 

•      1.81 

.82 

1.00 

Dis- 
charge. 


Second- 
feet. 

15,750 

7,367 

2,648 

3,700 

3,311 

2,066 
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Daily  gage  hsif^y  infeet,  of  Wabash  River  at  Terre  HaaUj  Ind.,  for  1906. 


Day. 


Feb. 


2 ' 

3     .1 

4 1 

5 

6   .    .'  .  . 

7 ' 

8 

9 

10 

11  . 

12 -  - 

13 

14 

15 

16 

1 
17 

18 !.  . 

19 

20 

21 '   .  . 

22 

23 

24 ! 

25 1 

28 

27 

28 

9.7 
12.3 
11.3 

29 

30 1 

31 1 

Mar. 


13.7 
14.3 
14.4 
14.7 
15.0 
13.3 
10.6 
9.0 
8.2 
7.3 
6.6 
6.5 
6.2 
5.6 
5.0 
4.6 
4.3 
4.0 
4.35 
5.1 
5.6 
5.6 
5.5 
5.8 
4.8 
4.8 
5.0 
5.0 
4.5 
4.1 
4.5 


Apr. 


5.1 
7.0 
7.2 
6.2 
5.2 
4.4 
3.9 
3.6 
3.3 
3.1 
3.0 
3.05 
3.1 
2.95 
2.72 
2.65 
2.4 
2.32 
2.15 
2.02 
2.82 
5.9 
9.2 
10.9 
10.6 
9.4 
8.4 
7.5 
8.0 
8.2 


May. 


8.6 
8.0 
6.7 
5.8 
5.3 
4.9 
4.7 
4.5 
4.9 
5.6 
5.3 
6.8 
12.7 
14.1 
16.1 
16.3 
17.0 
16.8 
15.7 
12.8 
9.5 
7.8 
6.6 
6.7 
5.0 
4.6 
4.3 
4.1 

a9 

6.7 
7.1 


Jane.     July.      Aug. 


6.4 

6.2 

6.6 

5.2 

4.6 

4.05 

4.7 

6.0 

5.6 

4.9 

4.6 

4.7 

5.2 

5.4 

5.1 

5.0 

4.6 

4.2 

4.8 

5.4 

7.3 

4.8 

4.1 

3.9 

a7 
as 

2.9 
2.65 
2.5 
2.4 


2.2 
2.02 
2.88 

a8 

2.78 

2.48 

2,28 

1.98 

2.35 

2.58 

4.0 

4-75 

4.25 

4.4 

4.4 

ass 
a4 
ao 

2.68  ; 

2.75  ' 
4.6 

a4  ; 

2.65  I 

2.28  I 

i.98 

1.78 

1.6 

1.5 

1.42 

1.78 

1.68 


1.72 
1.58 
1.38 
1.28 
1.22 
1.15 
1.3 
1.22 
1.48 
1.82 
1.68 
1.45 
1.28 
1.52 
2.62 
2.8 
2.62 
2.55 
2.25 
2.1 
2.38 
2.58 
a2.15 
1.72 
1.68 
1.78 
2.1 
2.38 
2.3 
2.02 
1.75 


Sept.  '    Oct. 


1.5 

1.75 

1.75 

1.6 

1.85 

1.95 

1.88 

1.7 

1.5 

1.4 

1.92 

ao 
ai 

2.72 

2.4 

a32 

a  95 

4.6 

5.0 

5.1 

4.8 

4.2 

a6 
a2 

2. 72 

2.32 

2.06 

1.8 

1.68 

1.5 


1.42 

1.4 

1.3 

1.22 

1.18 

1.18  I 

1.18  ' 

1.32 

1.3 

1.28 

1.18 

1.1 

1.02 

1.0 

1.0 

.96 

.9 
2.0 

a4 

4.15 
4.92 
4.68 
4.12 
a68 

as 

2.95 

2.7 

2.45 

2.2 

2.12 

1.96 


Not, 

1.9 

1.82 

1.85 

1.8 

1.88 

2.85 

a  4 

a9 

aos 

ass 

a02 

3.32 

ao5 
a  75 

2.52 

2.38 

2.22 

2.12 

2. 02 

1.92 

1.82 

1.75 

1.65 

1.65 

1.6 

1.65 

1.58 

1.42 

2.1 

8.0 


Dec. 

9.55 
9.85 
8.82 
7.(B 
6.02 
5.88 
5.3 
4.88 
4w4 
105 

as 
ac 
i*2 
a  IS 

2- Si 
2.65 
2.« 
2.  ."2 
2.35 
2.4S 
2.63 

a2 

4.9 
7.08 
7.4 
6.7 
6.0 
5.3 
4.9 
4.5 
4.4S 


a  Gsifl!e  height  interpolated. 
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Station  juting  table  for  Wabash  River  at  Terre  Hautef  Ind.,from  February  i 

1906. 


>  to  December  31, 


height. 


Discharge. 


Fett. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 


Second-feet.] 
1,945 
2,065 
2,195 
2,335 
2,485 
2,M3 
2,806 
2,978 
3,152 
3,330 
3,513 
3,700 
3,890 
4,080 
4,275 
4,470 


Gaffe 
height. 

Discharge. 
Second-feet. 

'     Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

2.50 

4,670 

4.20 

8,430 

7.40 

17,200 

2.60 

4,870 

4.40 

8.910 

7.60 

17,800 

2.70 

5,060 

1        4.60 

9,390 

7.80 

18,400 

2.80 

5,290 

4.80 

9,890 

8.00 

19,000 

2.90 

5,506 

5.00 

10,400    1 

8.20 

19,600 

3.00 

5,720 

5.20 

10,920    1 

8.40 

20.300 

3.10 

5,940 

5.40 

11,450 

8.60 

21,000 

3.20 

6,160 

5.60 

11,990 

8.80 

21,700 

3.30 

6,380 

5.80 

12,540 

9.00 

22,400 

^40 

6,606 

6.00 

13,100 

9.60 

24,150 

a50 

6,830 

6.20 

13,660 

10.00 

25,900 

a60 

7,055 

6.40 

14,240 

10.50 

27,800 

a  70 

.    7,280 

6.60 

14,820 

11.00 

29,800 

3.80 

7,510 

6.80 

15,400 

11.50 

31,800 

3.90 

7,740 

1        7.00 

16,000 

12.00 

33,800 

4.00 

7,970 

7.30 

16,600 

, 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge 
measurements  made  during  190a.  It  is  well  defined  between  gage  heights  1  foot  and  4  feet.  The  table 
has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  6.0  feet  and  also  on  well- 
defined  area  and  mean-velocity  curves  to  12  feet.  Above  this  point  the  curve  is  more  uncertain  as  the 
river  overflows. 

Estimated  monthly  discharge  of  Wabash  River  at  Terre  Haute,  Ind.^for  1906. 


Month. 


March 

April 

May 

June 

July 

August... 
September. 
October... 
November. 
December. 


Discharge  in  second-feet. 
Maximum.  Minimum.      Mean. 


48,800 
29,400 
60,800 
16,900 
9,765 
5,290 
10,660 
10,190 
19,000 
25,380 


7,970 
3,738 
7,740 
4,470 
2,676 
2,265 
2,643 
1,945 
2,676 
4,630 


18,690 
11,750 
22,560 
9,787 
5,454 
3,405 
5,164 
4,077 
5,033 
10,650 
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TIPPECANOE  RIVER  NEAR  BEL.PHI,  IND. 

This  station  was  established  March  14,  1903.  It  is  located  at  the  highway  brieve  at 
Springboro,  Ind.  The  nearest  railroad  station  is  Delphi,  5  miles  east  of  Springboro.  Tbe 
drainage  area  of  Tippecanoe  River  at  this  station  is  1,890  square  miles. 

The  channel  is  straight  for  about  1,600  feet  above  and  about  2,000  feet  below  the  station. 
Its  width  at  ordinary  stages  is  350  feet,  broken  by  two  piers,  and  at  high  water  is  510  feel, 
broken  by  three  piers.  Both  banks  are  high  and  can  not  overflow  to  any  considerable 
extent.    The  bed  of  the  stream  is  rocky  and  rough.    The  current  is  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  thi' 
gage  is  attached.    The  initial  point  for  soundings  is  the  face  of  the  east  abutment. 

A  standard  chain  gage  is  located  on  the  second  span  from  the  east  bank,  one  panel  length 
beyond  the  center  of  the  span;  length  of  the  chain,  25.66  feet.  The  gage  was  read  during 
1905  by  Lois  Imler.  The  bench  mark  is  the  head  of  an  anchor  bolt  in  the  east  abutment : 
it  is  the  outside  anchor  of  the  downstream  truss ;  elevation  above  the  zero  of  the  gage,  22.25 
feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  08,  pp  222-223;  128.  p  86. 
Discharge:  98,  p  223;  128,  p  87. 
Discharge,  monthly:  98,  p  224;  128,  p  88. 
Gage  heights:  98,  p  223;  128,  p  87. 
Rating  table:  98,  p  224;  128,  p  88. 

Discharge  measurements  of  Tippecanoe  River  near  Delphiy  Ind.,  in  1905, 


Date. 


March  21 . . 
May  27.... 

June  13 

July  14.... 
August  24. 
Octobers.. 


Hydrographer. 


S.  K.  Clapp 

M.  S.  Brennan. 

S.  K.  Clapp 

do 

M.  S.  Brennan. 
....do 


Width. 


Feet. 
319 
325 
285 
272 
256 
251 


Area  of 
section. 


Square 
feet. 

713 

682 

672 

617 

294 

276 


Mean 
velocity. 


Feel  per 
second. 

3.9 

3.23 

3.66 

3.44 

1.89 

1.78 


Gaee 
height. 


FeH. 
4.25 
4.29 
4.90 
4.10 
2.08 
2.96 


Dis- 

Secowid- 

fett. 

2  7S2 
2.203 
2,4» 
2.130 
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Daily  gage  height,  in  feetf  of  Tippecanoe  River  near  Delphi ,  lnd.,for  1906. 


Day. 

Jan.' 

3.04 
3.06 

aoo 

3.08 
3.06 

Feb. 
3.06 

Mar. 

7.8 

6.9 

6.1 

5.9 

5.7 

5.6 

5.5 

5.4 

5.1 

4.7 

4.1 

4.1 

4.05 

4.06 

4.2 

4.2 

4.2 

4.2 

4.1 

4.1 

4.05 

4.1 

4.3 

4.3 

4.2 

4.2 

4.2 

4.1 

4.1 

4.2 

4.1 

Apr. 

4.1 

4.0 

3.95 

3.7 

3.65 

a6 

3.5 

3.55 

3.55 

3.55 

3.5 

3.5 

a7 

3.9 

3.&5 

3.85 

3.8 

3.75 

5.2 

7.0 

6.1 

6.0 

6.0 

6.50 

5.8 

5.5 

5.4 

7.8 

8.0 

7.9 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

ao2 
ao9 
a  08 
a  04 
ao2 
ao 

2.98 

2,98 

2.97 

2.96 

2.96 

2.95 

2.94 

2.93 

2.91 

2.9 

2.9 

a  16 

4.4 

4.4 

4.3 

4.1 

4.0 

a  95 

a85 

a  8 
a  6 
a  35 
as 
a3 
a26 

Nov. 

Deo. 

I 

7.9 
7.8 
7.8 
7.6 
7.4 
7.3 
7.2 
6.8 
6.8 
6.5 
6.6 
10.1 
9.4 
10.2 
10.0 
9.8 
8.9 
7.6 
6.5 
48 
4.8 
4.7 
4.7 
4.6 
4.6 
4.4 
4.4 
4.4 
4.5 
4.5 
4.7 

4.4 

4.2 

4.0 

3.95 

3.9 

3.85 

175 

3.76 

3.9 

4.0 

4.5 

4.3 

4.4 

4.4 

4.4 

4.3 

5.0 

5.6 

5.0 

4.3 

4.2 

4.3 

4.05 

3.85 

3.7 

3,6 

3.65 

3.7 

3.5 

3.45 



3.4 

3.35 

3.3 

3.25 

3.15 

3,15 

3.25 

a25 

3.2 

3.3 

3.7 

4.3 

4.1 

4.0 

3.9 

3.7 

3.6 

3.45 

3.45 

3.35 

3.25 

3.2 

3.2 

3.15 

3.1 

3.07 

3.05 

3.02 

3.35 

3.65 

3.4 

3.35 

a3 

3.3 

3.25 

3.15 

3.06 

3.0 

ao 

2.98 
2.96 
2.97 
2.99 

ao 
a  00 
a  2 
a45 
a  3 
a  15 
a  15 
a  45 
a4 
a  35 
a  3 
a  25 
a  25 
a2 
a  15 
a  08 
a  01 

2.95 
2.98 

a  9 
a5 
a6 
a  75 
a  7 
a  55 
a  45 
a  35 
a  15 
ai 
ao9 
a  06 
ai 
a  3 
a  25 
a  15 
a  15 
a  15 
ai 
ai 
ao9 
a  08 
ai 
ai 
a  09 
ao8 
a  06 
ao5 
a  04 
a  03 

a25 
a25 
a  2 
a  2 
a  15 
a  8 

4.1 
4.0 

a  95 
a  95 
a  9 
a  9 

3.8 

a  7 
a  6 
as 
a  35 
a  35 
a  3 
a  3 
as 

3,3 

a  25 
a  25 
a  2 
a  16 
ai 
ai 

4.3 
4.4 

4.4 

2 

4.4 

3 

4.25 

4 

4.2 

5 

4.0 

6 

3.03 

3  85 

7     

3.0 
3.0 

a8 

8 

9 

a  7 
a66 

10 1 

3.55 

11 

3.1 

3.5 

12 

a45 

1 
13 

a4fi 

14 

15   

3.0 

a65 

3.6 

16 

3.5 

17 

a  45 

18 1  ...     . 

3.12 

a4 

19 

a  4 

20 1 

ai 

a25 

21 

22 

3.03 

2.3 

a  4 

23 ' 

4.8 

24 

4.65 

25 

3.15 

4.2 

26 

a  9 

27 - 

a9 

28 

3.1 

ass 

29 

ass 

30 

a8 

31 

4.90 

a7s 

Note.— There  were  Ice  conditions  during  January  and  February.  From  January  9  to  February  11 
the  river  was  frozen  over  excep  t  for  a  narrow  channel  near  the  west  bank.  February  12-28,  river  frozen 
entirely  across.  Gage  heights  are  to  surface  of  water  in  hole  In  ice.  The  following  comparative  read- 
ings were  also  made: 


Date. 


January  14.. 
January  21.. 
January  28.. 
February  4. 
February  11 
February  18 
February  25 


Water 
surface. 


Feet. 

ao 

a  03 

ai 
a  06 
ai 

3.12 

a  15 


T^-v  «f       Thick- 
Top  of       „essof 
*®®-      !      ice. 


Feet. 


Feet. 


2.9 

0.3 

a  03 

.35 

a  12  1 

.5 

.5 

a  12  i 

1.0 

a  12 

1.0 

a  19  , 

1.0 

IBR  169—06 6 
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Station  rating  table  for  Tippecanoe  River  near  Delphi,  Ind.,  from  January  1, 1904,  to  I^eeember 

SI, 1906. 


Oaee 

height. 

Discharge. 

Gage 
height. 

Feet. 

Dlfwharge. 

he®. 

Discharge. 

hei^t. 

DlflRhATlBB. 

Feet. 

Second-feet. 

Second-feet. 

Feet. 

Second-feet. \ 

Feet. 

Second-fert. 

2.70 

280 

4.20 

2,410 

5.70 

5,280 

8.40 

11.290 

2.80 

390 

4.30 

2,580 

5.80 

5,480    1 

8.60 

11,750 

2.90 

510 

4.40 

2,750 

5.90 

5,700    . 

8.80 

12,210 

3.00 

630 

4.50 

2,920 

6.00 

5,910 

9.00 

12,670 

3.10 

760 

4.60 

3,090 

6.20 

6,350 

1        9.20 

13,130 

3.20 

800 

4-70 

3,270 

6.40 

6,790 

9.40 

13,500 

3.30 

1,030 

4.80 

3,450 

6.60 

7,230 

9.60 

14,050 

3.40 

1,170 

4.90 

3,040 

6.80 

7,670 

9.80 

14,510 

3.50 

1,320 

5.00 

3,830 

7.00 

8,110 

laoo 

14,970 

3.60 

1,470 

5.10 

4,030 

7.20 

8,550 

10.50 

16,120 

3.70 

1,620 

5.20 

4,230 

7.40 

8,990 

11.00 

17,270 

3.80 

1,770 

5.30 

4,440 

7.60 

9,450 

11.50 

18,430 

3.90 

1,930 

5.40 

4,650 

1        7.80 

9,910 

12.00 

19,570 

4.00 

2,090 

5.50 

4,860 

8.00 

10,370 

12.50 

20,720  -^ 

4.10 

2,250 

5.60 

5,070 

1        8.20 

10,830 

13.00 

21,870 

NoTR.— The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  23  diachaxige 
measurements  made  during  1003-1905.    It  is  not  very  well  defined. 

Estimated  monthly  discharge  of  Tippecanoe  River  near  Delphi,  Ind.,  for  1905. 
[  Drainage  area,  1,800  square  miles.] 


Month. 


March 

April 

May 

June 

Jiriy 

August 

September 
October . . , 
November 
December. 


Discharge  in  second-feet. 


Maximum. 


9,910 
10,370 
15,430 
5,070 
2,580 
1,245 
1,930 
2,750 
2,750 
3,450 


Minimum. 


2,170 
1,320 

2,750 

1,245 
656 
570 
660 
510 
760 

1,030 


Mean. 


Run-oir. 


Seoond-feet '  tv»«#k  i« 


mile. 


_L 


3,411 
3,706 
7,507 
2,331 
1,197 
847 
960 
1,121 
1,383 
1,799 


1.80 
1.96 
3.97 
1.23 
.633 
.448 
.506 
.503 
.732 
.962 


2.  OS 

2.19 

4.58 

1.37 

.730 

.516 

.567 

.r»4 

.817 

LIO 


Note. — No  estimate  for  frozen  period. 
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VnSSrC  BRANCH  OF  W^HITE  RIVER  AT  INDIANAPOIilS,  IND. 

This  station  was  established  May  6,  1904.  It  is  located  in  the  central  portion  of  the 
city,  on  the  bridge  of  the  Cleveland,  Cincinnati,  Chicago  and  St.  Louis  Railway. 

The  channel  is  straight  for  about  500  feet  above  and  1,000  feet  below  the  station.  The 
nght  bank  is  high  and  seldom  overflows.  The  left  bank  is  high,  covered  with  buildings, 
and  never  overflows.  All  the  water  passes  between  the  abutments  of  the  bridge.  The 
bed  of  the  stream  is  composed  of  gravel  and  sand,  and  is  fairly  permanent.  There  is  one 
channel  at  all  stages.  At  low  water  the  current  is  too  sluggish  to  permit  of  very  accurate 
measurements. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  of  three 
spans,  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  downstream 
inner  face  of  the  right  abutment. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  the  bridge,  its  length  from 
the  end  of  the  wei^t  to  the  marker,  which  is  the  outside  of  the  ring,  being  37.10  feet. 
The  gage  was  read  during  1905  by  J.  D.  Burk.  The  chain  and  weight  are  kept  at  the 
water-softening  plant  of  the  Kingan  Packing  Company,  100  feet  downstream  from  the 
right  abutment  of  the  bridge.  The  gage  is  referred  to  bench  marks  as  foUows:  (1)  The 
south  capstone  of  the  ballast  wall  of  the  right  abutment;  elevation,  36.51  feet.  (2)  The 
downstream  top  edge  of  the  fifth  cross  girder  from  the  right  abutment  of  the  bridge;  eleva- 
tion, 36.54  feet.    Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  128,  p8B. 
Diflchaige:  96,  p  227;  128,  p  89. 
Discdiarge,  monthly:  128,  p  91. 
Gage  heights:  128,  p  90. 
Rating  table:  128,  p  90. 

Discharge  measurements  of  West  Branch  of  White  River  at  Indianapolis y  Ind.,  in  1906. 


Date. 


March  15 

May  13 

June  14 

September  11. . 


Hydrographer. 


S.  K.  Clapp 

M.  S.  BicnnAD . 

8.  K.  Clapp 

M.  8.  Brennan. 


October  18 do  . 


Width. 

Area  of 
section. 

Mean 
velocity. 

he^t. 

Feet. 

feet. 

Feet  per 
second. 

Feet. 

250 

1,415 

1.00 

8.80 

328 

2,836 

3.04 

13.30 

243 

1,277 

.57 

8.05 

272 

1,462 

.96 

8.98 

239 

1,234 

.50 

7.94 

Dis- 
charge. 

Second- 
feet. 

1,406 

8,626 

730 
1,427 

621 


84  STREAM    MEASUREMENTS    IN    1905,    PART    V. 

Daily  g^ige  height,  in  feet,  of  West  Branch  of  White  River  at  Ijidianapolvi,  Ind.,  for  J905. 
Day.  I  Jan.  |  Feb. 


I 


1 8.5 

2 '  8.3 

3 8.15 

4 '  7.65 

5 7.85 

6 1  7.85 

7 7.8 

8 1  7.55 

9 7.4 

10 1  7.35 

11 7.5 

12 8.1 

13 8.8 

14 8.9 

15 1  8.7 

16 8. 25 

17 i  8.2 

18 8.2 

19 8.1 

20 '  8.0 

21 7.95 

22 '  7.9 

23 7.75 

24 1  7.7 

25 7.3 

26 7. 2 

27 7.4 

28 7.5 

29 7.35 

30 7.3 

31... 7.35 


7.2 
7.1 
7.1 
7.15 
7.15 
7.1 
7.1 
7.2 
7.15 
7.15 
7.15 
7.1 
6.95 
7.0 
7.0 
7.1 
7.1 
7.2 
7.2 
7.25 
7.35 
7.55 
8.0 
9.7 
10.9 
11.7 
11.4 


Mar.  I  Apr. 


May.  '  June.  '  July.     Aug.     Sept.     Oct.   j  Nov.     l>«c. 


11.8 
12.1 
11.2 
10.8 
10.1 

9.6 

9.4 

9.6 
10.2 
10.7 

9.8 

9.5 

9.1 

8.9 

8.75 

8.9 

8.6 

8.75 

8.8 

8.9 

8.95 

8.8 

8.65 

8.6  . 

9.1 

9.1 

8.8 

8.55 

8.5 

9.5 
11.0 


10.6 
9.8 
9.3 
8.9 
8.75 
8.5 
8.4 
8.2 
8.15 
8.1 
10.3 
10.2 
10.0 
9.3 
8.85 
8.6 
8.4 
8.3 
8.2 
8.3 
10.1 
11.9 
11.8 
10.4 
9.6 
9.3 
9.2 
9.2 
9.4 
10.4 


10.4 
9.4 
9.0 
8.75 
8.6 
8.65 
9.0 
9.2 
8.95 
8.7 
8.9 
13.2 
13.3 
12.5 
11.1 
10.4 
10.0 
9.8 
9.5 
9.2 
9.0 
8.7 
8.5 
8.35 
8.2 
8.15 
8.1 
8.0 
8.3 
12.4 
12.2 


11.0 
9.8 
9.3 
8.8 
8.5 
8.7 
8.8 
8.9 
8.5 
8.3 
8.2 
8.2 
8.2 
7.95 
8.0 
7.9 
7.95 
7.9 
7.9 
7.95 
8.2 
8.4 
8.3 
8.1 
8.0 
7.9 
7.(i5 
7.6 
7.6 
7.6 


7.6 

7.6 

7.(i5 

7.65 

7.6 

7.6 

7.6 

7.6 

7.8 

8.0 

7.85 

7.8 

8.2    I 

8.2  I 
8.0    I 
7.85  j 
7.7 
7.7    I 
7.6 
7.55  I 
7.55  ■ 
7.5 
7.5,5  1 
7.55 
7.5    i 
7.5 
7.45  I 
7.35  ' 
7.3 

7.3  I 
7.3    I 


I     7. 


7.3 
7.3 
7.35 
7.3 
7.3 
7.3 
75 
7.65 
7.6 
7.6 
7.5 
7.5 
7.65 
7.85 
8.2 
8.65 
8.8 
8.6 
8.5 
8.3 
&3 
8.9 
8.5 
8.2 
8.6 
9.9 
9.6 
8.9 
8.5 
8.15 
7.9 


7.8 
7.7 
7.6 

7.8 
7.75 
7.65 
7.6 
7.5 
7.6 
7.85 
11.1 
11.5 
9.8 
9.0 
9.1 
11.7 
12.0 
10.8 
9.6 
9.3 
8.8 

as 

8.3 

8.2 

8.0 

7.9 

7.85 

7.85 

7.75 


I 


8.35 

10.3 

10.7 
9.6    : 
9.0     ' 
8.6 
8.3 
8.2 
a  15 
S.0 
7.95 

8.0  I 
7.9    I 
7. 85 
7.8 

7.9 
a  25 
9.15 

9.1  1 

a85  ' 

ae 

as 

a  15  I 

ao 

ao 

7.9 

7.8 
7.75  I 
7.8 


I.  $ 

7.65 

7.9 

&4 

9.7 

9.35 

a9 
as 
as 

&lo 

ai 
ao 

7.95 

7.85 

7.8 

7.8 

7.75 

7-6 

7.6 

7.55 

7.5 

7.5 

7.5 

7.5 

7.66 


n4 


h.2 
S.4 


s.  15 
S.  1 

7.  '.*-'> 


9  y 
111  .s 
1').  I 

S.4 

a  15 
as 

ao 


Note.— Ice  conditions  unknown;  discharge  applied  as  for  open  channel. 

Station  rating  tabUfor  West  Branch  of  White  River  at.  Indianapolis,  huL,  from  January  I 

to  December  SI,  1905. 


Gtigo 
height. 

Discharge. 

Gage 
1   height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

height. 

Discharge. 

Feet. 

1 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feft . 

6.90 

125 

a  20 

800 

9.50 

'         2,005    , 

11.40 

4.655     1 

7.00 

150 

a  30 

880    1 

9.60 

'          2,115 

11.60 

5,005 

7.10 

180    1 

a  40 

960 

9.70 

2,225 

11.80 

5.375 

7.20 

215    ' 

a  50 

1.045     1 

9.80 

2.345 

12.00 

5,765 

7.30 

255    1 

a  60 

1.130    1 

9.90 

'          2,465 

12.20 

6.165 

7.40 

.•«u 

a  70 

1.215    j 

10.00 

2,585 

12.40 

6,5av 

7.50 

\m  1 

a  80 

1,305     1 

10.20 

2,84.5    1 

12.60 

7.015 

7.60 

400    1 

a9o 

1,395 

10.40 

3,125 

12.80 

7,455 

7.70 

455 

9  00 

1,490    1 

10.60 

3,405    i 

13.00 

7.9a> 

7.80 

515 

9.10 

1,585 

10.80 

3,605 

laso 

9.055 

7.90 

680 

9.20 

1.685     1 

11. (X) 

3,995 

14.00 

10.210 

aoo 

1             660 

9.30 

1,785 

11.20 

4,315 

S.  10 

1         m 

9.40 

1.895 

' 

Note.— The  aoove  table  U  api)lioable  only  for  open-channel  conditions.  It  is  based  on  10  di8chAre«> 
measuremenlB  niHde  during  19()4  5.  It  is  well  denned  between  gage  heights  7.2  feet  and  9  feet.  The 
table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  13.3  feet. 
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Estimated  monthly  discharge  of  West  Branch  of  White  River  at  Indianapdis,  Ind.,for  1906. 
[Drainage  area,  1,520  square  miles.] 


Month. 


'     Discbarge  in  second-feet. 
Maximum.   Minimum.      Mean. 


Run-off. 


Second-feet 

?r  squ 

mile. 


per  square 
mil( 


Depth  in 
inches. 


January 1,395 

February j  5, 185 

March !  5,9«5 

April 5, 565  I 

May 8, 595 

June 3,995 

July '  800 

August 2. 465 

September '  5, 765  \ 

October 3,545  j 

November I  2, 225  | 

December 3, 265 

The  year 8.595 


215 
138 
1,045 
725 
650 
jpO 
255 
255 
350 
455 
350 
400 


598 
759 
2,171  , 
1,992  \ 
2,522  I 
971  \ 
436  I 
803  I 
1,491 
1,008  I 

669 
1,070 


0.393 

1.43 
1.31 
1.66 
.639 
.287 
.52iB 
.981 
.663 
.440 
.708 


0.453 
.520 
1.65 
1.46 
1.91 
.713 
.331 
.609 
1.09 
.764 
.491 
.816 


138 


1.208 


.786 


10.81 


See  gage  height  footnote. 

EEL  RIVER  AT  CATARACT,  IXD. 

This  station  was  established  August  6, 1903.  It  is  located  6  miles  from  Cloverdale,  Ind., 
and  one-half  mile  northeast  of  Cataract,  Ind.  It  is  300  feet  above  a  dam,  below  which 
there  is  a  fall  of  35  feet.     The  drainage  area  of  Eel  River  at  this  station  is  255  square  miles. 

The  channel  is  straight  for  about  500  feet  above  and  300  feet  below  the  bridge.  Both 
banks  are  high  and  rocky  and  will  not  overflow.  The  bed  of  the  stream  is  a  smooth  rock 
ledge,  nearly  level  between  the  bridge  abutments.  The  current  varies  from  swift  to  rather 
sluggish.  _ 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  covered 
highway  bridge,  which  has  a  length  between  abutments  of  128  feet.  The  initial  point 
for  soundings  is  the  face  of  the  left  abutment  at  the  top  of  the  coping  on  the  upstream 
side  of  the  bridge. 

The  gage  is  a  3  by  6  inch  oak  timber,  securely  fastened  to  the  west  abutment  on  the  down- 
stream face.  The  gage  was  read  during  1905  by  Jos?ph  Steiner.  Bench  marks  were  estab- 
lished as  follows:  (1)  A  wire  nail  in  the  root  of  a  small  elm  tree  in  a  stone  wall  on  the 
north  side  of  the  road  approaching  the  bridge  on  the  west  side  of  the  river  and  almut  50 
f(»et  from  the  bridge;  elevation,  12.60  feet.  (2)  A  wire  nail  in  the  root  of  a  large  oak  tree 
in  the  pasture  on  the  west  side  of  the  river,  300  feet  from  the  bridge  and  20  feet  from  the 
fence  which  bounds  the  south  side  of  the  road  approaching  the  bridge;  elevation,  27.20 
feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Wat<»r-vSupply  Papers 
of  the  United  States  Geological  Survey: 

Description:  98,  pp  218-219;  128,  pp  91  92. 

DLflcharge:  98,  p  219. 

Gage  heights:  98,  p  219;  128,  p  92. 
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Daily  gage  height,  in  feet,  of  Ed  River  at  Cataract,  Ind.,for  1905. 


Day. 


1.. 

2.. 

3.. 

4. 

5.. 

6.. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
U. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27, 
28. 
29. 
30. 
31. 


Jan. 

a3 
3.2 
3.1 
3.0 
2.9 
2.8 
2.7 
2.8 
2.8 
2.9 
2.9 
3.0 
3.0 
3.0 
2.9 
2.9 
2.8 
2,8 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 


Feb. 

2.1 

2.1 

2.1 

2,0 

2.0 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.6 

1.7 

1.8 

1.8 

1.8 

2.0 

2.2 

2.3 

2.6 

2.8  I 

3.0 

3.0' 

ao  I 

3.1, 
3.2 


2.5  |. 
2.4    . 

2.3  '. 


I 


liar. 

3.3 
3.4 
3.5 
3.6 
3.6 
3.5 
3.4 
3.2 
3.0 
2.9 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.5 
2.5 
2.4 
2.4 
2.3 
2.2 
2.2 
2.1 
2.0 
2.0 
2.0 
2.1 
2.2 
2.3 
2,3 


Apr. 

2.4 
2.3 
2.2 
2.1 
2,1 
2.0 
2.0 
2.0 
1.9 
1.8 
1.8 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.9 
1.9 
2.0 
2.0 
2.0 
2.2 
2-3 
2.5 
2.7 
4.0 
4.0 


May. 


3.9 
3.8 
3.8 
3.7 
3.5 
3,4 
3.3 
3.2 
3.6 
3,6 
3.6 
3.5 
3.5 
3.4 
3.2 
3.1 
3.0 
2.9 
2.8 
2.7 
2.6 
2.6 
2.5 
2.4 
2.3 
2.3 
2.2 
2.2 
2.1 
2.1 
2.1 


Jane. 


2.0 

2.0 

2.0 

2.0 

2.1 

2.1 

2.0 

2.0 

2.1 

2.0 

2.1 

2.1  I 

2.0  I 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

2.8 

2.7 

2.6 

2,5 

2.4 

2.3 

2.2 

2.1 


July. 

Aug. 

2.0 

1.1 

1.9 

1.1 

1,8 

1.0 

1.7 

1.0 

1.6 

1.0 

1.7 

1.0 

1.8 

l.l 

2.0 

1.1 

2.0 

1.2 

2.0 

1.2 

1.9 

1.3 

1.9 

1.2 

1.8 

1.3 

1.9 

1.4 

2.0 

1.6 

2.0 

1.7 

1.9 

1.9 

1.8 

2.0 

1.7 

2.5 

1.6 

2.4 

1.5 

2.4 

1.4 

2.3 

1.3 

2.2 

1.2 

2.1 

1.2 

2.0 

1.3 

2.0 

1.3 

2.0 

1.4 

1.9 

1.4 

1.9 

1.3 

1.8 

1.2 

1.7 

Sept.     Oct.  ;  Nov.    D«r. 


1.6 
1.5 
1.6 
1.8 
1.9 
1.9 
1.8 
1.8 
1.8 
1.7 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.1 
1.2 
1.4 
1.5 
1.6 
1.6 
1.7 


1.6 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
1.2 
1.2 
L3 
1.3 
1.4 
1.5 
1.6 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.3 
2.3 
2.3 
2.2 
2.1 
2.1 
2.0 
2.0 
2,0 
1.9 
1.8 


1.8 
I.S 
1.9 
1.9 
2.0 
2.0 
2.1 
2.0 
2.0 
1.9 
L9 
2.0 
2.0 
2.1 
2.1 
2.0 
1.9 
1.9 
L8 
L7 
1.6 
1.5 
1.5 
1.4 
1.5 
1.6 
1.7 
1.9 
2.0 
2.0 


13 
14 
H 
14 
13 
13 
12 
II 
10 
10 

II 

12 
13 
14 

14 


IS 
IS 


Note.— Ice  conditions  unknown. 

EAST  BRANCH  OF  WHITE  RFVER  AT  SHOALS,  IND. 

This  station  was  established  Juno  25, 1903.  It  is  located  at  the  highway  bridge  in  tb^ 
village  of  Shoals,  Ind.,  400  feet  above  the  Baltimore  and  Ohio  Southwestern  Railmad 
bridge.    There  are  rapids  just  below  this  station,  also  about  5J  miles  below. 

The  channel  is  straight  above  and  below  the  station.  The  right  bank  is  a  high,  rocky 
road  embankment  and  never  overflows;  the  left  bank  is  a  steep,  rocky  bluff  and  does  not 
overflow.  The  bed  of  the  stream  is  rocky,  and  the  channel  is  divided  into  three  parts  br 
the  bridge  piers.    The  current  is  swift. 

Discharge  measurements  are  made  from  the  three-span  highway  bridge,  to  which  the  ga^ 
Ls  attached.    The  initial  point  for  soundings  is  the  face  of  the  left  abutment. 

A  standard  chain  gage  is  fastened  to  the  railing  and  metal  posts  of  the  downstream  side 
of  the  first  span  on  the  left  end  of  the  highway  bridge;  length  of  the  chain,  46.41  feet.  The 
gage  was  read  during  1905  by  O.  II.  Griest.  The  bench  marie  is  the  stone  cap  on  the 
downstream  end  of  the  first  pier  from  the  left  bank.  Its  elevation  is  100.00  feet  above 
the  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  98,  pp  216-217;  128,  p  93. 
Diaeharge:  96,  p  217;  128,  p  93. 
Diacharge,  monthly:  98,  p  218;  128,  p  95. 
Oage  heights:  98,  p  217;  128,  p  94. 
Rating  table:  08,  p  218;  128,  p  95. 


WABASH    KIVER    DHAlNAGE    BASIN.  SY 

DMuirge  iMOSuremenis  of  East  Branch  of  White  River  ai  ShodU^  Ind.,  in  1906. 


Date. 


March  16.. 
May  15. . . . 

June  15 

October  16. 


Hydrographer. 


S.  K.Clapp... 
M.  S.  Brennan 
S.  K.Clapp... 
M.  9.  Brennan 


Width 


Feet. 
355 
406 
330 
313 


Area  of 
section. 


Square 
Jeet. 

1,421 

4,248 

744 

664 


Mean 
velocity. 


Feet  per 
second. 

4.28 

4.26 

2.47 

1.74 


Gage  Difl- 

helgnt.  '  charge. 


Feet. 
66.00 
73.68 
64.40 
63.80 


Second- 
feet, 

6,090 

18,120 

1,838 

082 


DaUy  gage  height^  infeei,  of  East  Branch  of  White  River  at  Shoals,  Ind. ,  for  1906. 


Day. 

Jan.    ' 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

65.6 

63.9 

66.4 

66.0 

67.0 

66.4 

64.3 

63.8 

66.1 

63.9 

65.6 

66.3 

2 

65.0 

64.0 

68.4 

66.0 

67.2 

66.8 

64.2 

63.8 

65.6 

64.0 

65.4 

69.0 

3 

64.7 

63.8 

67.9 

65.9 

67.5 

66.4 

64.1 

63.8 

65.0 

64.0 

65.3 

70.0 

4 

64.5 

63.8 

68.0 

65.6 

67.0 

65.8 

64.1 

63.7 

64.7 

64.1 

65.2 

71.0 

5 

64.3 

63.7 

68.1 

65.3 

65.8 

65.4 

64.0 

63.6 

64.3 

64.1 

66.0 

70.8 

6 

64.3 

63.7 

67.1 

65.0 

66.1 

65.2 

64.0 

63.6 

64.2 

64.3 

66.5 

69.3 

7 

64.1 

63.7 

66.7 

64.9 

67.0 

65.9 

64.0 

63.5 

64.2 

64. 5 

66.5 

68.4 

8 

63.9 

63.7 

67.1 

64.8 

67.3 

64.9 

64.0 

63.6 

64.0 

64.6 

66.8 

67.0 

9 

63.7 

63.7 

70.6 

64.7 

67.5 

64.9 

63.9 

63.7 

64.0 

64.6     67.0 

66.5 

10 

63.6 

63.8 

71.5 

64.5 

68.0 

65.0 

63.9 

63.7 

64.0 

64.4  1  66.7 

65.6 

11 

63.6 

63.9 

71.7 

65.1 

68.8 

64.9 

64.0 

63.8 

64.2 

64.2  j  66.2 

65.4 

12 

65.5 

64.D 

70.0 

65.3 

09.6 

64.8 

64.2 

64.0 

64.2 

64.1     65.8 

66.2 

13 

65.5 

64.2 

68.9 

65.4 

71.6 

64.6 

64.3 

64.1 

64.1 

64.0     65.5 

65.2 

14 

68.4 

64.4 

67.2 

65.4 

72.8 

64.5 

64.3 

64.8 

64.1 

63.9     6&2 

65.1 

15 

66.0 

64.5 

66.4 

65.2 

74.0 

64.4 

64.2 

66.2 

64.2 

63.8     65.2 

66-0 

16 

65..7 

64.6 

66.0 

65.0 

75.2 

64.3 

64.2 

66.7 

64.2 

63.8 

66.0 

64.9 

17 

66.8 

64.4 

65.8 

64.8 

76. 2 

64.3 

64.2 

66.1 

64.2 

64.0 

64.0 

64.8 

18 

67.2 

64.2 

65.5 

64.6 

75.3 

64.  b 

64.1 

66.1 

64.1 

65.3 

64.8 

64.7 

19 

65.8 

64.0 

65.4 

64.5 

72.3 

64.3 

64.0 

66.0 

64.0 

69.1 

64.8 

618 

20 

65.2 

63.9 

65.2 

64.4 

60.7 

64.8 

64.0 

66.7 

64.0 

71.1 

64.8 

66.0 

21 

64.7 

64.2 

65.2 

64.6 

67.4 

65.0 

63.9 

66.1 

64.2 

69.4  1  64.9 

66.8 

22 

64.5 

65.0 

65.1 

66.6 

66.4 

65.4 

63.9 

65.0 

64.3 

60.8     65.0 

67.0 

23 

64.4 

65.2 

65.0 

67.7 

6t..0 

6.>.6 

64.0 

&5.8 

64.3 

68.7     64.9 

68.2 

24 

63.8 

66.0 

65.0 

68.7 

65.6 

65.8 

64.4 

66.0 

64.1 

67.3  ,  64.8 

68.4 

25 

63.8 

67.1 

65.0 

67.5 

65.4 

65.4 

64.4 

66.0 

64.0 

67.0 

64.7 

68.5 

26 

63.8 

70.3 

65.0 

67.0 

65.2 

05.1 

64.3 

65.9 

63.9 

68.0 

64.7 

67.9 

27 

63.0 

71.6 

65.0 

66.9 

65.1 

64.9 

64.:^ 

66.7 

63.8 

67.9 

64.7 

66.9 

28..>. 

64.0 

68.2 

65.7 

66.4 

65.0 

64.7 

64.2 

65.4 

63.8 

68.0     64.9 

66.6 

29 

64.0 

65.2 

66.2 

64.9 

64.6 

64.0 

66.3 

63.8 

67  3     66.1 

66.0 

30 

61.0 

65.6 

66.4 

65.0 

64.4 

6o.9 

66.2 

63.8 

66.6     65.8 

65  9 

31 

1      63.9 

1 

66.0 

65.0 

63.8 

64.9 

66.0   

G6.8 

88 
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Station  rating  table  for  East  Branch  of  White  River  at  Shoals,  Ind.,  from  January  1  to 

December  31, 1905. 


Gage 
helSt. 

Discharge. 

heiS^ 

Discbarge. ' 
Second-feet., 

Gage 
height. 

Discharge. 

Gam 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Feet. 

Second- feet. 

Feet. 

Second-feet. 

63.50 

570 

65.40 

4,041    ' 

67.30 

8,300 

7a  40 

15,530 

eaeo 

670 

65.50 

4,266    , 

67.40 

8,620 

70.60 

15,960 

63.70 

790 

65.(]0 

4,492 

67.50 

8,850    1 

7a  80 

16,440 

6a  80 

918 

65.70 

4,718 

67.60 

9,060 

71.00 

16,900 

63.90 

1,050 

65.80 

4,945 

67.70 

9,310 

71:20 

17,380 

64.00 

1,190 

'      65.90 

5,172    1 

67.80 

9,540 

71.40 

17.830 

64.10 

1,338 

66.00 
66.10 

5,400 

67.90 

9,770 

71.60 

18,280 

64.20 

1,500 

5,630 

68.00 

10,000 

71.80 

18, 7« 

64.30 

1,673 

1      66.20 

5,860 

68.20 

10,460 

72.00 

19,300 

64.40 

1,856 

1      66.30 

6,000 

68.40 

10,920    , 

72.50 

20,350 

64.50 

2,051 

66.40 

6,320 

68.60 

11,380 

73.00 

21,500 

64.60 

2,259 

1      66.50 

6,550 

68.80 

11,840 

73.50 

22,700 

64.70 

2,479 

em.  (SO 

6,780 

69.00 

12,300 

74.00 

23,900 

64.80 

2,700 

66.70 

7,010 

60.20 

12,7(50 

74.50 

25,100 

64.90 

2,922 

66.80 

7,240 

09.40 

13,220 

75.00 

26.300 

65.00 

3,145 

66.90 

7,470 

69.60 

13,680 

75.50 

27,500 

65.10 

3,385 

67.00 

7,700 

69.80 

14,140    i 

76.00 

28,700 

65.20 

3,592 

j      67. 10 

7,930 

70.00 

14,600 

76.50 

29,900 

65.30 

3,816 

67.20 

8,160    1 

1 

70.20 

15,060    1 

Note.— The  above  table  is  applicable  onlv  for  open  channel  conditions.  It  is  baaed  on  14  discharge 
measurements  made  during  1SK)3-1905.  It  is  fairly  well  defined  between  gage  heights  63.2  fe^t  and  (t* 
feet.  The  table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  95.2  feet 
This  measurement  may  be  considerably  in  error  owing  to  backwater. 

Estimated  monthly  discharge  of  East  Branch  of  White  River  at  Shoals,  Ind.,for  1905. 
[Drainage  area,  4,900  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. '  Minimum. 


8,160 

18,280 

18,510 

11,610 

29,180 

7,240 

1,85(5 

7,010 

4,492 

17,130 

7,700 

16,900 


29.180 


670 

790 

3,145 

1,856 

2,922 

1,673 

918 

570 

918 

918 

2,479 

2,479 


Mean. 


Run-off. 


2,694 
3,216 
7,320 
4,801 
10,608 
3,363 
1,315 
3,191 
1,691 
5,264 
4,106 
7,263 


570 


4,568 


0.550  j 
.656 

1.50 
.980 

2.18    ! 


.651 
.325 

1.07    ' 
.838 

1.48    [ 


a  634 
.683 

1.73 

1.09 

2.51 
.TU'i 
.3W 
.7.0 

1.23 
.935 
1.71 


12.7 


NoTX.— Practically  no  ice  conditions;  discharge  applied  as  for  open  channel. 


OHIO    RIVER    DRAINAaE    BASIN. 
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TENNESSEE  RIVER  BASIN. 


BKSCRIPTION   OF  BASIN. 


Tennessee  River  is  formed  by  the  junction  of  the  French  Broad  and  the  Holston,  about  4 
miles  above  KnoxviUe,  Tenn.  It  flows  south  west  ward,  crossing  into  Alabama  about  40  miles 
below  Chattanooga,  Tenn.,  and,  after  crossing  the  northern  part  of  Alabama,  again  enters 
Tennessee  in  Harding  County.  It  then  flows  northward,  crossing  Tennessee  and  Kentuckj"-, 
and  enters  Ohio  River  at  Paducah,  about  40  miles  above  Cairo.  Its  principal  tributary  on 
the  north  is  Clinch  River,  which  enters  it  near  Kingston,  Roan  County,  Tenn.  The  prin- 
cipal tributaries  on  the  south  are  Hiwassee  and  Little  Tennessee  rivers.  The  Hiwassee  rises 
in  the  northern  part  of  Georgia  and  flows  into  the  Tennessee  about  30  miles  above  Chatta- 
nooga. Its  principal  tributaries  are  the  Ocoee  and  Nottely.  Little  Tennessee  River  rises 
in  the  northeast  comer  of  Georgia,  flows  across  the  southwestern  part  of  North  Carolina, 
and  enters  the  Tennessee  near  Loudon,  Tenn.  Its  principal  tributary  is  the  Tuckasegee. 
French  Broad  River  rises  in  the  western  part  of  North  Carolina.  Its  principal  tributaries 
are  the  Pigeon  and  the  Nolichucky.  Holston  River  rises  iti  the  western  part  of  Virginia. 
Its  principal  tributary  is  Watauga  River. 

FRENCH  BROAD  RIVER  AT  HORSESHOE,  N.  C. 

This  station  was  established  October  4,  1904,  by  B.  S.  Drane.  It  is  located  at  the  steel 
highway  bridge  at  Horseshoe,  N.  C. 

The  channel  is  straight  for  about  2,000  feet  above  and  1,500  feet  below  the  station.  The 
current  is  of  fair  velocity  at  all  stages  except  the  lowest,  when  it  becomes  sluggish  along 
the  right  bank.  The  right  bank  is  of  earth,  wooded,  and  about  15  feet  high.  The  left 
bank  is  similar,  but  is  cleared.  The  earth  embankments  which  form  the  bridge  approaches 
on  either  side  are  of  such  a  height  that  all  the  wat-er  pa.sses  beneath  the  bridge  and  through 
a  flood  channel  81  feet  wide,  which  is  opened  through  the  embankment  140  feet  from  the 
left  end  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  on  the  downstream  hand  rail  over  the  inner  edge  of  the  capstone 
of  the  left  abutment. 

A  plain  staff  gage,  graduated  to  feet  and  tenths,  is  attached  vertically  to  a  1}  by  4  inch 
oak  timber,  which  is  driven  into  the  bed  of  the  stream  to  a  firm  foundation  and  nailed  to 
an  overhanging  birch  on  the  right  bank,  25  feet  below  the  bridge.  It  is  read  once  each 
day  by  Charles  Duncan.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  The  upper 
surface  of  the  downstream  end  of  the  first  floor  beam  from  the  left  bank,  15  feet  from  the 
initial  point  for  soundings;  elevation,  20.48  feet.  (2)  The  center  of  the  head  of  a  wire  nail 
driven  into  the  downstream  face  of  a  large  birch  tree  on  the  right  bank,  about  20  feet  above 
the  bridge;  elevation,  12.40  feet.     Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey,  No.  128,  pages  98-99. 

Discharge  measureTnenta  of  French  Broad  River  at  Horseshoe,  N.  C,  in  J 905. 


Date. 

Hydrographer. 

Width. 

Feet. 
81 
81 
81 
81 
• 

Area  of 
section. 

Square 
feet. 

439 

522 

488 

259 

Mean 
velocity. 

Feet  per 
second. 

2.02 

2.22 

2.27 

1.60 

height. 

Feet. 
3.10 
3.84 
3.60 
1.37 

Dis- 
charge. 

i 

Aprill2. 

June  22 

B.  S.  Drane 

Second- 
feet. 

888 

....;do 

1,159 

August  29 

do.                 ...  .             

1,109 

November  11 .. 

W.E.Hall 

415 

90 
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Daily  gage  height ,  in  feet  ^  of  French  Broad  River  at  Horseshoe,  N.  C.,for  1905. 


Day. 

Jan. 

Feb. 

1.7 

1.65 

1.6 

1.5 

1.5 

1.9 

1.8 

2.35 

3.4 

5.0 

3.8 

3.1 

6.3 

5.3 

4.0 

3.0 

3.0 

2.85 

2.6 

2.8 

8.9 

6.7 

6.7 

6.0 

5.4 

5.0 

4.6 

4.4 

Mar. 

Apr. 

May. 

June. 

3.3 
3.0 
2.8 
2.7 
2.7 
2.6 
2.4 
2.35 
2.2 
2.1 
2.1 
2.0 
2.0 
1.85 
2.4 
10.2 
8.9 
6.3 
4.2 
4.4 
4.9 
3.9 
3.8 
3.3 
2.75 
2,7 
2.75 
2.7 
2.4 
3.2 

July. 

6.8 
7.2 
4.8 
3.7 
3.4 
3.8 
3.8 
4.8 
3.7 
3.2 
6.6 
12.5 
13.8 
15.2 
15.0 
7.8 
6.7 
6.0 
5.7 
5.3 
5.0 
5.3 
4.6 
4.2 
4.0 
3.2 
1      3.4 
4.1 
3.8 
1      3.4 

'      3.4 

1 

Aug. 

3.1 
2.8 
2.8 
2.9 
3.2 
2.9 
2.85 
2.8 
6.5 
5.5 
10.2 
10.8 
10.6 
7.5 
6.3 
5.4 
5.3 
4.5 
4.4 
4.4 
4.3 
4.6 
5.6 
6.6 
6.0 
5.4 
4.5 
4.0 
3.6 
3.4 
3.3 

Sept. 

Oct. 

Nov. 

|D«. 

1 

1.6 
1.45 
1.45 
1.4 
1.15 
1.25 
4.7 
2.7 
2.0 
.95 
.65 
8.4 
10.2 
7.0 
4.5 
3.7 
3.2 
2.7 
2.55 
2.5 
2.35 
2.2 
2.i 
2.0 
1.8 
2.5 
3.4 
3.6 
2.4 
2.2 
1.8 

4.0 
3.9 
3.8 
3.5 
3.4 
3.3 
3.3 
3.3 
3.2 
5.2 
4.8 
4.0 
4.2 
3.8 
3.5 
3.3 
3.1 
3.0 
2.9 
2.8 
3.3 
3.7 
3.2 
3.0 
3.1 
2.9 
2. 75 
■  2.5 
2.5 
2.5 
2.6 

1 
2.4 
2.35 
2.3 
2.25 
2.4 
3.2 
2.7 
2.4 
2.4 
2.8 
2.5 
2.6 
3.8 
3.4 
2.9 
3.0 
2.7 
2.5 
2.35 
2.3 
2.25 
2.2 
2.15 
2.1 
2.1 
2.9 
2.6 
2.4 
2.3 
3.2 

2.6 
2.4 
2.4 
4.0 
4.7 
8.4 
6.3 
5.7 
4.8 
4.6 
4.0 
3.6 
3.3 
3.2 
2.9 
5.9 
4.8 
3.8 
3.4 
3.2 
3.0 
3.3 
3.2 
4.0 
3.3 
3.5 
5.8 
6.3 
4.5 
4.2 
3.6 

3.2 

4.0 

3.8 

3.4 

3,2 

2.95 

2.8 

2.75 

2,7 

2.65 

2.55 

2.55 

2.5 

2.4 

2.4 

2.35 

2.3 

2.25 

2.35 

2.3 

2.3 

2.15 

2.0 

2.0 

1.95 

1.9 

1.85 

1.85 

1.8 

1.8 

1.8 

1.8 

1.85 

2.4 

2.0 

1.8 

1.75 

1.65 

1.6 

1.6 

6.9 

4.4 

2.7 

2.3 

2.1 

2.0 

2.0 

1.9 

1.85 

1.8 

1.8 

1.8 

1.75 

1.7 

'     1.65 
1.85 
1.95 
1.8 
1.75 

i     1.7 
1.7 

1.65 
1.6 

1.55 
1.5 
1.5 
1.45 

1.45 
1.45 

1.4 
1.4 
1.4 
1.4 

!:L 

1.35 

1.3 

1.25 

1.2 

1.2 

1.45 

1.7 

1.45 

1.35 

1.3 

1.3 

1.3 

1.3 

1.25 

1.25 

1.3 

■        1.3 

2         

1       13 

3 

'       9.4 

4 

6^3 

5              .   . 

'       ,-iS 

6 

7 

--  ^ 

8 

'    .i« 

9 

9.0 

10 

1    ..1 

11 

5.4 

12 

4.4 

13 

3.6 

14 

1       212 

15 

.       3.6 

16 

4« 

17 

18 

19 

a.* 

3.1 

20 

3.2 

21 

7a 

22.   ..   

5  3 

23 

4.6 

24 

4.7 

25 

4.4 

26 

3.S 

27 

3.5 

28 

3.2 

29 

... 

30 

4.4 

31 

4.S 

FRENCH  BROAJD  RIVER  AT  SMITH  BRFDOE,  NEAR  ASHEVIL.LE,  N.  C. 

This  station  is  located  at  the  steel  highway  bridge  known  as  Smith  Bridge,  about  1  mile 
below  the  Southern  Railway  depot  at  Asheville,  N.  C,  and  near  the  end  of  the  Patton 
avenue  line  of  the  Asheville  Street  Railway  Company.  The  United  States  Weather  Bureau 
maintains  a  station  at  this  place,  and  during  1904  a  number  of  discharge  measurements 
were  made  by  the  United  States  Geological  Survey.  During  1905  the  discharge  measure- 
ments have  been  continued  and  the  gage  heights  have  been  furnished  by  the  Weather 
Bureau. 

The  channel  is  straight  for  about  1 ,500  feet  above  and  800  feet  below  the  station.  There 
is  but  one  channel  at  all  stages,  broken  by  three  piers  at  ordinary  and  four  at  high-water 
stages.  The  banks  arc  not  high,  but  all  water  will  probably  be  confined  between  the 
abutment.8,  as  the  road  has  been  raised  by  embankments.  The  current  is  fairly  swift  and 
somewhat  irregular.    The  bed  is  of  sand  and  bowlders  and  is  irregular. 

Discharge  measurements  are  made  from  the  walkway  on  the  upstream  side  of  the  bridge, 
the  initial  point  for  soundings  being  the  end  of  the  hand  rail  at  the  left  bank.  The  bridge 
has  five  spans  of  100  feet  each,  supported  by  four  stone  piers  and  two  stone  abutments- 

A  new  boxed  chain  gage  has  been  installed  by  the  Weather  Bureau  to  take  the  place  of 
the  vertical  gage  which  is  attached  to  the  southwest  comer  of  the  second  stone  pier  from 
the  left  bank.  It  is  located  on  the  downstream  side  of  the  bridge  in  the  second  panel  to 
the  left  of  the  pier  to  which  the  vertical  gage  is  attached.  The  length  of  the  chain  is  26.45 
feet.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  second  floor  beam  to  the 
left  of  the  second  pier  from  the  left  bank;  elevation,  20.08  feet  above  the  datum  of  the  gage. 
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Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  SUtes  Geological  Siirvey  (BuU.=Bulletin;  Ann.=Annual  Report;  WS=Water- 
Supply  Paper) : 

Description:  Biill  140,  pp  80-81;  WS  15,  p  60;  27,  p  59;  36,  pp  165-166;  48,  p  186;  65,  p  301;  Ann  18,  Iv, 
p  116;  128,  pp  0»-100,  lOO-lOl. 

Discharge:  Ann  18^  Iv,  p  116;  Bull  140,  p  80;  WS  15,  p  60;  27,  p  65;  36,  p  166;  48,  p  186;  65,  p  301;  128, 
pp  100-101. 

Discharge,  monthly:  Ann  19,  iv,  p  257-258;  20,  iv,  p  205;  21,  iv,  p  160;  22,  iv.  p  223;  WS  75,  p  103. 

Discharge,  yearly:  Ann  20,  iv,  p  52. 

Oage  heights:  Bull  140,  p  81;  WS  11,  p  42;  15,  p  60;  27,  p  62;  36,  p  166;  48,  p  186;  65,  p  301. 

Hydrographs:  Ann  19,  iv,  pp  25ft-259;  20,  iv,  p  205;  21,  iv,  p  161. 

Rating  tables:  Ann  19,  iv,  p  257;  WS  27,  p  66;  39,  p  446;  52,  p  515;  65,  p  323. 

Discharge  measitremenis  of  French  Broad  River  at  Smith  Bridge,  near  AaheviUe,  N.  C,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of       Mean 
section,    velocity. 

Gage 
height. 

Dis- 
charge. 

April  17 

B.  S.  Drane 

Feet. 
318 
320 
331 
300 

Square  1  Feet  per 
feet.     1  second. 

930  ,         1.70 

964  i         1.74 

1,339  '         2.48 

679  ■          1.37 

1 

Feet. 

-0.07 
0.00 
1.18 

-  .62 

Seeond- 
feet. 

1,677 

June  28 

do 

1,674 

August  26 

do 

3,326 

November  10 . . 

W.E.Hall 

931 

DaUy  gage  height,  in  feet,  of  French  Broad  River  at  Smith  Bridge,  near  Asheville,  N.  C, 

for  1905. 


1.. 

2.. 

3  . 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24., 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

-0.5 

-0.4 

0.5 

-0.3 

-0.1 

0.4 

0.5 

0.1 

0.1 

-0.5 

-0.5 

-0.6 

-  .5 

-  .4 

.5 

-  .3 

-  .2 

2 

2.0 

.1 

.4 

-  .5 

-  .5 

-ae 

-  .6 

-  .6 

.4 

-  .3 

-  .3 

1 

1.5 

.1 

.8 

-  .5 

-  .5 

2.8 

-  .8 

-.6 

.2 

-  .4 

.2 

0 

.6 

.1 

.5 

-  .2 

-  .5 

2.3 

-  .8 

-  .6 

.2 

-  .3 

.7 

0 

.4 

.3 

.1 

^  .3 

-  .5 

.6 

-  .6 

-  .6 

.1 

.3 

1.7 

2 

.8 

.2 

.0 

-  .4 

-  .5 

.2 

1.9 

.0 

.1 

.1 

1.2 

- 

3 

.6 

.0 

.0 

-  .5 

-  .5 

-  .2 

.0 

.1 

.1 

-  .1 

1.3 

- 

.6 

.0 

-  .2 

-  .5 

-  .6 

1.9 

-  .5 

-  .1 

-  .1 

-  .1 

.8 

- 

^ 

.5 

1.5 

-  -1 

-  .5 

-     .6 

2.8 

-  .5 

.9 

.5 

.1 

1.0 

- 

1.1 

2.3 

-  .1 

-  .6 

-  .6 

2.8 

-   .6 

.5 

1.0 

.0 

.8 

- 

2.4 

3.3 

-  .2 

.0 

-  .6 

1.5 

.0 

.1 

.5 

.4 

.4 

- 

5.7 

3.9 

-  .2 

1.3 

-  .6 

.8 

3.4 

1.0 

.6 

.6 

.4 

- 

6.0 

3.5 

-  .2 

.0 

-  .6 

.7 

2.9 

1.6 

.6 

.4 

.2 

- 

5.1 

2.7 

-  .2 

-  .3 

.5 

.9 

1.0 

.3 

.2 

•2 

- 

4.4 

1.7 

-  .2 

-  .4 

—     6 

.4 

.4 

.5 

.2 

.2 

1.8 

-3.0 

1.7 

-  .2 

-  .4 

.8 

.0 

.1 

.1 

.1 

1.5 

3 

0 

3.0 

1.1 

-  .3 

-  .4 

-  .6 

.5 

.0 

.2 

.1 

.     .0 

.8 

2.5 

1.6 

.9 

-  .3 

-  .4 

-  .6 

.4 

-  .2 

-  .5 

.0 

-  .1 

.4 

3.0 

1.5 

.7 

-  .3 

-  .4 

-  .6 

.2 

^  .2 

-  .4 

.0 

-  .2 

.2 

1.3 

1.2 

.7 

-  .3 

-  .6 

-  .6 

.1 

-   .3 

2.5 

.1 

-  .2 

.2 

1.0 

1.0 

.6 

-  .3 

-  .5 

.  o 

2.0 

-  .3 

2.0 

.5 

-  .2 

.2 

.8 

1.1 

.5 

-  .3 

-  .5 

1.8 

-  .3 

2.1 

.1 

-  .3 

.5 

.7 

.9 

1.0 

-  .3 

-  .5 

—     6 

1.2 

-  .3 

-  .3 

1.6 

.0 

.6 

.4 

.7 

1.4 

-  .4 

-  .5 

-  .6 

1.0 

-  .3 

1.1 

.3 

-  .4 

.3 

.2 

1.0 

1.6 

-  .4 

-  .5 

-  .6 

.8 

-  .3 

1.0 

.1 

-  .3 

.3 

.1 

.5 

1.4 

-  .4 

-  .5 

-  .6 

.5 

-  .2 

.8 

.0 

-  .1 

.3 

.3 

.3 

.9 

-  .5 

-  .5 

-  .6 

.3 

.0 

.5 

-  .1 

-  .2 

3.0 

.1 

.5 

.5 

-.5 

-  .4 

-  .6 

.2 

-  .2 

-  .2 

-  .2 

1.5 

-  .1 

1.0 

1.0 

-  .5 

-  .4 

-  .6 

.8 

-  .2 

-.1 

.1 

.9 

,1 

.8 

.8 

-.5 

-  .5 

-  .6 

,7 

—  ,1 

-  .2 

.6 

.2 

.2 

-  .5 



.5 
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StcUion  ratijig  table  for  French  Broad  River  at  Smith  Bridge,  near  AshemUe,  X.  C, 
Janvary  1  to  December  Sly  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1  Discharge. 

height. 

Disdiaif^e. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feci. 

Stnmd-feet. 

-1.00 

420 

0.40 

1          2,190 

1.70 

'         4,150 

aoo 

6,310 

,    -0.90 

510     , 

0.50 

1         2,330 

1.80 

1          4.310 

3.20 

6,670 

1    -o.go 

610     i 

0.60 

1         2,470    , 

1.90 

4,470 

3.40 

7.030 

-0.70 

720 

0.70 

i         2,620 

2.00 

,          4,630 

3.60 

7,390 

-0.60 

840 

0.80 

2,770 

2.10 

!          4,790 

3.80 

7,750 

-0.50 

960 

0.90 

1          2,920    , 

2.20 

1          4,950 

4.00 

8,110 

-0.40 

1,090     , 

1.00 

3,070 

2.30 

5,120 

4.20 

8,490 

-0.30 

1,220 

1.10 

!          3,220 

2.40 

1          5,290 

4.40 

8,870 

-0.20 

1,350    '> 

1.20 

,          3,370 

2.50 

5,460 

4.60 

9,250 

-0.10 

1,490 

1.30 

3,520 

2.60 

5.630 

4.80 

9,6.30 

0.00 

1,630 

1.40 

1          3,670    1 

2.70 

1          5,800 

5.00 

10,010 

0.10 

1,770 

1.50 

3,830    ' 

2.80 

;          5,970 

5.50 

11,010 

0.20 

1,910 

1.60 

j          3,990    1 

2.90 

,          6, 140 

6.00 

12.010 

0.30 

2,050     , 

1                       1 
1                       1 

1                       1 

fntit 


Note.— The  above  table  is  based  on  nine  discharge  measurements  made  during  1904-5.    It  is  we'u 
defined  between  gage  heights  -0.9  foot  nnd  1.2  feet.    The  table  has  been  extended  beyond  these  limit  <:. 

Estimated  monthly  discharge  of  French  Broad  River  at  Smith  Bridge,  near  AsbevUleffor  i^fti. 
[Drainage  area,  987  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Second-feet 


I  Maximum. ,  Minimum.      Mean.      per  square    ^^^ea" 


Depth  in 


January , 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


7,030 

610 

1,743 

5,460 

840 

2,255 

3,990 

1,350 

1,996 

2,470 

1,090 

1,536 

6.310 

1,220 

2,637 

6,310 

1,090 

2,211 

12,010 

1,910 

4,178 

7,930 

1,630 

3,320 

2,770 

960 

1,406 

3,520 

840 

1,145  • 

960 

840 

872 

5,970 

840 

2,961 

1.77    ' 

2.04 

2.28 

2.37 

2.02 

2.33 

1.56 

1.74 

2.67 

3.08 

2.24 

2.50 

4.23 

4.SS 

3.36 

3-k: 

1.42    1 

l.,W 

1.16 

1  .34 

.883 

.»5 

3.00 

.146 

12,010 


840  I 
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FRENCH  BROAD  RIVER  AT  OLJ>TOMrN,  TENN. 

This  was  originally  one  of  the  temporary  stations  established  in  connection  with  the 
general  hydrographic  study  of  the  southern  Appalachian  region. 

The  channel  is  straight  for  about  600  feet  above  and  below  the  station.  The  velocity 
is  moderately  swift,  and  is  considerably  obstructed  by  old  piling  and  logs.  Both  banks 
arc  high  and  w^ooded,  and  all  water  passes  beneath  the  bridge  at  all  stages.  The  bed  is 
of  gravel  and  sand. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  steel  highway  bridge 
of  four  spans.  The  initial  point  for  soundings  is  the  end  of  the  guard  rail  at  the  left  end 
of  the  bridge,  on  the  downstream  side. 

The  original  gage  put  in  at  this  station  was  carried  away  with  the  old  bridge  by  flood 
early  in  the  spring  of  1902.  A  wire  gage  was  established  on  the  new  bridge  Cyctober  27, 
1902,  by  B.  S.  Drane.  The  wire  gage  was  replaced  April  29,  1903,  by  a  standard  chain 
gage  at  the  same  datum.  The  length  of  the  chain  is  28.00  feet.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  A  point  marked  in  white  paint  on  the  sharp  rectangular  comer 
of  the  angle-iron  connection  between  the  floor  beam  and  the  first  post  on  the  downstream 
side  in  the  second  span  from  the  left  end  of  the  bridge;  elevation,  25.84  feet.  (2)  The 
top  of  a  copper  bolt  set  in  a  bowlder  projecting  from  the  hillside  on  the  left  bank  175  feet 
downstream  from  the  center  line  of  the  bridge,  8  feet  from  the  center  of  the  road,  and 
about  4  feet  above  ground.  This  rock  is  the  first  smooth-faced  ledge  of  limestone  out- 
cropping close  to  the  road.  The  face  next  the  road  is  nearly  verticaJfor  a  length  of  4  feet. 
Elevation  of  bench  mark,  29.52  feet.  Elevations  refer  to  the  datum  of  the  gage.  The 
station  was  abandoned  December  31,  1905. 

Information  ib  regard  to  this  station  is  contained  in  the  following  water«upply  papers 
of  the  United  States  Geological  Survey : 

Deacription:  48,  p  187;  65,  p  302;  83,  p  223;  96,  pp  279-280;  128.  pp  101-102. 
DiBchaige:  48.  p  187;  65,  p  302;  83,  p  223;  96,  p  280;  128,  p  102. 
Discharge,  monthly:  98,  p  282;  128,  p  103. 

Gage  heights:  48.  p  187;  65,  p  302;  83,  p  223;  98,  pp  280-281;  128,  p  102. 
Rating  tables:  65.  p  323;  98,  p  281;  128.  p  103. 

Discharge  measurements  of  French  Broad  River  at  Oldtowny  Tenn.,  in  1906. 


Date. 


February  9 

May  11 

June  20 

August  21 

December  19... 


Hydrographer. 


B.  S.  Drane... 
W.  E.  Hall.... 
B.  S.  Drane... 
W.  E.  Hall... 
F.  A.  Murray. 


Width. 


Area  of 


December  26...' do. 


Feet. 
395 
379 
396 
361 
375 
377 


Square 
feet. 

2,028 

2,059 

2,125 

1,964 

1,894 

2,002 


Mean 
velocity. 


Feet  per 
second. 

2.25 

2.05 

2.14 

"1.63 

1.38 

1.70 


Gage 
height. 


Feel. 
2.50 
2.54 
2.70 
2.13 
1.95 
2.19 


Dis- 
charge. 


Second' 
feet. 

4,564 

4,208 

4,647 

3,007 

2,627 

3,399 
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Daily  gage  htightf  in  feet,  of  French  Broad  River  at  Oldtown,  Tenn.,  for  1906. 


Day. 


1. 
2.. 
3. 
4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan.  I  Feb.     Mar. 


1.55 
1.5 
1.6    ' 

1.6  i 
1.4  ' 
1.75  I 
2.2  I 
2.25  ! 
1.8  I 
1.8    I 

1.7  I 
2.4    I 

4.8  ] 
4.1     I 
2.65  I 
2.15 
2.0    I 
1.95 
1.9 
1.8 
1.7 
1.7 
1.65 
1.6 
1.6 
1.5 
1.4 
1.3 
1.2 
1.15 
1.5 


2.0 
1.65 
1.6 
1.55 
1.5    ' 
1.55  I 
1.65 
1.9    ! 
2.5 
2.9    I 
2.55  ' 

2.2  ! 
I 

2.5    I 

3.0 
2.5    ' 
2.1     I 
2.05  1 
2.0 
1.9 
2.1     I 
4.4    ' 

4.3  I 
3.8 
3.2 
2.85 
2.65 
2.5 
2.4 


2.25 

2.15 

2.1 

2.05  I 

2.0 

1.95 

1.9 

1.96 

2.0 

2.25 

2.65 

2.4 

2.3 

2.2 

2.1 

2.0 

1.95 

1.85 

1.8 

1.85 

1.9 

2.1 

1.95 

1.9 

1.85 

1.85 

1.8 

1.75 

1.7 

1.7 

1.7 


Apr. 

May. 

June. 

July. 

1.65 

1.9 

2.05 

2.15 

1.65 

1.8 

1.95 

3,0 

1.6 

1.7 

1.85 

2.75 

1.6 

1.7 

1.75 

2.25 

1.7 

2.6 

1.75 

2.2 

2.1 

2.56 

1.8 

2.65 

2.2 

3.2 

1.7 

2.4 

2.0 

3.8 

1.7 

2.06 

1.95 

2.9 

1.7 

2.1 

2.25 

2.45 

1.6 

2.4 

2.1 

2.5 

1.6 

2.5 

2.85 

2.2 

1.65 

9.3 

2.6 

2.75 

1.9 

7.6 

2.4 

2.55 

1.65 

6.0 

2.2 

2.4 

1.55 

5.1 

2.0 

4.0 

1.6 

4.1 

1.95 

3.8 

3.6 

3.1 

1.9 

2.85 

3.4 

2.8 

1.8 

2.4 

3.2 

2.4 

1.75 

2.2 

2.75 

2.8 

1.75 

2.05 

2.5 

2.55 

1.75 

2.15 

2.6 

2.7 

1.7 

2.7 

2.35 

2.65 

1.6 

2.5 

2.2 

2.4 

1.6 

2.35 

2.0 

2.3 

1.65 

2.15 

1.9 

2.2 

1.75 

2.25 

2.4 

2.1 

1.8 

3.1 

2.1 

2.2 

1.85 

3.0 

1.9 

2.4 

1.95 

2.4 

1.95 

2.7 

2.26 

2.2 

Aug. 

Sept. 

Oct. 

Nov. 

D€C, 

1.95 

1.8 

1.35 

1.4 

1.3.' 

1.9 

1.9 

1.35 

1.35 

1X3 

1.8 

2.2 

1.4 

1.3 

4.: 

1.8 

2.0 

1.5 

1.3 

3.3 

1.95 

1.9 

1.6 

1.3 

2.4 

1.9 

1.8 

1.5 

1.35 

1.9 

1.95 

1.75 

1.5 

1.4 

1.& 

2.25 

1.7 

1.4 

1.3S 

1.7 

3.0 

1.66 

1.35 

1.3 

2.7 

2.75 

1.65 

1.4 

^•^    ) 

3.* 

3.6 

1.65 

1.5 

1.35' 

10 

4.6 

1.6 

2.55 

'^    1 

Z35 

4.2 

1.6 

1.95 

1.25' 

2.1 

3.7 

1.6 

1.65 

1.3 

1.9S 

3.1 

1.55 

1.5 

1.3 

1.9 

2.7 

1.55 

1.5 

1.3     1 

2.25 

2.6 

1.55 

1.5 

1.25 

2.1 

2.4 

1.5 

1.46 

1.25  ' 

XO 

2.3 

1.6 

1.4 

1.3    , 

L9 

2.4 

1.6 

1.56 

1.25  , 

1.9 

2.1 

1.6 

1.5 

1.3 

2,3 

2.1 

1.6 

1.5 

1.35  1 

2.9 

2.2 

1.5 

1.4 

1.3 

2.6 

2.3 

1.5 

1.4 

1.3    ' 

2.6 

2.6 

1.46 

1.4 

1.3    , 

2.35 

2. 46 

1.4 

1.5 

1.25' 

2.1s 

2.3 

1.4 

1.55 

1.25  1 

2.0 

2.1 

1.35 

1.55 

1.3    1 

1.95 

2.0 

1.4 

1.5 

1.35 

2.0 

1.9 

1.35 

1.45 

1.4    1 

2.2 

1.9 

1.4 



2.0 

Station  rating  table  for  French  Broad  River  at  Oldtown,  Tenn.,  from  January  1,  1904^  to 

December  31, 1906. 


Gace 
height. 

Discharge. 

Gage 
height. 

Discharge. 

heiglt. 

Discharge. 

!     Gage 
height. 

Discharge. 

- 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second^eet^ 

0.90 

400, 

1.90 

2,410 

2.80 

5,140 

3.70 

8,805    1 

1.00 

535 

2.00 

2,680  1 

2.90 

6,500 

3.80 

9,245    ' 

1.10 

685 

2.10 

2,955  1 

3.00 

6,875 

3.90 

9,690 

1.20 

850 

2.20 

3,235  1 

3.10 

6,260 

4.00 

10,140 

1.30 

1,030 

2.30 

3,525, 

3.20 

6,660 

4.20 

11,050 

1.40 

1,225 

2.40 

3,826  1 

3.30 

7,075 

4.40 

11,960 

1.50 

1,436  1 

2.50 

4,135  1 

3.40 

7,500 

4.60 

12,920 

1.60 

1,660  1 

2.60 

4,465  1 

3.50 

7,930 

4.80 

13,860 

1.70 

1,900  ' 

2.70 

4,790  1 

3.60 

8,366 

5.00 

14,800 

1.80 

2,150 

1 

i 

Note.— The  above  table  is  based  on  13  dischaive  measurements  made  during  1904-5  and  1  metf- 
urement  made  in  1903  to  determine  the  upper  part  of  the  curve.  It  is  well  defined  between  ga^  taeigbts 
1  foot  and  3  feet. 
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Estimated  monthiy  discharge  ofFrervck  Broad  River  at  Oldiown-f  Tenn.j  for  1906, 
[Drainage  area,  1,737  square  miles.] 


Montti. 


January 

February.. 

March 

April 

May 

Juno. 

July 

August 

September. 

October 

November. 
December. . 


The  year. 


Discharge  in  second 

-feet. 
Mean. 

Run-off. 

Maximam. 

Minimum. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

13,880 

768 

2,703 

1.56 

1.80 

11,980 

1,436 

4,188 

2.41 

2.51 

4,622 

1,900 

2,688 

1.55 

1.79 

5,320 

1,660 

2,506 

1.44 

1.61 

10,140 

2,025 

4,493 

2.59 

2.99 

8,365 

1,548 

3,051 

1.76 

1.96 

36,300 

2,818 

6,942 

4.00 

4.61 

12,920 

2,150 

4,319 

2.49 

2.87 

3,235 

1,128 

1,730 

.996 

1.11 

4,295 

1.128 

1,502 

.865 

.997 

1,225 

940 

1,051 

.605 

.675 

10,500 

1,128 

3,679 

2.12 

2.44 

36,300 

768 

3,238 

1.86 

25.36 

SreANXANOA  RIVER  AT  BIL.TMORE,  N.  C. 

This  station  was  established  May  21,  1904,  for  tho  purpose  of  making  miscellaneous 
measurements.  It  is  located  at  the  Biltmore,  N.  C,  terminal  of  the  Asheville-Biltmore 
electric  railway  line,  about  three-fourths  of  a  mile  above  the  mouth  of  Swannanoa  River. 

The  channel  is  straight  for  about  1,000  feet  above  and  curved  for  300  feet  below  the 
station.  Tho  current  is  sluggish  above  and  somewhat  swifter  below  the  bridge.  Both 
banks  are  high  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  sand. 
There  is  but  one  channel  at  all  stages. 

Dischaige  measurements  are  made  from  the  upstream  side  of  a  single-span  highway 
bridge.  The  initial  point  for  soundings  is  the  right  end  of  the  upstream  hand  rail  of  the 
bridge. 

Bench  marks  were  established  as  follows:  (1)  The  center  of  the  center-pin  bearing 
at  the  upstream  end  of  the  second  floor  beam  from  the  right  bank;  elevation,  16.00  feet. 
(2)  The  center  of  the  head  of  a  small  wire  nail  driven  into  a  triangular-shaped  blaze  in 
the  downstream  side  of  a  birch  tree  on  the  right  bank,  about  25  feet  above  the  bridge; 
elevation,  5.74  feet.    Elevations  refer  to  the  datum  of  the  assumed  gage. 

A  description  of  this  station  and  dischaige  data  are  contained  in  Water-Supply  Paper 
of  the  United  States  Geological  Survey  No.  128,  page  104. 

Discharge  measwremerda  ofSvxinnanoa  River  at  BUtmore,  N.  C,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

GaKe 
heigit. 

Dis- 
chai^. 

April  17. 

June  28. 

B.  S.  Drane. 

Feet. 

74 

140 

Feet  per 
second, 

1.19 

1.24 

1.28 

Feet. 
1.34 
1.22 
1.29 

Secvnd- 
feet. 

167 

do '. 

75              140 

175 

Auga8t26L 

do 

75 

158 

204 
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TENNESSEE  RIVER  NEAR  KNOXVIL.L.E,  TENN. 

This  station  was  originally  established  by  the  United  States  Weather  Bureau  at  the  < . 
Gay  street  or  county  highway  bridge,  which  has  been  torn  down  and  replax»d  by  a  e^» 
bridge.   . 

The  channel  is  straight  for  one-half  mile  above  and  1,000  feet  below  the  station.  Tt' 
right  bank  will  overflow  for  about  400  feet  and  the  left  bank  for  200  feet,  beyond  ^tl. :. 
points  steep  high  bluffs  begin  on  both  sides  of  the  river.  The  bed  is  of  rocks  and  grmvel.  arc 
is  rough  and  probably  permanent.  The  current  is  swift  and  somewhat  broken  by  the  role*; 
l)ed  and  by  the  remains  of  old  piers. 

Until  recently  discharge  measurements  have  been  made  from  the  Cherokee  Bridge,  afccu: 
2i  miles  downstream  from  the  Gay  Street  Bridge,  at  which  measurements  are  no^r  ma*lr. 
and  which  is  one-half  mile  above  the  Knoxville  and  Augusta  Railroad  bridge.  The  (}^} 
Street  Bridge  has  7  spans,  with  a  total  length  of  1,570  feet.  The  floor  of  the  bridge  is  aU-ui 
100  feet  above  low  water.  The  initial  point  for  soundings  is  the  end  of  the  bridge  on  xlif 
right  bank,  downstream  .side. 

When  the  old  bridge  was  removed  it  was  decided  to  move  the  gage  dow^n  the  river  in  ordiT 
to  get  below  some  shoals  and  wing  dams  which  have  been  put  in  for  boating.   A  teniporan- 
gage  was  put  in  at  the  Knoxville  and  Augusta  Railroad  bridge,  half  a  mile  below  the  Gay- 
Street  Bridge,  and  was  used  during  the  greater  part  of  the  year  1899.     In  the  latter  part  of 
that  year  a  new  permanent  gage  was  established,  and  readings  from  it  began  November  1, 
1899.     The  new  gage  is  on  the  right  bank  of  the  river,  just  below  the  mouth  of  West  Knox- 
ville Bayou  and  about  1,000  feet  below  the  temporary  gage  at  the  Knoxville  and  August* 
Railroad  bridge.     The  gage  is  in  two  sections — the  first,  a  sloping  se<"tion  made  of  a  2  by  4 
inch  pine  timber  spiked  on  top  of  an  8  by  8  inch  oak  sill  well  bolted  to  piles  and  imbedded  in 
crushed  stone,  reading  from  —2  to  -|-12  feet;  the  second,  a  vertical  section,  attached  to  one 
of  the  bents  of  the  railroad  trestle  across  West  Knoxville  Bayou,  about  50  feet  from  the  hank 
of  the  river,  reading  from  12  to  36.5  feet.    The  gage  is  fastened  to  the  upstream  post  of  thi 
bent,  facing  away  from  the  river.    The  gage  was  located  for  the  United  States  Weather 
Bureau  by  the  United  States  Engineer  Corps.     Daily  records  are  kept  by  the  United  States 
Weather  Bureau  and  are  furnished  to  the  Geological  Survey.    The  zero  of  the  gage  is  804.3 
feet  above  sea  level.     The  bench  mark  is  a  cross  in  the  stone  on  the  east  comer  of  the  base  o/ 
right-bank  pier  of  the  Knoxville  and  Augusta  Railroad  bridge.     Elevation,  2.40  feet  above 
the  zero  of  the  gage  and  806.7  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  36,  pp  172-173;  48,  pp  193-194;  65,  p  303;  83,  pp  220-221;  98,  p  276;  128,  pp  104-iax 

Discharge:  36,  p  173;  4S,  p  194;  6.5,  p  303;  83,  p  221;  98,  p  277;  128,  p  ia5. 

Discharge,  monthly:  7r>,  pp  103-104;  83,  p  222;  98,  p  279;  128,  p  107. 

Gage  heights:  36.  p  173;  48,  p  194;  &5,  p  304;  83,  p  221.  98,  p  277;  128,  p  106. 

Rating  tables:  65,  p  324;  83,  p  222;  98,  p  278;  128,  p  106. 
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Discharge  measurements  of  Tennessee  Rix^r  near  KnoxvUhy  Tenn.,  in  1905. 


Date. 


Ilydrographer. 


February  15....'  B.8.  Drane... 

April  11 O.P.Hall.... 

Ma,y  10. W.E.Hall.... 

August  26. do 

Octoberll O.P.Hall 

I>eoember27.-.    F.A.Murray. 


I  Width. 


Feet 

894  I 

883 

856 

876  I 

856 


Area  of 
section. 

i   Square 
I     feet. 

I        8,013 

6, 178 

6,383 

5,255 

2,977 

5,126 


Mean 

velocity. 


Feel  per 
second.  \ 

3.50  I 

3.49  ' 

3.39 

3.03 

1.51 

2.52  I 


GaKe 
height. 

Feet. 
7.00 
5.32 
5.26 
3.33 
.72 
3.09 


charge. 

Second- 
feet. 

28,040 

21,580 

21.630 

15,920 

4,484 

12,900 


DaUy  ffoge  hdghi,  infest,  of  Tennessee  River  near  KnoxmUe,  Tenn.,  for  1906. 


1. 
2. 

3. 
4. 

5. 
6. 


S. 

o. 

10. 

11. 

12. 
13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Tan. 

Feb. 

Mar. 

Apr. 
2.0  1 

May. 
3.0 

June. 

... 

July. 
2.1 

Aug. 
4.0 

Sept. 

1 

1.6; 

Oct.     Nov. 

1 

Dec. 

1.8 

1.3 

4.3 

0. 4        0. 6 

0.4 

1.5 

1.4 

4.0 

2.0  1 

2.8 

2.2 

1.8 

2.4 

1.5! 

.4  , 

5 

.4 

1.8 

1.2 

3.6 

1.8 

2.4 

2.1 

2.3 

2.1 

2.4 

.5| 

5 

1.9 

2.3 

1.1 

3.4 

1.7 

2.1 

1.9 

2.2 

1.8 

2.3 

.5 

6.8 

2.2 

1.1 

3.4 

1.7 

1.9 

1.7 

1.8 

1.6 

1.9 

.5 

6.8 

2.2 

2.1 

3.2 

2.2 

2-^ 

1.6 

1.8 

1.6 

1.8! 

.6 

4.4 

2.2 

2.3 

3.1 

3.7 

3.0  1 

1.5 

2.5 

1.6 

2.2 

.6 

2.7 

3.7 

2.8 

3.2 

4.5  ' 

4.7 

1.4 

2.5 

1.9 

1.6 , 

.6 

2.0 

3.3 

8.5 

4.7 

4.2 

6.2 

1.3 

2.1 

3.1 

1.4 

.5 

2.5 

2.5 

10.8 

9.7 

4.4  ' 

5.4 

1.2 

1.9 

4.3 

1.2 

.4 

4.5 

2.0 

8.7 

9.2 

4.7 

4.0 

1.2 

2.1 

4.0 

1.1 

.7 

5.4 

3.7 

6.6 

8.6 

4.3  , 

3.6 

1.1  ; 

2.7 

6.3 

1.1 

1.0 

4.1 

8.5 

5.5 

6.4 

5.4 

3.9 

1.4  1 

12.0 

8.0 

1.1 

1.7 

3.0 

10.8 

6.6 

5.2 

5.4 

4.9 

1.6 

11.7 

7.5 

1.2 , 

1.5  , 

3 

2.4 

&4 

7.4 

4.5 

4.5 

6.6  1 

1.3  1 

9.3 

6.0 

1.2 

1.1  1 

3 

2.0 

5.1 

5.1 

3.9 

•   3.8 

ai| 

1.3, 

6.7 

5.0 

1.0 

.8| 

3 

2.0 

S.7 

4.6 

3.5 

3.3 

lai  1 

1.2 

5.0 

4.7  , 

.9 

.7  ■ 

3 

2.2 

3.0 

3.9 

3.2 

3.0 

9.1 

3.7  i 

3.8 

4.2 

.9 

.6 

3 

2.2 

2.6 

3.6 

2.9 

2.6 

6.7 

3.7 

3.3 

4.0 

.8 ; 

.5 

3 

2.0 

2.5 

3.8 

2.8 

2.3  ■ 

5.0 

3.3 

4.3 

3.1 

.8  ; 

.6 

4 

1.8 

2.4 

10.1 

2.8 

2.2 

4.0 

3.0  1 

3.6 

2.8 

.8 

.7 

4 

1.8 

2.1 

11.0 

2.9 

2.4 

3.6 

2.9  ' 

3.0 

2.4  ! 

.8 

•7, 

4 

2.0 

2.0 

10.0 

2.9 

2.2 

3.9 

2.8 

3.1 

2  3 

.9 

.6, 

5 

4.0 

1.8 

8.5 

2.8 

2.1 

4.4  1 

2.6 

3.7 

2.7 

.8 

.5 

5 

5.1 

1.6 

7.3 

2.5 

2.1 

3.9  1 

2-^ 

4.0 

3.5 

,7 

.5 

4 

4.C 

1.2 

6.0 

2.4 

1.9  1 

3.3 

2.1  1 

3  2 

3.2 

.6  , 

.7 

4 

4.0 

.7 

5.2 

2.4 

2.5 

2.8 

2.7 

2.6 

3.2 

.6  ' 

.  7  1 

3 

3.2 

.5 

4.7 

2.3 

2.2 

2.9 

3.3 

2.2 

2.8 

.5 

.9 

3 

2.^ 

.6 



2.2 

2.3 

3.0 

2.4j 

2.1 

2.3 

.5 

1.0  . 

3 

-  2.5 

1.0 

2.1 

3.4 

3.4 

1.9 

2.4 

1.9 

4 

.9  1 

4 

2.3 

1.3 

2.1 

2.8  , 



2.8 

1.7 

.7  L... 

2.4 
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Station  rating  table  for  Tennessee  River  near  KnoxviUe,  Tenn.,fr(fm  January  J,  290^, 

to  December  31, 1906. 


SX.  !  Discharge.,, 


helgl 

Feet. 

-0.40 

-0.30 

-0.20 

-0.10 

0.00 

0.10 

0.20 

0.30 

0.40 

0.50 

0.60 

0.70 

0.80 

0.90 

1.00 

1.10 

1.20 


Gage 
height. 


Discharge,  j; 


Gag 
hel^ 


it. 


Discharge. 


Second-feet. 

I         l'^»  1 

2,120  \ 

'         2,320  ! 

;  ^.«»: 

!         2,750  , 

{         2,980  I 

i  3,220  I 

I  3,470  I 

!         3,730  I 
I          4,000 

4,280  , 
4,570 

4,870  I 

5,180  ; 

5,500  \ 

5,820  I 


Feet. 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 


Secondr-feet, 
I         6,150 
I  6,480 

6,820 
7,160 
7.500 
7,850 
8,200 
8,550 
8,900 
9,200 
9,620 
9,980 
10,340 
10,710 
11,060 
11,450 
11,820 


I 


Feet. 
3.00 
3.20 
3.40 
3.60 
3.80 
4.00 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 
5.80 
6.00 
6.20 


Second^eet. 
12,190 
12,950 
13,710 
14,480 
15,260 
16,040 
16,840 
17,640 
18,450 
19,270 
20,090 
20,930 
21,770 
22,620 
23,485 
24,340 
25,220 


Gage 
hei^t. 


I 


Feet. 
6.40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
8.00 
8.50 
9.00 
9.50 
10.00 
10.50 
11.00 
11.50 
12.00 


Diacha.c9r. 

Second-feet, 
26,100 
26,960 
27,800 
28,790 
29,710 
30,630     : 
31,500 
32,500     j 
33,440    I 
35,840 
38,90 
40,790 
43,340 
45,940 
48.590 
51,290 
54,040 


The  above  table  is  based  on  discharge  measurements  made  during  190O-19O5  and  is  well  deflned. 

Estimated  monthly  discharge  of  Tennessee  River  near  KnoxvUUf  Tenrujfor  1906. 
[Drainage  area,  8,990  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


I  Maximum.    Minimum. 


Mean. 


Second-feet . 
I  per  sQuare  | 


January '  47.,  530 

February '  48, 590 

March .'  41,810 

April 21, 770 

May 43,860 

June 14. 870 

July 54,040 

August 33, 440 

September 9,980 

October 7,500 

November. 4,000 

December 27, 800 

The  year 54,040  I 


3,730 

12,280 

1.37 

5,500 

22,740 

2.53    1 

8,900 

15,950 

1.77    1 

7,500 

12,430 

1.38 

8,200 

17,710 

1.97 

5,500 

9,002 

1.00 

7,850 

15,550 

1.73    1 

7,160 

14,050 

1.56    1 

3,470 

5,745 

.637 

3,470 

4,354 

.484 

3,220 

3,448 

.384 

3,470 

12,600 

1.40 

3,220 

^2,150 

1.35 

Depth  jr. 
inch*^- 


1..* 
2.64 
i04 
1.54 
2.27 
1.12 
1.96 
1.80 
.713 
.5.* 
.-£» 
l.rtl 

l^7i 
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TKX^ESSEK  mVER  AT  CHATTANOOGA,  TENX. 

This  station  was  established  in  1879,  at  the  foot  of  Lookout  street,  just  below  Chatta- 
nooga Island,  by  the  Signal  Corps  of  the  United  States  Army;  but  since  July  1, 1891,  it  has 
l>een  in  charge  of  the  Weather  Bureau. 

The  channel  is  curved  for  3,000  feet  above  and  2,000  feet  below  the  station.  The  right 
l>ti,nk  is  hi^  and  overflows  at  flood  stages,  but  all  water  passes  under  the  bridge  or  its 
approach.  The  left  bank  is  a  high,  rocky  bluff  and  will  not  ovei^ow.  The  bed  is  com- 
posed of  loose  rock,  sand,  and  gravel  and  is  fairly  constant. 

Discharge  measurements  are  made  from  the  steel  highway  bridge  of  six  spans  and  an 
approach  about  1 ,000  feet  long  on  the  ri^t  bank.  The  floor  of  the  bridge  is  about  125  feet 
above  low  water.  The  initial  point  for  soundings  is  the  outside  comer  of  the  iron  post  of 
the  downstream  hand  rail  on  the  left  bank. 

The  gage  consists  of  a  sloping  section  made  of  railroad  rails  bolted  to  solid  rock  and  a 
verttcad  sKtkm  ci  heavy  timber  bolted  to  the  vertical  face  of  the  rock  cliff.     During  the 
year  1909  a  new  gage  was  established.    It  is  a  vertical  metal  scale  bolted  to  the  south 
side  of  the  third  stone  pier  from  the  south  end  of  the  Hamilton  County  hi^way  bridge, 
The  original  sloping  gage,  however,  is  still  considered  standard,  as  the  later  gage  is  not 
properly  adjusted  at  its  lower  end  on  account  of  the  projecting  base  of  the  pier.    The  self- 
registering  gage  invented  by  Professor  Fulton,  of  Tennessee  University,  is  also  in  use  at  this 
station.    The  gage  is  connected  by  wire  with  the  Weather  Bureau  office,  and  a  continuous 
electrical  record  of  river  height  is  made  in  the  same  manner  as  the  record  of  wind,  sunshine, 
etc.     Gage  heights  are  furnished  to  the  Geological  Survey  through  L.  M.  Pindell.    The 
bench  mark  is  the  top  of  the  water  table  on  the  southeast  comer  of  the  post-oflSce  on 
Eleventh  street.     Its  elevation  is  74.40  feet  above  the  zero  of  the  gage  and  705  feet  above 
sjea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Dencription:  Ann  18,  iv,  p  113;  W8  15,  p64;  2/,p  60;  36,  p  174;  48,  p  195;  65,p  311;  83,  p  203;  98,  pp 
255-2.W;  128,  pp  107-108. 

Disrharge:  Ann  18.  Iv,  p  119;  WS  15,  p  64;  27,pft5;  3fi,  p  174;  48,  p  195;  65,p31l;  83,  p  203;  98,  p  256;  128, 
p  1U8. 

Discharge,  monthly:  Ann  18,  iv,  pp  120-122;  19,  iv,  p  261;  20,  iv,  p  210;  21,  iv,  p  168;  22,  iv,  p  228;  WS 
75,  p  109;  83,  p  205;  98,  p  257. 

Discharge,  yearly:  Ann  20,  iv,  p  52. 

Gage  heights:  WS  11,  pp  4^-46;  15,  p  64;  27,  p  64;  36,  p  175;  48,  p  195;  65,  p  312;  83,  p  203;  98,  p  256; 
l^H,  p  lOi  ; 

Hydrographs:  Ann  19,  iv,  p  262;  20,  iv,  p  211;  21,  iv,  p  168;  22,  iv,  p  228;  W8  75,  p  109. 

Rating  tables:  Ann  18,  iy,  p  120;  19,  iv,  p  260;  WS  39,  p  446;  27,  p  66;  52,  p  515;  65,  p  324;  83,  p  204;  9X, 
p257. 

DiscJiarge  measuremenUi  ofTenne^isee  River  at  Chattctnooffa,  Tenn.,  in  1905. 


Date. 


May9. 

June  13. 

June  29..... 

July  22 

October  11. 


JTydrographer. 


I  Width 


Feet. 

W.  E.  Ilall 1,097 

B.  S.  Drane 1,055 

do 1,072 

Ilalland  Hoyt 1,081 

F.  A.  Murray 1,007 


December  28 do.. 


1,104 


Area  of 
section. 

Square 

Mean 
velocity. 

Gace 
height. 

Feet  per 
second. 

Feet. 

11,190 

3.58 

6.65 

7,188 

2.26 

2.92 

10,760 

3.32 

6.28 

9,418 

3.10 

5.32 

5,801 

1.77 

1.65 

12,150 

3.57 

7.44 

Dis- 
charge. 


Second- 
feet. 

40,020 

16,210 

35,680 

29,160 

10,270 

43.380 
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Daily  gage  height,  in  feet,  of  Tennessee  River  at  Chattanooga,  Term.,  for  1905. 


Day. 


1.. 

2.. 

3. 

4.. 

5.. 

6., 

7.. 

8., 

9., 
10.. 
11.. 
12.. 
13.. 
14.. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25., 
2fi.. 
27.. 
28.. 
29.. 
30.. 
31.. 


'jan. 

1 

Feb. 

liar. 

Up. 

May. 

June. 

July. 

1 

S..I 

Oct. 

Nov. 

D«p. 

,      6.7 

2.8 

8.6 

4.8 

&6. 

5.9 

8.6 

3.8 

3.4  ' 

1.3 

2.6 

1..: 

,      5.4 

3.2 

7.9 

4.8 

8.0 

■5.4 

6.3 

1      3.8 

3.3  ' 

i.3 

2.4 

l.fi 

,      5.4 

3.2 

7.3 

4.5 

6.9 

4.8 

6.2 

4.3 

3.5  1 

1.4 

2-2 

2  \ 

4.0 

3.1 

6.8 

4.4 

6.2 

4.3 

4.4 

3.9 

3.3 

1.4 

2.0 

,  t 

,      *-2 

3.0 

6.4 

4.3 

5.7 

•    4.1 

4.2 

3.3 

3.5 

1.6 

1.9 

h-.: 

4.5 

3.8 

6.1 

4.4' 

5.3 

3.8 

4.1 

3.0 

3.5  1 

1.7 

L8 

«: 

'      4.3 

5.1 

5.9 

4.5  , 

5.1 

Z.7 

3.9 

3.0 

3.3 

'•"i 

1.7 

«lS 

4.6 

6.4 

5.6 

5.0 

5.5 

3.5 

4.0 

2.8 

3u3 

1.6 

L6 

M 

'      4.8 

12.1 

5.9 

49, 

6.5 

3.4 

4.5 

3.2 

3.2  1 

1.5  1 

l.« 

'i.'i 

5.2 

20.4 

10.6 

6.2 

7.9  1 

3.4 

4.6 

3.5 

3.0  1 

1.5  ' 

1.6 

it.S 

5.0 

22.4 

16.2 

6.3 

8.0 

3.1 

4.5 

5.1 

2.7 

1.6 

1.6 

9.T 

1      5.1 

20.2 

17.3 

6.7 

7.2 

3.0 

5.2 

6.5 

2.5 

2.6 

1.5 

9.4 

9.6 

16.0 

15.4 

7.0' 

6.3 

2.9 

6.0 

7.2 

2.8 

3.2  1 

1.5 

K\ 

17.2  1 

13.6 

13.4 

7.3 

5.8 

3.0 

ia5 

8.4 

2.7 

3.7 

L4 

K^ 

16.4 

13.3 

ia6 

7.8' 

5.8 

3.1 

12.7 

&9 

2.5 

XO 

1.4 

K\ 

'     15.1 

12.2 

8.8 

7.4, 

7.2! 

3.2 

11.3 

&8 

2.4 

3.0  1 

1.3 

^.  7 

11.3 

11.2 

7.7 

6.7  > 

ia9 

3.3 

9.2 

7.6 

2.4 

2.6 

1.3 

»..*> 

'      8.1 

9.4 

6.9 

6.0  1 

13.7' 

3.3 

7.3 

7.0 

2.3 

2.3 

1.3 

•'.H 

6.6 

8.3 

6.4 

5.51 

13.5  > 

3.1 

6.2 

6.4 

2.2 

2.1 

1.2 

5.7 

5.8 

7.9 

6.0 

5.1  ' 

11.8 

4.3 

5.5 

n.  I 

2.0 

1.9 

1.3 

Ar 

5.3 

14.9 

6.5 

4.7 

9.6 

4.9 

5.1 

5.8 

2.0 

1.8 

1-3 

K^ 

5.0 

21.4 

7.0 

4.7 

7.8 

5.0 

5.4 

5.1 

1.9 

1.8 

1.4 

'  - 

4.7 

21.0 

7.5 

4.7  , 

7.4  1 

6.0 

5.1 

4.6 

1.8 

1.9 

1.6 

V  ! 

4.4 

19.4 

7.0 

4.7 

9.5 

5.9 

4.7 

4.2 

•1.7 

2.0 

1.6 

r>  A 

4.0 

15.6 

6.4 

4.0 

10.2  j 

5.7 

4.8 

5.8 

1.7 

1.9 

1.5  1 

ii.n 

3.7 

13.1 

6.1 

4.4 

8.8, 

5.1 

5.0 

7.0 

1.6, 

2,1 

1.5 

U-  4 

3.4 

11.2 

5.7 

5.3' 

7.6  ' 

•4.5 

•5.4 

6.0' 

1.6 

2.9 

1.5 

9.0 

2.9  ' 

9.7 

5.4 

6.2  1 

6.8  ' 

4.4 

4.8 

5.4 

1.5 

3.3  1 

1.5 

7  % 

2.4 

5.2 

6.4 

6.1 

6.0 

4.2 

5.0  1 

1.4  1 

3.3  ' 

1.5, 

7.0 

2.4 

5.1 

7.6 

5.8 

5.6 

3.8 

4.5  1 

1.4 

3.0 

1,5 

K.4 

2.7 

4.9 

&9 

3.8 

4.0 

2.9  1 

1 

h.O 

Station  rating  table  for  Tennessee  River  at  Chattanooga,  Tenn.,  from  January  1,  1904,  ^0 

December  31, 1905, 


height.  I  ^*'^^*^^-     heigft.  |^»«^'^^^- 


Ga 
heU 


Feet.     Second-feet.       Feet. 


.00 
.10    I 

.20    I 
.30    i 
.40 
.50 
.60 
.70 
.80 
.90    , 
1.00    , 


4,800 
5,060 
5,330 
5,610 
5,900 
6.200 
6.510 
6,830 
7,160 
7,500 
7,850 


1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


Second-feet 
8,210 
8,580 
8,960 
9,350 
9,750 
10.160 
10,590 
11,020 
11.460 
11.900 
12.340 


*      Discharge. 


Feet. 
2.20 
1.30 
2.40 
2.50 
2.70 
2.70 
2.80 
2.90 
3.00 
3.20 
3.40 


t.  I 


Discharge. ; 


1 
Second-feet. 

Feet. 

Second-feet. 

1        12,790    ' 

3.00 

19.520 

13,240    \ 

3.80 

20,560 

1        13,700    ' 

4.00 

21,620 

i        14,160    ' 

4.20 

22,703 

1        14,620    ' 

4.40 

23,820 

15,090 

4.60 

24,960 

1        15,560    ; 

4.80 

26,180 

'        16.040    ' 

5.00 

27,420 

16,520 

5.20 

28,680 

1        17,500 

5.40 

29,960 

,        18,500 

1 

5.60 

31.260 

Note.— The  above  table  Ifl  based  on  discharge  measurements  made  during  1904-5.  It  is  well  defined 
between  cage  heights  1.2  feet  and  7.5  feet.  The  Uble  has  been  extended  tievond  these  limits.  Above 
gagp  height  5.50  feet  the  rating  curve  is  a  tangent,  the  dillerenoe  being  660  per  tenth. 
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Estimaied  numihly  discharge  ofTennesMte  /?mw  at  Chattanooga^  Tenn.,  for  1904-6. 
[Drainnge  area,  21,400  square  miles.] 


Month. 


19M. 

January 

February 

Idaich 

April 

May 

June 

July 

August 

September 

October. 

Ko  vember 

December. . : 

The  year. 

1906. 

January 

February 

March 

April 

May.... 

June 

July 

August 

September 

October. 

November 

December 

The  year. 


Discharge  in  second-feet. 


Maximum. 


Run-off. 


Minimum. '    Mean. 


I 


04,260 
53,700 
138,200 
53,700 
44,460  I 
26,800 
23,260 
22,160 
13,700 
6,830 
8,210 
61,620 


138,200 


9,750 
13,240 
32,580 
20,040 
14,620 
11,900 
10,500 
12,790 
6,510 
5,060 
5,060  , 
8,210  I 


20,840 
26,420 
62,750 
28,570 
26,600 
17,200 
15,670 
16,380 
9,169 
5,507 
7,067 
20,130 


Second-feet 

per  BQuare 

mile. 


5,060        21,380 


107,800 

13,700  i 

142,100 

15,560 

108,500 

26,800  , 

45,780 

23,260 

84,720 

28,040 

33,900 

16,040 

78,120 

20,560 

53,040 

15,560 

19,010 

9,350 

20,040 

8,960 

14,620 

8,580 

66,900 

9,750 

142,100 

8,680 

35,470 

71,110 

47,030 

31,160 

45,700 

23,430 

33,110 

29,850 

14,180  I 

12,850 

10,220 

42,390 


0.974 

1.24 

2.03 

1.34 

1.25 
.804 
.732 
.765 
.428 
.257  i 
.330  I 
.941  ' 


Depth  in 
inches. 


.999 


1.66 
3.32 
2.20 
1.46 
2.14 
1.09 
1.55 
1.40 
.663 
.600 
.478 
1.98 


33,040 


1.12 
1.34 
3.38 
1.50 
1.44 
.897 
.844 
.882 
.478 
.296 
.368 
1.08 


13.62 


1.91 

3.46 

2.54 

1.63 

2.47 

1.22 

1.79 

1.61 
.740^ 
.602 
.533 

2.28 


1.54 


20.88 


DAVIDSONS  RIVER  NEAR  DAVIDSONS  RIVER,  N.  C. 

Tliis  station  was  established  May  19, 1904,  by  M.  R.  Hall.  It  is  located  at  English  Bridge, 
about  2  miles  from  Davidsons  River,  N.  C,  and  about  500  feet  above  the  mouth  of  Avery 
Creek. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  current  is 
moderately  swift.  The  right  bank  is  high,  rocky,  wooded,  and  is  not  subject  to  overflow, 
llie  left  bank  is  low,  but  is  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of 
rock,  mostly  loose  bowlders  and  shingle,  and  is  clean  and  permanent.  There  is  but  one 
channel  at  all  stages. 

Discharge  measurements  are  made  from  the  single-span  wooden  highway  bridge,  with  log 
abutments.  The  floor  of  the  bridge  is  about  12  feet  above  low  water.  The  initial  point 
for  soundings  is  the  edge  of  the  wooden  cr»b  abutment  on  the  upstream  side  at  the  left  bank. 
The  gage  is  a  vertical  timber  10  feet  long,  spiked  to  the  downstream  side  of  a  maple  tree  on 
the  left  bank,  40  feet  below  the  bridge.  The  gage  is  read  once  each  day  by  J.  J.  Perry. 
It  is  referred  to  bench  marks  as  follows:  (1)  Two  wire  nails  driven  into  the  downstream 
side  of  the  tree  to  which  the  gage  is  attached;  elevation,  4.00  feet.  (2)  A  cross  cut  on  the  top 
of  solid  rock  at  edge  of  water,  8  feet  below  the  bridge,  at  right  bank;  elevation,  1.48  feet. 
(3)  The  center  of  a  nail  head  in  the  third  log  from  the  bottom  of  crib  at  the  right  bank  on 
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the  upstream  side ;  elevation,  7.00  feet.  (4)  The  top  of  the  head  of  a  laige  nail  driren  hoiizQS- 
tally  into  an  18-inch  white-oak  tree  on  the  left  bank,  just  upstream  from  the  end  of  t^  bridgr: 
the  nail  is  in  the  quarter  of  the  tree  downstream  and  away  from  the  river,  and  about  5  Ip<H 
above  the  root  of  the  tree;  elevation,  14.12  feet.    Elevations  refer  to  datum  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No;  128,  pages  109-110. 

Discharge  measurements  of  Davidsons  River  near  Davidsons  River,  N.  C,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

he^. 

April  13 

April  13 

June  23 

June  23 

August  30 

August  30 

November  14 . . 

B.  S.  Drane 

Feet. 
71 
71 
67 
67 
66 
66 
64 

128 
128 
116 
116 
111 
111 
90 

Feet  per 
second. 

1.03 

1.04 

.98 

.99 

.85 

.88 

.42 

1 
Sectmd- 
Feet.     1      /frt. 

1.25  1               132 

do 

1.24  j               15* 

do 

1.16  '             n^ 

do 

1.16 
1.08 
LOS 

115 

do 

94 

do                    .                      .      . 

4t» 

W.  E.Hall 

.75                   S< 

DaUy  gage  height,  in  feet,  of  Davidsons  River  near  Davidsons  River ^  N.  C.,far  1905. 


1 

2 

3 

4 

5.. 

G 

7 

8 

9 , 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

20 

27 

28 

29 

30 , 

31 


Jan. 

Feb. 

Mar. 

,0.9  • 

0.9 

1.2 

.9 

.9 

1.2 

.95 

.9 

1.2 

.9 

1.1 

1.2 

.9 

1.1 

1.2 

1.25 

1.15 

1.15 

1.1 

1.05 

1.2 

1.0 

1.05 

1.15 

.96 

1.4 

1.25 

.95 

1.35 

1.55 

.95 

1.15 

1.3 

2.6 

1.3 

1.3 

1.6 

1.7 

1.25 

1.4 

1.3 

1.25 

1.25 

1.3 

1.2 

1.2 

1.3 

1.2 

1.15 

1.15 

1.15 

1.1 

1.15 

1.15 

1.05 

1.05 

1.1 

1.05 

1.6 

1.1 

1.0 

1.0 

1.0 
.95 
.95 

1.0 

1.0 

1.0 
.95 
.95 


1.55 

1.5 

1.45 

1.35 

1.3 

1.3 

1.25 

1.25 


1.3 

1.2 

1.15 

1.15 

1.1 

1.1 

1.1 

1.05 

1.05 

1.1 

1.05 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

l>c. 

1.05 

1.05 

1.15 

1.7 

1.05 

1.05 

0.8 

1    0.8 

a  75 

1.05 

1.05 

1.1 

1.3 

1.05 

1.1 

.8 

'      .8 

— 

1.0 

1.2 

1.1 

1.15 

1.05 

1.05 

.8 

1      •* 

i.'l:^ 

1.0 

1.2 

1.05 

1.1 

1.05 

1.05 

.9 

'      .8 

1.1 

1.15 

1.35 

1.05 

1.05 

1.1 

1.0 

.85 

-.8 

.S.5 

1.1 

1.5 

1.0 

1.26 

1.05 

1.0 

.8 

-8 

.»5 

1.05 

1.4 

1.0 

1.15 

1.05 

1.0 

.8 

.8 

.9 

1.0 

1.3 

1.0 

1.25 

1.35 

1.0 

.8 

.8 

1.2 

1.15 

1.25 

.95 

1.15 

1.2 

.95 

.8 

.8 

l.« 

1.05 

1.2 

.95 

1.1 

1.6 

.95 

.9 

.8 

1.3S 

1.05 

1.15 

.95 

2.6 

2.15 

.95 

1.3 

.8 

1.2 

1.4 

1.15 

.95 

2.95 

2.0 

1.0 

.9 

.8' 

1.1 

1.25 

1.1 

.9 

2.05 

1.75 

.95 

.85 

.75 

1.05 

1.2 

1.1 

.9 

1.9 

1.6 

.95 

.85* 

.75 

1.0 

1.15 

1.05 

.9 

1.7 

1.6 

.85 

.75 

1.45 

1.1 

1.3 

1.35 

1.6 

1.4 

.85 

.75 

MS 

1.1 

1.15 

1.15 

1.5 

1.35 

.8 

.75 

1.1 

1.05 

1.1 

1.1 

1.45 

1.3 

.8 

.75 

\.05 

1.05 

1.1 

1.3 

1.45 

1.3 

.8 

.75 

1.0 

1.05 

1.05 

1.3 

1.4 

1.25 

.8 

.85 

1.15 

1.0 

1.1 

1.2 

1.35 

1.26 

.9 

.8 

.8 

1.5 

1.0 

1.05 

1.3 

1.3 

1.2 

.9 

.8 

.75 

1.3 

1.0 

1.15 

1.16 

1.25 

1.2 

.85 

.8 

.75 

1.25 

1.0 

1.15 

1.1 

1.25 

1.2 

.85 

.8 

.75 

1.2 

1.0 

1.2 

1.05 

1.2 

1.2 

.85 

.82 

.8 

1.15 

1.15 

1.5 

1.0 

1.2 

1.2 

.85 

.87 

.75 

1.1 

1.05 

1.45 

1.0 

1.15 

1.15 

.85 

.85 

.75 

1.1 

1.0 

1.45 

.95 

1.2 

1.1 

.85 

.8 

.75 

1.05 

1.0 

1.3 

.98 

1.15 

1.1 

.8 

.8 

.75 

1.2 

1.1 

1.2 

1.1 

1.15 

1.1 

.8 

.8 

.75 

1.1 

1.2 

1.1 

1.05 



.8 

1.1 
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Station  rating  table  for  Davidsons  River  near  Davidsons  River,  N.  C.,frofn  June  1,  1904.,  to 

December  SI,  1906. 


Gaee 
hel^t. 

Discharge. 

Feet. 

Second-feet. 

.60 

24 

.70 

32 

.80 

44 

.90 

60 

1. 00 

79 

1.10 

.100 

1.20 

122 

Discharge. , 

Gage 
height. 

Second-feet} 

Feet. 

146 

1.90 

171 

2.00 

197 

2.10 

224    : 

2.20 

252 

2.30 

281 

2.40 

Discharge. 

Gage 
heiiSt. 

Discharge 

Second-feet. 

Feet. 

Second-feet. 

311    ! 

2.50 

512 

342 

2.60 

549 

374    ! 

2.70 

587 

407 

2.80 

626 

441 

2.90 

666 

476 

3.00 

707 

Note.— The  above  table  is  based  on  15  disohatge  measurements  made  during  1904-^.     It  is  well  defined 
between  gage  heights  0.7  foot  and  1.3  feet.    Beyond  these  limits  the  table  is  uncertain. 


Estimated  monthly  discharge  of  Davidsons  River  near  Davidsons  River,  N.  C.,for  190^-6. 

[Drainage  area,  41  square  miles.] 


June 

July 

August 

September . 

October 

November. 
December. . 


January . . . 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December . . 


Month. 


1904. 


1905. 


The  year. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


Ill 
90 
238 
100 
44 
122 
146 


549 
252 
210 
171 
197 
158 
686 
390 
100 
146 
52 
281 


Minimum. 


Mean. 


I  Second-feet 
I  per  square 
I       mile. 


73.0 
5&4 
113 
67.3 
39.7 
47.0 
50.8 


1.78 
1.35 
2.76 
1.64 
.968 
1.15 
1.46 


60 

104 

60 

135 

90 

119 

79 

96.7 

90 

'126 

60 

94.0 

90 

186 

90 

147 

44 

66.5 

44 

50.8 

38 

41.3 

38 

114 

38 

107.  7  ! 

2.54 
3.29 
2.90 
2.33 
3.07 
2.29 
4.54 
3.50 
1.62 
1.24 
1.01 
2.78 


2.60 


Depth  In 
inches. 


Rain- 

faUin 

inches.a 


1.99 
1.56 
3.18 
1.83 
1.12 
1.28 
1.68 


2.93 
3.43 
3.34 
2.60 
3.54 
2.56 
5.23 
4.14 
1.81 
1.43 
1.13 
3.20 


36.34 


4.61 
2.54 
&51 
1.38 
.00 
2.11 
4.  4 


5.40 
6.73 
2.95 
4.30 
10.19 
3.89 
8.94 
6.81 
2.40 
3.72 
.16 
9.71 


65.31 


a  At  Brevard. 
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STREAM    MEASUREMENTS    IN    1905,   PART    V. 


AVERY  CREEK  AT  DAVIDSONS  Rm:R,  N-  C. 

This  station  was  established  May  19,  1904,  for  the  purpose  of  making  mwreTlaneoffi 
measurements.  It  is  located  about  one-fourth  mile  above  the  junction  of  Averr  Cr?^ 
with  Davidsons  River  and  a  less  distance  from  the  regular  gaging  station  on  the  Utt^ 
stream. 

The  channel  is  curved  for  about  100  feet  above  and  straight  for  50  feet  below  the  staiius 
when  it  curves  to  the  right.  The  current  is  swift.  The  right  bank  is  high,  wooded,  «i^i 
not  liable  to  overflow.  The  left  bank  is  low,  wooded,  and  overflows  at  high  stages,  T*^ 
bed  of  the  stream  Ls  rocky  along  the  right  bank  and  sandy  for  the  remainder.  It  b  aitt 
liable  to  change.     There  is  but  one  channel  at  all  stages. 

The.  bench  mark  is  a  small  shelf  chipped  in  the  upper  edge  of  the  upstream  face  of  the 
large  rock  on  the  right  bank  upon  which  the  end  of  the  foot  log  rests;  elevation,  5.00  feet 
above  datum  of  assumed  gage. 

A  description  of  this  station  and  dischaiige  data  are  contained  in  Water-Supplv  Paper 
of  the  United  States  Geological  Survey  No.  128,  pages  110-111. 

Discharge  measurements  cf  Avery  Creek  at  Davidsons  River ,  in  1905. 


Date. 


Aprfl  13 

June  23 

November  14. . 


Hydrographer. 


,  Width 


Feet. 


B.  S.  Drane [         18 

....do .1         18 

W.E.Hall I         19 


Area  of 
section. 

Meiui 
velocity. 

he^. 

efaaii^ 

Tr 

Feet  per 
aecond. 

Feet. 

Second 

fret. 

16 

1.39 

1.91 

14 

1.23 

1.82 

1 

17 

.41 

1.63 

L.ITTI.E  RIVER  AT  CALJIOUN,  X.  C. 

This  station  was  established  July  19,  1904,  for  the  purpose  of  making  misoellaneou^ 
measurements.  It  is  located  at  the  highway  l)ridge,  about  one-fourth  mile  from  Calhoun 
I>ost-oflBce,  N.  C,  and  about  1  mile  above  the  mouth  of  Little  River. 

'Hie  channel  is  curved  for  about  75  feet  above  and  100  feet  below  the  station.  The 
current  is  swift.  The  right  bank  is  a  high-rock  cliff;  the  left  bank  is  composed  of  earth, 
steep  and  wooded.  Neither  bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  rock  along  the  right  bank  and  of  sand  for  the  greater  part  of  the  distance.  Hiere  is 
one  channel  at  all  stages,  broken  by  one  pier.  Possibly  a  freshet  in  French  Broad  River 
would  make  a  sluggish  backwater  at  this  station,  but  this  is  not  Hable  to  occur. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  two-span  wooden  bridge. 
The  initial  point  for  soundings  is  the  right  end  of  the  upstream  guard  rail. 

Bench  marks  were  established  as  follows:  (1)  The  upstream  end  of  the  horizontal  stmp 
binding  the  upstream  guard  rail  to  the  girder,  31  feet  from  the  initial  point  for  soundings: 
elevation,  16.00  feet.  (2)  The  upper  edge  of  a  small  ledge  of  rock  overhanging  the  water 
just  under  a  point  on  the  upstream  side  of  the  bridge,  6  feet  from  the  initial  pcnnt,  marked 
by  a  nick  in  the  rock  on  either  side;  elevation,  3.00  feet.  Elevations  refer  to  datum  of 
assumed  gage. 

A  description  of  this  station  and  gage  height  and  dischai^e  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  page  111. 
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Discharge  measurements  of  Little  River  at  Calhoun^  N.  (7.,  in  1905. 


Bate. 


^Vi>»-il  13 
June  23 
^Vu^uatdD 


Width. 


Area  of 
section. 


Feet. 

feet. 

45 

101 

49 

134 

49 

132 

Mean 
velocity. 


Feet  per 
second. 


Ga«e 
height. 


Feet. 


1.53 

1.51 

1.92 

2.03 

1.78 

2.22 

Dis- 
charge. 

Second- 
feet. 

154 

257 

234 


NORTH  FORK  MTLI-S  RIVER  AT  PTXKBED,  N.  C. 

This  station  was  established  May  18,  1904,  by  M.  R.  Hall.  It  is  located  at  the  wagon 
1>ridge  in  the  village  of  Pinkbed,  N.  C,  about  threa-fourths  of  a  mile  below  the  post-office. 
The  channel  is  straight  for  about  200  feet  above  and  below  the  station.  The  current 
is  swift.  Both  banks  are  about  10  feet  above  low  water  and  are  not  liable  to.  overflow. 
Tliere  is  a  wide,  level  stretch  of  land  from  the  left  bank  to  the  foot  of  the  hill.  The  bed 
of  the  stream  is  composed  of  loose  rock  and  is  probably  permanent.  There  is  but  one 
diannel  at  all  stages. 

Dischaige  measurements  are  made  from  the  single  39-foot  span  wagon  bridge.  The 
"bridge  rests  upon  log-crib  abutments  and  the  floor  is  about  10  feet  above  low  water.  The 
initial  point  for  soundings  is  the  edge  of  the  crib  abutment  at  the  left  bank,  on  the  down- 
stream side  of  the  bridge. 

The  gage  is  a  vertical  timber  10  feet  long,  spiked  to  the  log  ciib  on  the  right  bank  at 
the  upper  side  of  the  bridge.  It  is  read  once  each  day  by  J.  T.  Davenport.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  A  nail  driven  into  the  bottom  log  of  the  crib  on  the 
right  bank,  at  the  downstream  comer  of  the  crib;  elevation,  1.70  feet.  (2)  The  center  of 
a  nail  driven  into  a  notch  on  a  small  poplar  tree  on  the  left  bank  about  40  feet  above  the 
bridge;  elevation,  5.70  feet.    Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station,  gage  height,  and  discharge  data  and  rating  table  are  con- 
tained in  Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pages  1 12-1 14. 

Discharge  measurements  of  North  Fork  Mills  River  at  Pinkbed,  N.  C,  in  1906. 


Date. 


Ilydrographer. 


B.  S.  Drane. 
....do 


April  12.... 
Aprilli.... 

June  22 do 

June  22 ' do 

August  29 do 

August  29 ! do 

November  11 . .    W.  E.  Hall. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

hei^. 

Feet. 

Square 

Feet. 

39 

51 

1.73 

1.28 

39 

51 

1.75 

1.29 

39 

43 

1.73 

1.12 

39 

43 

1.81 

1.12 

39 

38 

1.94 

1.08 

39 

38 

1.71 

1.08 

38 

24 

1.38 

.68 

Dis- 
charge. 

Second- 
feet. 


74 
78 
73 
66 
33 
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Daily  gage  height,  in  feet,  of  North  Fork  MiUa  River  at  Pinkbed,  N.  C.,far  J9a',. 


Day. 


Jan.      Feb. 


I.. 

2.. 

3.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.- 


0.&5 
.55 


.8 
.8 
.75 
.7 
.6 
.6 
2.5 
1.45 
1.15 
.9 
.85 
.95 
.8 
.75 
.75 


27. 
28.. 
29. 
30.. 
31.. 


.7    I 
.65  I 

1.0    I 

1.0 
.75 
.65 
.65 
.65' 


0.65  I 

.65  I 

.6  I 
.65  ! 
.7  I 
.75  ' 

-! 

.85  I 

.9    I 

.8    I 

.85 
1.2 

.85 
1.0 

.9 

.8 

.95 

.8 

.9 

1.25 
1.3 
1.4 
1.3 
1.25 
1.2 
1.15 
1.1 


Mar. 

Apr. 

May. 

1.1 

0.9 

0.9 

1.1 

.85 

.9 

1.1 

.85 

1.0 

1.1 

.85 

.95 

J.l 

.95 

1.25 

1.05 

.95 

1.2 

1.1 

.9 

1.15 

1.1 

.9 

l.l 

1.1 

1.05 

1.1 

1.4 

.9 

1.05 

1.15 

.9 

1.0 

1.2 

1.4 

1.0 

1.1 

1.15 

1.0 

1.1 

1.1 

1.0 

1.1 

1.05 

1.0 

1.05 

1.05 

1.2 

1.0 

1.05 

1.1 

1.0 

1.0 

1.05 

1.0 

1.0 

1.0 

.9 

1.0 

1.0 

1.25 

.95 

1.1 

1.05 

.95 

1.0 

1.05 

.95 

1.05 

1.0 

.9    1 

1.05 

1.0 

.9 

1.0 

.95 

1.0 

1.2 

.9 

.9 

1.1 

.9 

.9 

1.3 

.9 

1.05 

1.2 

1.0 

.95 

1.1 

.9    [ 

1.05 

June. 


1.0 

1,0 
.9 
.9 
.9 
.9 
.8 
.85 
.8 
.8 
.8 
.8 
.8 
.75 
.75 

1.50 

17 

1.4 

1.3 

1.3 

1.25 

1.15 

1.05 

1.0 

1.0 
.95 

1.05 
.95 
.9 

1.3 


July. 


Aug. 


1.6 

1.3 

1.15 

1.1 

1.0 

1.1 

1.05 

1.1 

1.0 

1.1 

1.9 

4.0 

2.4 

2.2 

1.9 

1.7 

1.6 

1.5 

1.5 

1.5 

1.4 

1.4 

1.3 

1.3 

1.25 

1.2 

1.2 

1.2 

1.2 

1.2 

1.1 


1.1 

1.05 

1.05 

1.05 

1.05 

1.05 

1.0 

1.0 

1.1 

1.1 

1.4 

1.6 

1.5 

1.3 

1.25 

1.2 

1.15 

1.15 

1.15 

1.1 

1.1 

1.05 

1.05 

1.2 

1.25 

1.35 

1.15 

1.1 

1.1 

1.05 

1.0 


Sept.      Oct.      Nov.    I*". 


1.0    ' 
1.05  I 
1.0 
1.05' 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.85 

.85 

.8 

.8 

.8 

.8 

.8 

.9 

.8 

.8 

.8 

.8 

.8 

.8 

.75 

.75 


0.8 

.8 

.8 

-8 

.8     ' 

.8 

.75  1 

.75 

.7 

.7 
1.3 

.8 

.8 

.75 

.75  ! 

.75 

.75  ' 

.75 

.75' 

.75 

.7 


.75 
.75  . 

•^^■ 

.75  ! 


I.: 
i.t 


u 

1.; 

1  :j 


.9 


Station  rating  taJtle  for  North  Fork  Mills  River  aJt  Pinkhedf  N,  C,  from  January  1  to  Decem- 
ber 31,  1905. 


Ga^e 
height. 

Fed. 
0.50 
.60 
.70 
.80 
.90 
1.00 


Discharge. 
Second-feet. 

;      20 , 

I  35 

I  44     '' 

I        «i 

I  63 


Gage 
height. 


Feet. 
1.10 
1.20 
1.30 
1.40 
1.50 


I  Discharge.  | 

SecoTid-feet} 

73    'i 

83  ;i 

93  I 
103  |i 
113    I, 


Gage 
height. 

Feet. 


Discharge.     ^^^    ,  Discharge. 


1.70 
1.80 
1.90 
2.00 


Second-feet. \ 
123  ' 
133  ' 
144  I 
155  I 
166 


Feet. 
2.10 
2.20 
2.30 
2.40 
2.50 


Second-feet. 

177 

18S 

199 

211     1 

223 


Note.— The  above  tabic  is  based  on  seven  discharged  measurements  made  during  1905.    It  Is  vH 
deiined  between  gage  heights  0.6  foot  and  1.3  feet.    Above  1.3  feet  the  table  is  roughly  approzimaie. 
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Estimated  nunUJUy  discharge  of  North  Fork  MUh  River  at  Pinkhed,  N.  C.,for  1905. 
[Drainage  area,  24  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  second-feet. 


Maximum. ,  Minimum. ,    Mean. 

I 


223 

22 

47.5 

103 

26 

57.0 

103 

53 

68.6 

103 

48 

60.5 

93 

53 

69.8 

133 

40 

65.2 

418 

63 

112 

123 

63 

78.3 

68 

40 

40.9 

d3 

35 

41.3 

35 

26 

30.1 

144 

26 

65.0 

418 


Run-ofl. 


26  I 


Second-feet 

per  SQuare 

mile. 


1.98 
2.38 
2.86 
2.52 
2.91 
2.72 
4.67 
3.26 
2.06 
1.72 
1.25 
2.71 


2.50 


Depth  in 
inches. 


2.28 
2.48 
3.30 
2.81 
3.36 
3.04 
5.38 
3.76 
2.32 
1.96 
1.40 
3.12 


35.23 


SOUTH  FORK  MIL.L.S  RIVER  NEAR  SITTOX,  N.  C. 

This  station  was  established  May  18,  1904,  by  M.  R.  Hall.  It  is  located  at  Sycamore 
Church,  about  1  mile  below  Sitton's  mill,  Sitton,  N.  C. 

The  channel  above  curves  about  90^  in  500  feet  and  is  straight  for  200  feet  below  the  sta- 
tion. The  current  is  moderately  swift,  but  may  be  rather  sluggish  above  the  station  at 
low  stages.  Both  banks  are  high  and  clean  and  are  subject  to  overflow  at  extreme  high 
water.  The  bed  of  the  stream  is  composed  of  rock,  and  is  clean  and  constant.  There  is 
but  one  channel  at  all  stages. 

Discharge  measurements  are  made  from  a  foot  log  about  150  feet  above  the  ford.  Owing 
to  the  overflowing  of  the  banks  discharge  measurements  can  not  be  made  at  high  water. 
The  gage  is  a  vertical  timber  10  feet  long,  spiked  to  a  white-oak  tree  on  the  right  bank 
of  the  river  about  40  feet  above  the  foot  log.  It  is  read  once  each  day  by  W.  E.  Field. 
Bench  marks  were  established  as  follows:  (1)  The  center  of  two  nail  heads  driven  into  the 
tiee  to  which  the  gage  is  attached  on  the  side  next  the  river;  elevation,  5.00  feet.  (2)  The 
center  of  nails  in  the  root  of  a  white-oak  tree  on  the  right  bank,  50  feet  below  the  gage; 
elevation,  5.00  feet.  (3)  Nails  driven  into  a  beech  tree  on  the  right  bank,  about  90  feet 
below  the  gage;  elevation,  8.00  feet.  (4)  The  head  of  a  large  nail  driven  vertically  into  a 
notch  on  the  face  toward  the  river  of  a  20-inch  white-oak  tree  on  the  right  bank,  25  feet 
above  the  gage;  elevation,  9.94  feet.     Elevations  refer  to  the  datum  of  the  gage. 

A  description  of  this  station,  gage  height,  discharge  data,  and  rating  table  are  contained 
in  Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  114-116. 
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.    Diacharffe  measurements  of  South  Fork  Mills  River  near  SiUon,  N,  C,  in  1906^ 


Date. 


April  12 '  B.S.Drane 

April  12 do 

June  22 ' do 

June  22 do 

August  29a I do 


November  ll«. 
November  11  o. 


W.  E.  Hall 
do 


a  Measured  at  different  sections. 


DaUy  gage  height,  in  feet ,  of  South  Fork  MxUs  River  near  Sitton,  N.  C.,for  1906. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7.. 

8.. 

9., 
10., 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
20.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


0.85 

.9    I 

1.0  I 
1.0  1 
1.25  ] 
1.25  I 
1.05  I 

,.3; 

1.0  , 
1.0 
3.7     i 
2.15 
1.65  I 
1.4    I 

1.3  ' 

1.4  ' 
1.3  , 

1.1  j 
1.1  i 

1.05  I 
1.05  I 
1.0  I 
1.0    1 

..0  i 

1.05  I 

1.05 

1.1 

1.05 

1.05 

1.0 


Feb. 

1.0 

1.0 

1.05 

1.1 

1.1 

1.2 

1.2 

1.9 

2.15 

1.45 

1.3 

1.3 

1.5 

1.5 

1.55 

1.5 

1.5 

1.45 

1.1 

1. 7 

1.7 

1.65 

1.7 

1.6 

1.5 

1.5 

1.4 

1.4 


Mar. 


1.4 

1.4 

1.4 

1.35 

1.4 

1.35 

1.4 

1.4 

1.35 

1.85 

1.6 

1.55 

1.5 

1.45 

1.35 

1.3 

1.3 

1.25 

1.25 

1.2 

1.8 

1.35 

1.3 

1.25 

1.25 

1.2 

1.2 

1.15 

1.15 

1.2 

1.1 


Apr.  I 

I 

I 
1.1     , 

"i 

1.1  I 

1.2  ' 
1.2     j 
1.1     I 
1.1 
1.2 
1.15 
1.1 
1.55 
1.4 
1.3 
1.25 
1.25 
1-2    i 

1.15  I 
1.15  I 
1.1 
1.1  1 
1.1  I 
1.05  I 
1.05 
1.05  I 
1.15  1 
1.15  ' 
M     I 

1.1  ! 

1.2  i 


May. 

June. 

1.1 

1.35 

1.1 

1.3 

1.15 

1.25 

1.2 

1.26 

1.75 

1.2 

1.7 

1.15 

1.55 

1.1 

1.4 

1.1 

1.4 

1.05 

1.35 

1.08 

1.3 

1.05 

1.25 

1.05 

1.2 

1.05 

1.2 

1.0 

1.25 

1.1 

1.5 

2.65 

1.3 

1.8 

1.25 

1.66 

1.2 

1.6 

1.15 

1.65 

1.2 

1.4 

1.2 

1.3 

1.35 

1.3 

1.3 

1.2 

1.2 

1.16 

1.65 

1.1 

1.7 

1.2 

2.2 

1.1 

1.75 

1.1 

1.55 

1.4 

1.46 

July.  ,  Aug.    Sept.  I  Oct.      Nov.     iv*v. 


2.16 

1.65 

1.4 

1.3 

1.25 

1.6 

1.25 

1.4 

1.25 

1.35 

2.7 

62 

3.3 

2.8 

2.45 

2.1 

1.9 

1.8 

1.7 

2.4 

1.6 

1.66 

1.5 

1.45 

1.45 

1.4 

1.36 

1.55 

1.36 

1.3 

1.26 


1.25 

1.2 

1.2 

1.25 

1.2 

1.2 

1.15 

1.16 

1.4 

1.5 

2.5 

2.2 

1.7 

1.65 

1.45 

1.4 

1.4 

1.4 

1.4 

1.3 

1.3 

1.25 

1.25 

1.8 

1.68 

1.66 

1.45 

1.36 

1.3 

1.25 

1.2 


I 


1.2  I 

1.3  I 

1.2  , 

1.3  , 
1.15  I 
1.15  I 
1.1  I 
1.1     I 

'-'  I 
1.05 

1.05  I 

1.05  I 

1.05  • 

1.0    ' 

1.0    I 

1.0  i 

1.0  ' 

1.0  I 

1.0  I 

1.0  I 

1.0 
1.0  , 

.96  I 

.95, 

.95  I 

.96  1 

.95 

.9 

.9 


0.9 
.9 
.9 
LO 
.95 
.9 
.9 
.9 
.9 
.9 
1.7 
1.1 
1.0 
.95 
.9 
.95 
.9 
.95 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.96 
.9 
.9 
.9 
.9 


a9 
.9 
.85 
.85 
.9 
*   .9 
.9 
.85 
.85 
.85 
.85 
.86 
.85 
.85 
.85 
.85 
.85 
.85 
.85 
.9 
.85 


l.l- 
l.y 
1 1 

i.fl 
It 
l: 
1.4 

1.25 

1  2 
M 
1.4 


1.L5 

1.2 

L$ 

1.5 

1.45 

1.4 

1.3 

1-25 


.8 
.8 
.8 
.8 

.8  I  1.2 
.8  1.3 
.8  I  1.35 
.8  I  L25 
1     1-2 


I 
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Station  rating  table  for  South  Fork  MUls  River  near  Sitton,  N.  C.ffrom  January  1  to 

December  SI,  1906, 


.    helS*. 

Diflchaiige. 

ii 

Discharge. 
Second-feeL 

1     Gage 
1  height. 

FeeL 

Discharge. 

Gage 
1  height. 

Discharge. 

•      FeeL 

Second-feet. 

Second-feeL 

Feet. 

Second-feeL 

;      0.8 

55 

1.7 

206 

2.6 

375 

3.8 

626 

.9 

70 

1.8 

224 

2.7 

395 

4.0 

670 

1.0 

86 

1.9 

242 

2.8 

415 

4.2 

716 

1.1 

102 

2.0 

260 

2.9 

435 

4.4 

762 

1.2 

11» 

2.1 

279 

3.0 

455 

4.6 

809 

1.3 

136 

2.2 

296 

a2 

407 

4.8 

857 

1.4 

153 

2.3 

317 

3.4 

539 

5.0 

905 

1.5 

170 

2.4 

396 

3.6 

582 

5.2 

955 

..   1.6 

188 

12.5 

355 

. 

i  above  table  is  based  on  seven  discharge  measurements  made  during  1906.  It  is  well 
defined  between  gage  heights  0.8  foot  and  1.5  feet.  The  table  has  been  extended  beyond  these  limits. 
Above  1.5  feet  the  table  is  roughly  approximate. 

Estimated  monthly  discharge  of  South  Fork  Mills  River  near  SiiUmf  N.  C.^for  1906. 
[Drainage  area,  40.5  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


Minimum.      Mean. 


Second-feet  I  tn^^^k  i*. 


44.66. 


PIGEON  RIVER  NSAR  WAYNESVIL.LE,  N.  C. 

This  station  was  established  April  15,  1905,  for  the  purpose  of  making  miscellaneous 
measurements.  It  is  located  at  Ironduff  Bridge,  3}  miles  above  the  mouth  of  Richland 
Creek,  about  8  miles  from  Waynesvillc,  N.  C. 

The  channel  is  straight  for  300  feet  above  and  below  the  station.  There  is  a  good  current. 
Both  banks  are  hi^  and  not  liable  to  overflow.  The  bed  is  partly  of  rock  and  partly  of 
shifting  sand.  There  is  but  one  channel,  broken  by  one  pier.  A  large  rock  protrudes  about 
50  feet  above  the  bridge  and  causes  irregularities  in  the  current. 

Dischaige  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge. 
The  initial  point  for  soundings  is  the  left  end  of  the  bridge,  downstream  side. 

The  bench  mark  is  on  top  of  a  steel  plate  bolted  to  the  top  of  the  lower  chord  over  the 
downstream  end  of  the  first  floor  beam  from  the  left  of  the.  bridge;  elevation,  23.00  feet 
above  datum  of  aasumed  gage. 


110  STREAM   MEASUREMENTS    IN    1905,  PART   V. 

Discharge  measurements  of  Pigeon  River  near  WaynesvUUj  N.  C,  in  1905. 


Date. 


April  15... 
August  28. 


Hydrographer. 


B.  S.  Drane. 
do 


Width. I 


Feel. 
132 
132  I 


Area  of 
auction. 

Mean 
velocity. 

Square 

209 
253 

Feet  per 
9ec<md. 

1.45 

1.30 

Di*- 

it.    j    chATgC. 

I  Secimd- 
Feet.     '      feet. 

2.ft5  J»> 

2.52  I  32b 


PIGEON  RIVER  AT  NK^iVTE^ORT,  TENN. 

This  station  was  established  September  4,  1900,  by  E.  W.  Myers.  It  is  located  ai  the 
highway  bridge  in  the  eastern  part  of  Newport,  Tenn.,  1  mik  from  the  raihx>ad  station  and 
1  mile  above  the  dam  of  the  Newport  Flouring  Mill,  out  of  reach  of  backwater. 

The  channel  is  straight  for  about  300  feet  above  and  200  feet  below  the  station.  Hie 
section  is  deep,  rough,  and  irregular  in  shape;  the  velocity  is  poorly  distributed  and  about 
dO  feet  of  the  total  width  at  low  stages  is  still  water  or  has  a  negative  velocity.  Hie  ri^t 
bank  is  low  and  overflows  to  some  extent,  but  all  water  passes  beneath  the  bridge  and  its 
approach.  The  left  bank -is  a  high,  vertical  rock  cliff.  The  bed  of  the  stream  is  rocky  near 
the  left  bank  and  sandy  near  the  rig^t  bank. 

Dischai^  measurements  are  made  from  the  lower  side  of  the  single-span  steel  highway 
bridge.  The  initial  point  for  soundings  is  the  end  of  the  hand  rail  over  the  left  bank  on  the 
downstream  side  of  the  bridge.  The  section  is  better  for  measurement  at  the  Soathein 
Railway  bridge,  about  300  feet  below,  at  which  point  some  of  the  measurements  have  been 
made. 

The  original  wire  gage  was  replaced  April  30, 1903,  by  a  standard  chaizi  gage  fastened  to 
the  lower  chord  of  the  bridge  in  the  third  panel  on  the  downstream  side.  Hie  datum  of 
the  two  gages  is  the  same:  chain  length,  29.94  feet.  Since  it  was  first  established  the  gage 
has  been  damaged  several  times,  and  the  records  are  continuous  only  from  December  14, 
1902.  The  gage  is  read  once  each  day  by  S.  R.  McSween.  Bench  marks  were  established 
as  follows:  (1)  The  top  surface  of  the  outer  left  comer  of  the  hanger  plate  at  the  bottom  of 
the  downstream  end  of  the  second  floor  beam  from  the  left  bank;  elevation,  26.87  feet.  (2) 
The  top  of  a  copper  plug  set  in  cement  on  the  top  of  a  limestone  outcrop  about  5  feet 
upstream  and  3  feet  to  the  left  of  the  end  of  the  upstream  hand  rail  on  the  left  bank;  eleva- 
tion, 32.61  feet.  Elevations  refer  to  datum  of  the  gage.  This  station  was  disoontinued 
December  31,  1905. 

Information  in  regard  to  this  station  is  contained  in  the  following  WaterSupply  Papers 
of  the  United  States  Geological  Survey: 

Description:  48,  p  188;  65,  p  302;  83,  pp  223-224;  98.  pp  282-283;  128,  pp  116-117,  155. 

Discharge:  48,  p  188;  65,  p  302;  08,  p  283;  128,  pp  117,  155. 

Discharge,  monthly:  «8,  p  285;  128,  p  119. 

Gage  heights:  48,  p  188;  65,  p  303;  98,  pp  283-284;  128,  p  118. 

Rating  teble:  98,  p  284;  128,  p  118. 

Discharge  measurements  of  Pigeon  River  ai  Newport  y  Term.y  in  1905. 


Date. 


llydrographer. 


February  9 '  B.  S.  Drane. . 

May  11 ;  W.E.Hall.... 

June  21 B.S.  Drane.., 

August  21 1  W.E.  Hall.... 

December  19... i  F.  A.  Murray. 
December  2« do , 


t)ay. 
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DaHy  ffciffe  heigJU,  infect,  of  Pigeon  River  al  Newport,  Term. ,  for  1906. 

May. 


.  Jan.  j  Feb.  ;  Mar.  [  Apr. 


3 

•4 

S 


...  1.35 

...  1.3 

...  1.4 

...:  1.45 

...!  1.65 

...'  1.7 

..."  2.0 

...'  1.6 

...j  1.15 

...!  1.45 

...|  1.35 

...  6.0 

...^  4.0 

...  2.8 

...  2.4 

...1  2.3 

...;  1.9 

...!  1.8    , 

19 1  1.75  1 


4 . 

8 

d 

lO 

II 

12 

13 

14 

15 

Ifi 

17 

18 


21.. 
22.. 
23-. 
24.. 
25.. 

2ii.. 

27.. 

28.. 

29.. 

30.. 

31.. 


1.05 

1.65 

1.6 

1.4 

1.2 

1.05 

.95 

.8 
1.2 
1.25 
1.25 
1.3 


1.35 

1.3 

1.2 

1.05 

1.1 

1.45 

1.9 

1.7 

4.9 

3.3 

2.55 

2.6 

2.4 

2.55 

2.25 

2.1 

2.0 

1.95 

1.85 

4.0 

5.0 

3.8 

3.1 

3.0 

2.5 

2.3 

2.2 

2.1 


2.0 

1.95 

1.8 

1.75 

1.75 

1.7 

1.8 

1.9 

2.0 

3.4 

2.8 

2.3 

2.15 

2.1 

2.0 

1.9 

1.85 

1.85 

1.8 

2.0 

2.2^ 

2.1 

1.95 

1.0 

1.86 

1.8 

1.7 

1.7 

1.0 

1.7 

1.7 


1.6 

1.5 

1.5 

1.55 

1.6 

1.76 

2.1 

2.0 

2.4 

2.2 

2.05 

2.6 

2.4 

2.2 

2.05 

2.0 

1.86 

1.8 

1.75 

1.7 

1.7 

1.7 

1.66 

1.6 

1.55 

1.5 

1.75 

1.6 

1.65 

2.0 


1.9 

1.7 

1.6 

1.6 

1.65 

2.0 

2.0 

2.0 

2.0 

1.95 

2.0 

1.7 

1.8 

1.8 

2.5 

3.9 

3.0 

2.36 

2.1 

2.0 

1.95 

2.1 

2.7 

2.2 

2.1 

2.05 

2.55 

2.25 

2.1 

1.95 

1.95 


June. 


I 


1.9 

1.75 

1.6 

1.6 

1.55 

1.5 

1.4 

1.5 

1.45 

1.35 

1.3 

1.3 

1.55 

1.35 

1.35 

1.4 

1.9 

1.8 

1.6 

1.55 

2.1 

1.8 

1.85 

1.75 

1.6 

1.55 

2.45 

2.0 

1.75 

1.6 


July. 


1.5 

1.45 

1.45 

1.3 

1.4 

1.55 

1.5 

1.45 

1.4 

1.5 

1.9 

7.6 

4.1 

2.9 

2.4 

2.1 

2.0 

2.0 

2.0 

1.9 

1.86 

1.85 

1.8 

1.76 

1.7 

1.6 

1.55 

1.55 

2.0 

1.8 

1.65 


Aug. 

1.4 

1.4 

1.35 

1.35 

1.3 

1.25 

1.25 

1.35 

2.35 

1.85 

1.9 

3.15 

2.5 

2.3 

2.1 

2.0 

2.25 

2.45 

2.0 

1.9 

1.75 

1.75 

1.7 

1.8 

2.0 

1.8 

1.75 

1.6 

1.5 

1.45 

1.4 


Sept.     Oct.     Nov.     Dec. 


1.4 

1.45 

1.45 

1.4 

1.3 

1.2 

1.2 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.1 

1.05 

1.05 

1.05 

1.0 

1.0 

1.2 

1.3 

1.2 

1.05  I 

1.05 

1.05 

1.0 

.95 

.95 

.9 

.9 


0.9 
.96 
.95 

1.0 

1.2 

1.0 
.9 
.9 
.9 
.9 

1.1 

1.15 

1.2 

1.1 

1.1 

1.05 

1.0 
.95 
.96 

1.0 

1.2 

1.1 

1.0 
.95 

1.0 

1.05 

1.1 

1.2 

1.1 

1.0 

1.0 


0.96 
.96 
.9 
.9 

1.0 

1.0 

1.0 

1.0 
.95 
.96 
.9 
.9 
.9 
.9 
.9 
.85 
.86 
.8 
.8 

1.0 

1.1 

1.1 

1.06 

1.0 
.9 
.9 
.95 
.85 
.85 
.9 


0.9 
.95 
4.1 
3.5 
2.0 
1.6 
1.7 
1.75 
2.16 
2.0 
1.0 
1.8 
1.7 
1.75 
1.75 
1.7 
1.7 
1.65 
1.6 
1.6 
1.96 
2.2 
2.0 
2.0 
2.0 
1.9 
1.8 
1.75 
1.6 
1.66 
1.65 


Station  rating  taUefor  Pigeon  River  at  Newport,  Tenn.,  front  January  1  to  December  31, 1906. 


Discharge. 


Gage 
height. 

Discharge. 

,     Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Second-feet. 

2.20 

1,460 

3.60 

3,640 

\        4.90 

6,170 

2.30 

1,500 

3.70 

3,830 

1        5.00 

6,370 

2.40 

1,720 

3.80 

4,020 

1        5.20 

6,770 

2.50 

1,860 

3.90 

4,210 

1        5.40 

7,170 

2.60 

2,000 

4.00 

4,400 

I        5.60 

7,580 

2.70 

2,140 

4.10 

4,590 

5.80 

8,000 

2.80 

2,290 

4.20 

4,780 

6.00 

8,420 

2.90 

2,440 

4.30 

4,970 

6.20 

8,840 

3.00 

2,600 

4.40 

6,170 

6.40 

9,260 

3.10 

2,760 

4.50 

5,370 

6.60 

9,690 

3.20 

2,930 

4.60 

5,570 

6.80 

10,130 

3.30 

3,100 

4.70 

5,770 

7.00 

10,570 

3.40 

3,280 

;        4.80 

5,970 

7.50 

11,670 

3.50 

3,460 

Note.— The  above  table  is  based  on  discharge  measurements  made  during  1904-5.    It  is  fairly  well 
defined  between  gage  heights  1.6  feet  and  4.5  feet.    The  table  has  been  extended  beyond  these  limits. 
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Estimated  monthly  discharge  of  Pigeon  River  at  Newport ^  Tenn.,for  1905, 

[Drainagie  an>H,  655  square  miles.] 


I 


Dischai^  in  second-feet. 


Run-off. 


Month. 


January : 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Maximum. 

Minimum. 

Mean. 

Second-fept 

""'•ST" 

6,370 

300 

1,111 

1.70 

L* 

6,370 

430 

1,956 

2.W 

s  r. 

3,280 

820 

1,220 

1.86 

i  u 

2,000 

740 

1,080 

1.65 

l.M 

4,210 

820 

l,4tt2 

2.14 

2.47 

1,790 

595 

1,211 

1.83 

i!> 

11,890 

595 

1,463 

2.23 

2..>T 

2,845 

560 

1,068 

L63 

1-N> 

702 

345 

401 

.750 

-Sr 

525 

345 

419 

.640 

.7» 

4no 

300 

965 

.557 

.tsn 

4,590 

345 

1,177 

1.80 

ZQ6 

11,890 

300 

1,080 

1.65 

22.31 

XOLICHUCKY  RIVER  NEAR  GREENE VIL.L.E,  TENN. 

This  station  was  established  May  7, 1903,  by  £.  W.  Myers.  It  is  located  at  Jones's  bridge, 
5  miles  southeast  of  Greeneville,  Teiin.,  which  is  the  nearest  railroad  station. 

The  channel  is  straight  for  about  700  feet  above  and  below  the  station.  The  right  bank 
is  high,  but  at  flood  stages  part  of  the  water  will  pass  around  the  end  of  the  bridge.  Tbe 
left  bank  is  high  and  can  never  overflow.  The  section  is  regular,  and  the  bed  is  oomposed 
of  gravel  and  is  not  subject  to  change.  The  velocity  is  uniform  and  well  distribute 
except  at  extreme  low  water  (below  gage  height  0.5  foot),  when  the  middle  pier  and  a  small 
bar  of  gravel  and  small  stones  throw  the  current  toward  both  banks. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  steel  \u^ 
way  bridge.  The  initial  point  for  soundings  is  the  left  end  of  the  top  bar  of  the  downstream 
hand  rail. 

A  standard  chain  gage  is  bolted  to  the  lower  chord  of  the  bridge  on  the  upstream  side 
midway  between  the  second  and  third  intermediate  post  from  the  right  bank;  length  of 
chain,  33.63  feet.  The  gage  is  read  once  each  day  by  B.  H.  Jones.  Bench  nuurks  werv 
established  as  follows :  (1 )  A  standard  iron  bench-mark  post  of  the  United  States  Geological 
Survey,  set  on  the  left  bank  just  below  the  bridge,  5.5  feet  downstream  from  the  left  end 
of  the  bridge ;  elevation,  26.80  feet.  (2)  The  upper  outer  edge  of  the  outer  eyebar  of  the 
ower  chord  of  the  bridge,  3.6  feet  to  the  right  of  the  center  of  the  third  intermediate  post 
from  the  right  bank,  marked  by  a  spot  of  white  paint  and  the  letters  "B.  M.;"  elevatioa, 
32.03  feet.     Elevations  refer  to  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Geological  Survey: 

Description:  98,  pp  285-286:  128,  pp  119-120. 
Discharge:  98,  p  286;  128,  p  120. 
Discharge  monthly:  98,  p  287;  128,  p  121. 
Gage  heights:  98,  p  286;  128,  p  120. 
Rating  t&ble:  98,  p  287;  128,  p  121. 
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DMiorge  measurements  of  Nolichueky  River  near  GreeneviUe,  Tenn.,  in  1906. 


r>ate. 


Hydrographcr. 


February  7 . 


B.  8.  Drone... 

February  7 do 

May  15 '  W.E.Hall... 

June  15 '■  B.  S.  Drazie... 

August  24 '  W.  E.  Hall. . . 

December 25... I  F.  A.  Murray, 


Width, 


Feet. 
264 
264 
266 
265 
266 
267 


Area  of 
section. 


Square 
feet. 

916 

915 

1,283 
818 
983 

1,086 


Mean 
velocity. 

Oage 
height. 

Feet  per 
second. 

Feet. 

1.39 

0.87 

1.44 

.87 

2.76 

2.19 

1.13 

.55 

1.51 

1.01  1 

2.01 

1.40 

Dis- 
charge. 

Second- 
feet. 

1,271 

1,323 

3,486 

924 

1,487 

2,182 


Daily  gage  Iteightj  infeety  of  Nolichueky  River  near  OreenevilUf  Tenn.^for  1905. 


Day. 

Jan. 

1       

a55 

2 

M 

3 

.7 

4 

.9 

5          

7 

6 

.65 

7 

1.15 

S 

1.1 

9         

.7 

10     

.7 

11 

8 

12 

1.3 

13.             

4.0 

14 

2.4 

15 

1.75 

16 

1.15 

17 

.95 

18 

10 

19 

1.05 

20 

.05 

21 

85 

22 

.8 

23 

.7 

24 

.6 

25 

«., 

26 

3 

27 

.25 

28 

.25 

29 

.45 

30 

.55 

31 

.55 

ill  I         I         I         I         I         I 

Jan.      Feb.     Mar.     Apr.  |  May.  ,  June.    July.  ,  Aug.     Sept.  |  Oct.  i  Nov.  |  Dec. 


0.55 

.6 

.6 

.4 

.5 

.7 

.9 
1.0 
2.6 
2.4 
1.9 
1.5 
1.5 
2.2 
1.6 
1.25 
1.2 
1.1 
1.0 
2.1 
4.2 
3.6 
3.1 
2.4 
2.0 
1.95 
1.7 
1.5 


1.4 

1.35 

1.35 

1.2 

1.2 

1.3 

1.2 

1.3 

1.4 

1.9 

2.4 

1.85 

1.7 

1.55 

1.4 

1.2 

1.2 

1.1 

1.05 

1.05 

1.1 

1.2 

1.05 
.95 
.9 

1.0 
.9 
.8 
.8 
.8 
.85 


a8   ! 

.7  I 
.7  I 
.7 

.7  ; 

1.25  ! 

1.55  ' 

1.25  ! 

1.35' 

2.2 

1.75 

2.7 

2.4 

1.9 

1.55 

1.4 

1.1  ' 
1.0    t 

.95  i 

.9 

.95 

.9 

.8 

.75 

.7 

.8 
1.0 

.9 
1.15 


1.1 
1.0 

.8    ' 

.85  1 

.9    ' 

1 
1.1     I 

3.4 

2.8 

2.4 

1.75, 

1.85 

1.7 

1.6 

2.6 

2.2 

4.2 

3.6 

2.7 

2.0 

1.76 

1.5 

1.35 

1.65 

1.7 

1.4 

1.25 

1.3 

1.3 

1.9 

1.26 

1.25 


1.05 
.95 
.85 
.7 
.7 
.65 
.65 
.65 
.65 
.55 
.5 
.5 
.55 
.7 
.6 
.5 

2.6 

3.1 

1.75 

1.55 

1.4 

1.2 

1.1 

1.05 
.9 
.85 
.85 
.75 
.7 
.7 


0.7 

.7 

.86  ' 
1.05  i 
2.3    I 

.2  I 
1.0 

.8 

.7    I 

.65  ' 

.65 
5.5 
6.1 

ai 

2.3 

1.8 

1.85 

1.45 

2.7 

1.7 

1.35 

1.35 

1.45 

1.26 

1.15 

1.0 

.9 

.9 
1.2 
1.15 
1.16 


0.95 

.75 

.  7 

'  .7 

.7 

.7 

.7 

1.15 

1.75 

1.8 

2.1 

4.4 

3.6 

2.8 

2.1 

2.06 

1.75 

1.5 

1.4 

1.25 

1.3 

1.15 

1.0 

1.0 

1.06 

1.36 

1.0 

.9 

.7 

.7 

.65 


0.65 
.66 
.8 
.15 
.66 
.6 
.6 
.6 
.45 
.45 
.4 
.4 
.6 
-5 
.4 
.4 
.3 
.35 
.35 
.35 
.35 
.35 
.36 
.3 
.25 
.26 
.2 
.2 
.25 
.2 


0.26 
.2 
.35 
.35 
.4 
.35 
.26 
.2    ' 

Ti 

.3    I 

.8    I 

.35  I 

.25  j 

.26 

.25 

.25 

.3 

.3 

.3 

.3    I 

.25 

.26 

.36 

.55 

.5 

.4 

.3 


0.26 

.26; 

.25  i 

.2    I 

.2 

.25 

.3 

.25 

.25 

.2 

.2 

.15 

.2 

.2 

.15 

.15 

.2 

.2 

.16 

.2 

.25 

.25 

.2 

.16 

.15 

.16 

.2 

.2 

.15 

.2 


0.2 
.2 

a4 

2.6 
1.3 

.8 

.65 

.6 

.8 
2.6 
1.6 
1.16 
.95 

.8 

.8 
1.0 
1.0 

.9 

.8 

.75 

.85 
1.8 
1.36 
1.76 
1.5 
1.15 
1.0 
1.15 

.8 


IRR  169—06 8 
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Station  rating  table  for  NoliehiuJcy  River  near  OreenemUe,  Tenn.,from  January  1  to  Ikeea^ 

SI,  1905. 


Gaffe 
height. 

Discharge. 
Second-feet. 

heS^t. 
Feel. 

Discharge.  | 

1 

Second-feet. 

Gage 
height. 

Feet. 

1  Diachaige. 

hei^t. 

1 

1  Dteciiar^. 

Feel. 

1 
\8econd-feet. 

Feel. 

.Second^tet 

aoo 

430 

1.20 

1,770 

2.40 

!         3,940 

4.20 

1         7,e» 

0,10 

515 

1.30 

1,930    1 

2.50 

1         4,140 

4.40 

a.  130 

0.20 

600 

1.40 

2,100    1 

2.60 

1         4,340 

4.60 

8,570 

aao 

630 

1.50 

2,270    1 

2.70 

4.540 

4.80 

9.010 

0.40 

780 

1.60 

2,440    1 

2.80 

1          4,740 

5.00 

9,430 

o.ao 

880 

1.70 

2,620 

2.90 

1          4,940 

5.20 

'            9,890 

0.60 

990    i 

1.80 

2.800 

3.00 

1          5,140 

5.40 

1          10,330 

0.70 

1,100  ; 

1.90 

2,980 
3,170 

120 

1         5,540 

5.00 

I           10,790 

0.80 

1,220    1 

2.00 

a40 

1         5.900 

5.80 

1           11.250 

0.90 

1,350 

2.10 

3,380 

3.60 

1          6,380 

6.00 

'           11,710 

1.00 

1,480  ; 

2.20 

3,550 

3.80 

1         6,810 

1.10 

1,620    > 

1 

2.30 

3.740 

4.00 

7,250 

I 

Note.— The  above  table  is  based  on  six  discharge  measurements  made  during  1905.     It  is  fAiil^  ii 
defined  between  gage  heights  0.5  foot  and  2.2  feet.    Beyond  these  limits  it  is  uncertain. 

Estimated  monthly  discharge  of  Nclichuchy  River  near  OreenevilUf  Tenn.^for  1905. 
[Drainage  area,  1,099  square  miles.] 


Month. 


January.. 
February. 
March.... 
April 


May 

June 

July 

August 

September. 

October 

November, 
December.. 


The  year. 


Discharge  in  second-feet. 

Run-off. 

Second-feet 

Depth,  a. 

Maximum. 

Minimum. 

Mean. 

per  square 
mlle- 

7,260 

645 

1,513 

1.38 

l.» 

7,690 

780 

2.604 

2.37 

Z4T 

3,940 

1,2?0 

1,872 

1.70 

1.9fi 

4,640 

1,100 

1,852 

1.69 

l.« 

7,090 

1,220 

2,909 

2.65 

3.  OS 

5,340 

880 

1,543 

1.40 

1.56 

11,940 

1,045 

2,650 

2.41     1 

2.> 

8,130 

1,045 

2,230 

2.03    1 

2.34 

1,220 

600 

815 

.742  1 

.K» 

1,220 

600 

722 

.657  1 

.757 

690 

558 

604 

.550, 

.614 

5,960 

600 

1,820 

1.66    , 

1.91 

11,940 

558 

1,761 

.«; 

21-76 
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SOUTH  FORK  HOLSTON  RTVER  AT  BLUFF  CITY,  TENN. 

This  station  was  originally  established  by  the  United  States  Weather  Bureau  at  the 
highway  bridge  at  Bluff  City,  Tenn.  Readings  were  begun  July  17,  1900,  by  the  United 
St&tes  Geological  Survey  in  connection  with  the  general  hydrographic  investigation  of  the 
southern  Appalachian  region. 

The  channel  is  straight  above  the  bridge  for  a  distance  of  300  feet,  to  the  bridge  of  the 
Virginia  and  Southwestern  Railway,  and  for  about  1 ,000  feet  below  the  bridge.  The  bed 
is  rocky  and  permanent.  The  bottom  is  very  rough,  and  rocky  ledges  just  above  and 
below  the  bridge  cause  back  currents,  eddies,  and  sudden  variations  in  the  velocity.  Both 
banks  are  high  and  do  not  overflow. 

Discharge  measurements  are  made  from  the  lower  side  of  the  four-span  highway  bridge. 
This  bridge  is  a  short  distancs  below  the  Virginia  and  Southwestern  Railway  bridge.  The 
initial  point  for  soundings  is  the  end  of  the  guard  rail  on  the  downstream  side  of  the  bridge 
over  the  left  abutment. 

The  gage,  which  is  the  property  of  the  United  States  Weather  Bureau,  is  a  timber  bolted 
to  the  downstream  side  of  the  first  pier  from  the  right  bank.  The  gage  readings  are  fur- 
nished by  the  United  States  Weather  Bureau.  The  gage  is  referred  to  a  United  States 
Geological  Survey  bronze  b?nch  mark  tablet  set  in  the  upstream  side  of  the  capstone  of 
the  left  abutment;  elevation,  20.44  feet  above  the  zero  of  the  gage  and  1,389  feet  above 
sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers 
of  the  United  States  Geological  Survey: 

Description:  48.  p  182;  65,  p  297;  83,  p  227;  98,  pp  287-288;  128,  pp  122, 154. 
Discharge:  48,  p  182;  65,  p  297;  83,  p  227;  98.  p  288;  128,  pp  122, 155. 
Discharge,  monthly:  83,  p  229;  98,  p  290;  128.  p  124. 
Gage  heights:  48.  p  183;  65,  p  298;  83,  p  228;  98,  pp  288-289;  128,  p  123. 
Rating  tables:  65,  p  323;  83,  p  228;  98,  p  289;  128,  p  123. 

Discharge  measuremerUa  of  South  Fork  Holston  River  at  Bluff  City ,  Tenn.,  in  1906. 


Date. 


February  6 

May  12 

May  12 

June  16 

August  22 

December  21 . . . 
December  23... 


Hydrographer. 


B.  S.  Drane... 
W.E.Hall.... 

....do 

B.  8.  Drane... 
W.E.Hall.... 
F.A.Murray. 
....do 


Width. 


Feet. 
185 
231 
122 
133 
125 
135 
226 


Area  of       Mean    ■     Oaee  Dis- 

section,   velocity.  |  heignt.      charge. 


Square 
feet. 

501 

650 

578 

454 

500 

506 

506 


Feet  per 
second.  I 


1.65 
1.89 
2.11 
.88 
1.34 


Feet. 
1.40 
1.78  I 
1.78 

.52 
1.10  I 

.78' 
1.37 


Second- 
feet. 

a825 

«1,227 

bl,222 

»308 

b669 

ft  445 

a823 


I 


o  Wagon  bridge. 


b  Virginia  and  Southwestern  Railway  bridge. 
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Daily  gage  height,  in  feet,  of  South  Fork  HoiUUm  River  at  Bluff  City,  Tenn^.^for  1906. 

Day. 


1. 

2. 

3. 

4. 

5. 

0., 

7. 

8., 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
2b.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


an. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

:nov- 

■Dec. 

1.0 

0.9 

2.4 

1.2 

1.8 

1.3 

0.7 

2.0 

1.3 

as, 

aa 

ti-4 

1.0 

.9 

2.2 

1.2 

1.5 

1.0 

.6 

1.6 

.9 

.3 

-3 

:: 

1.0 

1.6 

2.4 

1.2 

1.4 

.9 

.6 

1.4 

1.0 

.4  1 

.3 

x:> 

1.9 

.5 

2.4 

1.1 

1.3 

•7 

.6 

1.0 

1.5 

.4  ■ 

.3 

1. 

1.4 

1.0 

2.4 

2.6 

1.2 

.6 

.7 

1.0 

3.2 

.4 

.3 

•  '• 

1.5 

1.4 

2.3 

a7 

1.9 

.5 

.9 

1.7 

2.0 

.3 

.3 

1. -J 

1.8 

1.7 

2.3 

3.4 

2.2 

.       -5 

.8 

1.5 

1.8 

1.5 

.3 

.3 

1 :: 

1.6 

1.4 

2.2 

2.8 

2.8 

1.3 

ZO 

1.3 

-3i 

.3 

1.0 

1.3 

5.4 

2.9 

2.4 

2.6 

.8 

.9 

1.7 

1.0 

.3  ^ 

-*l 

1 1 

1.5 

3.4 

4.5 

2.2 

2.2 

.6 

.7 

1.6 

1.0 

.2 

.2I 

1.6 

1.3 

2.8 

4.4 

1.9 

1.8 

.8 

.8 

1.5 

.9 

.s! 

•-  1 

1   : 

2.2 

2.4 

3.2 

2.1 

1.8 

.8 

1.2 

1.8 

.8 

.6, 

.2 

l.l 

4.9 

3.4 

2.8 

2.0 

4.2 

.7 

a2 

2.1 

.9 

.5, 

.2 

1.1 

3.4 

4.0 

2.4 

1.9 

3.8 

.6 

ai 

2.0 

.8 

•'•i 

.2 

LO 

2.5 

a2 

2.2 

1.7 

3.4 

.6 

2.4 

1.8 

.7 

.3' 

.2 

l.O 

1.9 

2.2 

1.9 

1.7 

3.4 

.5 

1.7 

1.8 

.7 

.3I 

.2 

1.0 

1.7 

2.2 

1.8 

1.4 

4.1 

.7 

1.4 

2.6 

.6 

.3t 

.2 

9 

1.8 

1.9 

J  7 

1.6 

3.3 

.7 

1.0 

1.8 

.5 

.3  1 

.2 

.  •« 

1.6 

1.8 

1  7 

1.3 

2.7 

.8 

1.5 

1.5 

.5 

[        .3  1 

.3 

-a 

1.4 

1.9 

l.u 

1.2 

2.2 

.7 

1.2 

1.3 

.4 

•"^l 

-3 

.8 

1.3^ 

Z.A 

1.6 

1.1 

1.9 

1.2 

1.0 

1.1 

.4 

•4' 

.3 

.* 

1.1 

3.4 

1.7 

1.3 

1.8 

1.0 

2.6 

1.0 

.5 

.3 

.3 

.% 

1.0 

3.7 

1.6 

1.2 

1.8 

.7 

3.8 

1.0 

.4 

.3 

.3 

11 

1.0 

3.4 

1.6 

1.1 

1.7 

1.0 

2.7 

1,0 

.4 

.3 

.3 

'2H. 

.9 

2.8 

1.5 

1.0 

1.5 

1.0 

2.0 

1.1 

.4 

.3  1 

.3 

1.9 

.9 

2.8 

1.5 

1.0 

1.6 

.8 

1.7 

1.9 

.3 

.4 

.3 

i.r 

.9 

2,6 

1.4 

1.1 

1.4 

1.0 

.8 

1.6 

.3 

.6  ' 

.3 

1.4 

1.0 

2.6 

1.4 

1.8 

1.2 

1.1 

1.4 

1.4 

.3 

.4 

.3 

1-3 

.8 

1.4 

1.9 

1.0 

.8 

•     1.7 

1.0 

.3 

.4 

.3 

1.2 

.8 

1.5 

1.8 

1.0 

.8 

3.4 

.9 

.3 

•''1 

.3  1 

.  l.l 

.8 

1.4 



l.l 



2.8 

.8 



•'!■ 

' 

1.0 

Station  rating  table  for  South  Fork  HoUtan  River  at  Bluff  City,  Tenn.,  from  January  1  to 

December  31,  1906, 


Gage 
height. 

Discharge. 

1     Gaee 
1  height. 

1 
Discharge.  1 

Gage 
height. 

1 

1  Discharge. 

Gage 
height. 

Diachaiige. 

Feet. 

Second-feet. 

Feet. 

Second-feet.  \ 

Feet. 

Second-feet. 

Feet. 

Second-fert. 

0.30 

265 

1        1.60 

960     I 

2.70 

,         2.190 

3.90 

\         3,980 

0.40 

300 

1        1.60 

1,030 

2.80 

1         2,310 

4.00 

1          4,160 

0.60 

340 

1        1.70 

1,120    1 

2.90 

i         2,430 

4.20 

1          4.530 

o.eo 

385 

1.80 

1,210    1 

3.00 

2,550 

4.40 

1          4,910 

0.70 

435 

1        l.to 

1,310 

3.10 

1          2,680 

]        4.60 

1          5,310 

0.80 

485 

2.00 

1,410    1 

3.20 

2,820 

!        480 

1          fi,730 

0.90 

540 

2.10 

1,510    1 

a30 

2,970 

1        &00 

1          6,180 

1.00 

(iOO 

2.20 

1,620     1 

3.40 

1          3,120 

1        &20 

1          6,660 

1.10 

665 

2.30 

1,730    1 

3.50 

3,280 

1        5l40 

]         7.130 

1.20 

730 

2.40 

1,840    l| 

3.60 

'         3,450 

1     Leo 

1          7,630 

1.30 

800 

2.60 

1,960     '1 

3.70 

3,620 

\        &80 

1         8,130 

1.40 

870 

1 

2.60 

2,070    I 

a80 

3,800 

I   «•«> 

1          8,630 

Note.  -The  above  table  is  based  on  discharge  measurements  made  during  1904-5.  It  is  well  defined 
l)etwet^n  gage  heights  0.5  foot  and  3.6  tcet.  The  table  has  been  extended  beyond  these  llmita.  Abov9 
gago  heigrit  3  feet  the  table  is  the  same  as  for  1904. 
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Eslimaied  marUhly  discharge  of  South  Fori  HolsUm  River  at  Bluff  City,  Tenn.,for  1906. 
[Drainagi*  arva,  828  square  miles.] 

I         DiBchaige  in  second-leet.  Run-off. 


J  &nuar)'  -  •  - 
February  •- 

Atlarch 

April 

*«ay 

June 

July 

August 

September. 
October. . . . 
November. 
December.. 


Month. 


Maximum,  i  Minimum. 


The  year.. 


5,950  I 

7,130  j 

5,110  I 

3,620  I 

4,530 

800 

9,130 

2,070 

2,820 

385 

265 

2,820 

9,130  > 


485 
340 
870 
tiOO 
600 
340 
385 
485 
265 
235 
235 
265 


235 


Mean. 


1,105 

2,115 

1,656 

1,237 

1,674 

493 

1,404 

997 

574 

280 

256 

855 


1,055 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1.33 

1.63 

2.55 

2.66 

2.00 

2.31 

1.49 

1.66 

2.02 

2.33 

.505 

.664 

1.70 

1.96 

1.20 

1.38 

.693 

.773 

.349 

.402 

.309 

.345 

1.03 

1.19 

1.27 

17.20 

HOL.STOX  RIVER    AT  AUSTINS  MILLS,  TENNESSEE. 

This  station  is  maintained  in  cooperation  with  the  United  States  Weather  Bureau,  by 
which  the  gage  readings  are  furnished.  It  is  located  at  the  Southern  Railway  bridge  at 
Austins  Mills,  Tennessee. 

The  channel  is  straight  for  about  2,000  feet  above  and  for  1,000  feet  below  the  bridge. 
The  right  bank  will  overflow  gradually  above  gage  height  10  feet,  and  the  left  bank  above 
gage  height  8  feet.  There  is  a  fringe  of  trees  along  both  banks.  The  bed  of  the  stream  is 
composed  of  rock  and  gravel  and  is  permanent.  All  the  water  passes  beneath  the  bridge 
and  trestles,  there  being  one  channel  broken  by  three  piers  at  ordinary  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  This  is  a 
deck  bridge,  800  feet  long,  resting  on  stone  piers.  Six  spans  are  wooden  trusses,  and  piers 
have  been  built  for  two  more  spans  at  each  end,  but  the  track  is  carried  on  trestle  work. 
The  initial  point  for  soundings  is  the  end  of  the  bridge  truss  over  the  center  of  the  pier  on 
the  right  bank,  downstream  side. 

The  gage  is  49  feet  long,  and  is  attached  vertically  to  the  downstream  end  of  the  pier 
nearest  the  right  bank.     It  is  read  once  each  day  by  Fred  Beal. 

A  description  of  this  station,  gage-height  and  discharge  data,  and  rating  table  are  con- 
.  tained  in  Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  124-126. 

Discharge  measurements  ofHolston  River  at  Austins  MiUsy  Tennessee,  in  1905. 


Date. 

Ilydrographer. 

Width. 

Feet. 
414 
412 
383 
373 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Feet. 
5.30 
4.87 
2.05 
2.25 

Dis- 
charge. 

February  10... 

B.  S.  Drane 

Square 

2,904 
2,796 
1,500 

Feet  per 
aewnd. 

432 
a89, 
1.57  I 

Secomi- 
feet. 

12,550 

May  16 

June  20 

W.E.HaU 

B.  S.  Drane 

10,880 
2,480 

August  25 

W.E.Hall                                   

1,502  1          1.47  1 

2,347 

.  1 
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Daily  gage  height ^  in  feet,  of  HclsUm  River  at  Austins  MiUSf  Tennessee^  Jar  1905. 


Day. 


1.. 

2.. 

3.. 

4.. 

5.. 

G.. 

7.. 

8.. 

9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan.' 

Fob.  ' 

1 

2.1  i 

1 

1.8; 

2.1 

1.8  1 

2.2 

1.9 

2.6 

2.0  ' 

2.9 

1.8  ' 

2.4 

1.9  1 

3.5 

2.5  ' 

3.2 

2.8  1 

2.7, 

5,5' 

2.3 

6.0  1 

2.5 

4.8  ' 

3.1  ' 

4.0  1 

5.9' 

4.2  , 

5.6  ' 

5.6  . 

4.2  ' 

4.5 

3.4  1 

3.9  1 

2.9  ' 

3.4  1 

2.7! 

3.3  1 

2.61 

3.0  1 

2.6 

3.0 

2.4 

4.6 

2.4  1 

5.2 

2.2 

5.2 

2.1  1 

5.0 

2.0  1 

4.3 

1.8  1 

4.0 

2.0  ' 

3.8 

2.2 

3.5 

2.2 

2.0  ' 

2.0  ' 

[ar. 

Apr. 

3.5 

2.4 

3.3 

2.3 

3.2 

2.3 

3.4 

2.2 

3.2 

2.2 

3.2 

3.0 

3.3 

4.0 

3.1 ; 

a8 

3.4 

3.6 

5.8 

3.5 

6.3 

3.2 

5.2 

3.4 

4.3 

3.8 

3.8 

3.5 

3.4 

3.2 

3.1 

3.0 

2.9 

2.8 

2.9 

2.6 

2.7 

2.5 

2.6  , 

2.4 

2.5  \ 

2.3 

2.5 

2.3 

2.5 

2.5 

2.5 

2.4 

2.4 

2.2 

2.4 

2.2 

2.4 

2.1 

2.4  ' 

2.1 

2.4  ' 

2.2 

2.4  ' 

2.5 

2.4! 

1 

May.  ,  June.    July,  i  Aug.    Sept.  j  Oct.    ,    Nov.     Da: 


"I 


■| 


2.7  1 

2.3 

1.8  1 

3.4  ' 

2.0, 

1.5           1.5 

1  4 

2.5  1 

2.3 

1.7 

2.7 

2.6' 

1.5 

LS 

1  i 

2.3 

2.1 

1.7 

2.4. 

2.3 

1.5 

1.5 

.♦  1 

2.3 

2.0 

1      ^-^ 

2.2 

2.3' 

1.5 

1.5 

'  1 

2.2 

2.0 

'      1.7 

2.1 

2.6 

1.5 

1.4 

?  s- 

2.2 

2.0 

1.7 

2.2 

3.1 

1.5 

1.4 

3 

3.0' 

1.9 

2.3 

2.4 

2.4 

1.5 

1.4 

i4 

ao . 

1.9 

2.2, 

2.4  ' 

2.2 

1.4 

1.4 

2  . 

4.1' 

1.9 

2.0  I 

3.5  i 

2.1  , 

1.4 

1        ^^ 

Zi 

3.5 

2.0 

2.0 

3.3 

2.0 

1.4 

'         1.3 

Z.3 

3.1 

1.8 

1.9 

3.3 

2.0 

1.4 

1.3 

-»  ,• 

3.0 

1.7 

1.8 

3.8, 

1.8 

1.5 

1.3 

i4 

Z.2 ; 

2.1 

6.3 

3.8 

1.9 

1-7 

1.3 

Z  1 

5.3 

2.0 

5.7 

3.7. 

2.0 

1.6 

1.3 

'1  I 

5.5  , 

1.9 

3.9 

3.4 

1.0' 

1.6 

1        13 

2  i 

4.8 

1.9 

3.2 

3.2 

1.8 

1.5 

1.3 

2.0 

5.9  1 

1.8 

2.6 

3.1 

1.8  , 

1,5 

L3  ! 

iO 

5.3  1 

2.0 

2.6 

3.3 

1.7  , 

1.5 

1.3 

2.0 

4.7, 

2,0 

2.3 

2.8 

1.7 

1.5 

1.2 

2.0 

3.6 

2.1 

2.5 

2.5 

1.7  . 

1.5 

1.2 

1.9 

3.2 

2.2 

2.3 

2.3 

1.6 

1.2 

I  V 

2.9 

2.2 

2.2 

2.1  , 

1.5 

1.2 

2  0 

3.1  1 

2.0 

3.2 

2.1  , 

1.5 

1-2 

2" 

3.1 

2.0 

4.0' 

2.5; 

L5 

1.2 

^.2 

2.8  1 

2.3 

3.3 

2.2 

1.7 

1.4 

1.2 

XI 

2.5 

2.2 

2.7 

2.3 

1.5 

1.2 

3.0 

2.5 

2.3 

2.4 

2.5 

1.6 

1.2 

2.h 

2.4  ' 

2.1 

2.2 

2.4  ' 

1.6 

1.2 

2.4 

2.3! 

2.0 

2.2 

2.4 

1.6 

1.2 

2.3 

2.2  1 

1.9 

2.6 

2.3 

1.6 

1.4 

2  1 

2.2  1. 

4.6 

1 

2.1  j. 

1 

1 

1.5 

2.1 

Station  rating  table  for  HoUtton  River  at  Aiistins  MiUs,  Tennessee^  from  January  1, 1904^  ^ 

December  31,  1905. 


heigft.  'I>i«eharge.| 


1.10    1 

645 

1.20    1 

805 

1.30    1 

970 

1.40    1 

1.140 

l.W    , 

1,315 

1.60    j 

1,500 

I 


(Jaee 
height. 


Feet.  ^Second-feet.)  Feet. 
1. 70 
1.80 
1.90 
2.00 
2.10 
2.20 


Discharge. 

1     Gage 
;  height. 

Discharge. 

hel^. 
;      Feet. 

Diachaige. 

Second-feet. 

Feel. 

Second-feet. 

Second-feet. 

1,695 

2.30 

3,035 

1        ^«> 
2.90 

aoo 

4,380 

1,900 

2.40 

3,285 

4,675 

2,110 

1        2.50 

3,545 

4,9» 

2.330 

1        2.60 

3,815 

1     a  10 

5,290 

2,555 

1        2.70 

4,095 

1  *a2o 

5.010 

2,790 

1 

NoTE.~The  above  table  in  bafled  on  (lischarge  measurements  made  during  1904^.    It  ia  w«sll  dpnned 
between  gage  heights  1.1  feet  and  2  feet.    The  table  has  been  e.xtended  beyond  these  limits.    AI>ove 

fage  height  3,2  feet  the  rating  curve  is  a  tangent,  the  differenoe  being  330  per  tenth.    Below  gage  heigh  I 
.4  feet  the  table  is  the  same  as  for  1904. 
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EtHmaied  mcnOdy  dUckarge  ofEoUton  River  ai  Austins  MiMs,  TennessMyfor  1906. 
[Drainage  area,  3,060  square  miles.] 


Month. 


January 

P'ebniary 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


14,520  ; 

14,850 

15.840 
8,250 

14.520 
3,035 

15,840 
7,500 
5,290 
1,6J5 
1,315 

11,550 


15,840  I 


Minimum. 


1,900 
1,900 
3,285 
2,555 
2,790 
l,e05 
l,e05 
2,555 
1,315 
1,140  I 
805  I 
1,140  ' 


Mean. 


805 


Run-off. 


Second-feet '  r»««*i^  in 


1,900 

7,417 

3,285 

5.749 

2,555 

4,363 

2,790 

6.051 

l,e05 

2,406 

l,e05 

4,353 

2,555 

4,307 

4.393 
7,417 
5.749 
4,363 
6.051 
2,406 
4,353 
4,307 
2,?71  , 
1.341 
990 
3,593 


3,936 


1.44 
%42 
1.88 
1.43 
1.98 
.786 

1.41 
.742 
.438 
.324 

1.17 


1.29 


1.66 
2.52 
2.17 
1.60 
2.28 
.877 
1.64 
1.63 
.828 
.505 
.362 
1.35 


17.42 


WATAUGA  RIVER  NEAR  ELJZABETHTON,  TENN. 

This  station  was  established  May  11,  1903,  by  £.  W.  Myers.  It  is  located  on  the  Vir- 
ginia and  Southwestern  Railway  bridge  at  Siam,  about  4  miles  from  Elizabethton,  Tenn. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  The  right  bank 
is  high  and  will  overflow  only  at  flood  stages.  All  water  will,  however,  pass  under  the 
bridge  and  the  trestle  approach.  The  left  bank  is  a  perpendicular  masonry  abutment 
and  will  not  overflow.  The  section  underneath  the  bridge  is  smooth  and  consists  of  sand, 
silt,  and  some  small  rocks,  and  does  not  appear  to  be  shifting.  At  ordinary  stages  the 
channel  is  divided  into  three  parts  by  the  bridge  piers.  At  flood  stages  there  is  an  addi- 
tional flood  channel  on  the  right  bank.  A  shallow  stretch  1,000  feet  below  the  bridge 
makes  the  current  under  the  bridge  sluggish  at  low  stages. 

Dischai^e  measurements  arc  made  from  the  lower  side  of  the  bridge*  The  bridge 
crosses  the  river  at  an  angle  of  about  14^  with  the  normal  to  the  direction  of  the  current. 
The  initial  point  for  soundings  is  the  top  of  the  first  bolt  on  the  downstream  guard  rail 
over  the  middle  of  the  left  abutment. 

A  standard  chain  gage  is  fastened  on  the  downstream  side  of  the  middle  span  on  the  inside 
of  the  guard  rail;  the  zero  of  the  scale  is  opposite  a  point  142  feet  from  the  initial  point  for 
soundings ;  length  of  chain,  22 .66  feet.  The  gage  is  read  once  each  day  by  J .  B .  Nave .  Bench 
marks  were  established  as  follows:  (1)  A  standard  copper  bolt  set  in  the  cap  of  the  abut- 
ment on  the  left  bank,  upstream  side  of  the  bridge;  elevation,  21.11  feet.  (2)  The  upper 
edge  of  the  plate  connecting  the  lower  bracing  system  with  the  lower  chord  and  floor  beam 
opposite  the  middle  of  the  gage  box  on  the  downstream  side  of  the  bridge;  th's  floor  beam 
is  the  fourth  from  the  left  end  of  the  middle  span;  elevation,  19.60  feet.  Elevations 
refer  to  the  datum  of  the  gage. 

During  the  summer  and  fall  of  1902  a  line  of  levels  was  run  from  Carter  station,  Tennes- 
see, near  the  mouth  of  the  river,  to  a  point  near  ShuU's  mill,  in  North  Carolina,  near  the 
head  of  the  river,  locating  the  water  powers  of  this  stream.  These  powers  are  numerous 
and  of  considerable  magnitude. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey  reports  as  follows: 

Description:  98,  pp  290-291;  128,  pp  126-127. 
Diacharge:  49,  p  215:  98,  p  291;  128,  p  127. 
Discharge,  montlily:  98,  p  292;  128,  p  129. 
Cage  heights:  98,  pp  291-292;  128,  p  128. 
Bating  tabU:  08,  p  292;  128,  p  128. 
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Disckarge  TMOsurements  of  Watauga  River  near  EUzabethton,  Tenn.,  in  J906. 


Febniary  4. . 
February  4 
May  13. 
June  17 
August  23 
December  22. 


Daily  gage  height  ^  in  feet,  of  Watauga  River  near  Elizabeihton,  Tenn.,yar  J9()S. 


Day. 


Jan.      Feb.     Mar. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.6  I     1.5 

1.6  .  1.45 

1.7  ;  1.4 
1.7  '  1.3 
1.65;  1.4 
1.65.  1.5 

1.7  I  1.8 

1.8  >  1.8 

1.8  I  1,9 
1.7  I  2.0 
1.75  i    3.8 

3.6  '  2.8 

3.7  ;  3.7 
3.0  I  2.8 
2.6  I  2.7 
2.3  I  2.5 
2.2  2.2 
2.0  ;    1.8 

1.9  I  1.8 
1.9  I  2.0 
1.9  4.0 
1.9  !  3.9 
1.85  '  3.0 
1.85  ,    3.2 

1.8  '  3.0 
1.8  I  2.7 
1.75  I  2.6 
1. 75  i    2.  5 

1.75  I 

1.75  I 

1.5  ! 


2.4 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.3 
2.7 
3.1 

ai 

3.0 

2.7 

2.2 

2.2 

2.1 

2.0 

2.0 

1.9J 

1.9 

1.9 

1.81 

1.8 

1.7 

1.9 

1.85 

1.7 

1.6 

1.0 

1.8 

1.7 


2.1 

2.0 

2.0 

1.95 

1.9 

1.9 

1.85 

Apr. 

1.7 

1.6 

1.6 

1.7 

1.05 

2.7 

2,5 

2.3 

2.3 

2.3 

2.3 

3.0 

3.0 

2.8 

2.3 

2.2 

2.0 

2.0 

1.95 

1.9 

1.8 


1.85 

1.8 

1.8 

1.7 

1.7 

1.9 

1.9 


May. 


1.8 
1.8 
1.0 
1.0 
2.2 
2.6 
3.6 
3.1 
2.0 
2.8 
2.6 
2.0 

a5 

5.6 

4.8 

5.4 

4.6 

3.5 

3.0 

2.8 

2.7 

2.7 

2.0 

2.3 

2.2 

2.0 

1.0 

1.9 

1.9 

1.85 

1.8 


June.    July. 


1.8 

1.8 

1.7 

1.7 

1.65 

1.6 

1.6 

1.5 

1.5 

1.5 

1.5 

1.6 

1.6 

1.55 

1.6 

1.5 

1.6 

1.6 

2.6 

2.5 

1. 


I 


1.65 

1.65 

1.65 

1.65 

2.1 

2.2 

2.0 

1.0 

1.8 

1.6 

1.7 

8.4 

6.5 

4.8 

2.0 

2.6 

2.6 

2.5 

2.5 

2.4 

2.4 

2.3 

2.2 

2.1 

2,0 

1.8 

1.6 

1.8 

2.5 

4.5 

3.8 


Aug.  I  Sept.  ,   Oct-       Nov.     IM. 


3.0 
2.5 
2.4 
2.4 
2.6 
2.7 
3.0 

ao 

4.0 
4.5 
4.6 
4.7 
4.4 
3.0 
3.2 

ao 

2.6 

2.6 

2.4 

2.3 

2.2 

2-2 

2.0 

2,0 

2.2 

2.5 

2.4 

2.3 

2.0 

1.85 

1.7 


1.7 

1.6  ' 
1.7 
1.75' 

1.8  ; 

1.8  , 

1.8  , 

1.7  t 

1.6  1 
1.55 1 

1.5  ! 

1.7  . 

1.6  ' 

1.6  j 
1.65 

1.55  j 

1.S  I 
1.5  I 
1.45  ! 
1.4    I 

1.7  I 

i.s| 

1.6 

1.5 

1.4 

1.4 

1.36 

1.3 

1.3 

1.3 


1.3 

1.5 

1.4 

1.4 

1.3 

1-3 

1.3 

1.3 

1.3 

1.3 

1.4 

1.5 

1.4 

1.4 

1.36 

1.35 

1.3     I 

1.3  I 

1.4  I 
1.4  I 
1,4  I 
1.4  I 
1.35  , 

1.35  I 

1.36  1 
1.4  I 
1.4  , 
1.4  I 
L4  , 
1.35  I 
1.35  I 


1.3 

J.  3 

1.3 

1.3 

1.3 

1.3 

1.3 

1.3 

L3 

1.3 

1.3 

1.2 

1.2 

1.2  : 

1.2 

1.2 

1.2  ' 

1.2  ' 

'•'( 
1.2 ' 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 


IS 

J ' 


if 
1.9 
/  5 

I.  ^ 

1.* 

2.0 
2  - 

3.1 
2.3 


2.0 
1  iu 

i.y 

1-N5 
IS 
l.JV 

i.r 
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r-r^£oT»  rating  table  for  Watauga  River  near  Elizabethton,  Tenn.,from  January  I  to  December 

SI,  1905. 


hd^t. 

Discharge. 

heig^. 

Discharge. 

Gaee 
height. 

1 
Discharge. 

Second-feet. 

Gase 
height. 

Feet. 

Discharge 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-fee 

1.00 

130 

2.20 

835 

3.40 

2,070 

5.20 

4,570 

1.10 

165 

2.30 

920 

3.50 

2,200 

5.40 

4,880 

i.ao 

205 

2.40 

1.010 

.160 

2,330 

5.60 

5,200 

1.30 

2M) 

2.50 

1,100 

3.70 

2,460 

5.80 

5,520 

1.40 

300 

2.60 

1,190 

3.80 

2,590 

6.00 

5,840 

1.50 

355 

2.70 

1,285 

3,90 

2,720    ! 

6.20 

6,180 

1.60 

410 

2.80 

1.385 

4.00 

2,850    ' 

6.40 

ri,620 

1.70 

470 

2.90 

1,490 

'        4.20 

3, 110 

6.60 

6,880 

1.80 

535 

3.00 

1,600 

4.40 

3,390 

6.80 

7,200 

1.90 

605 

3.10 

1,710 

4.60 

3,670 

7.00 

7,540 

2.00 

680 

a20 

1.825 

4.80 

3,970    , 

7.50 

8,440 

2.10 

755 

,      a3o 

1,945 

5.00 

4,270    ! 

8.00 

9,340 

I^OTE.— The  above  table  Is  based  on  dischactge  measurements  made  during  1904-6.     It  is  well 
defined  between  ga^  heights  1.4  feet  and  3.7  feet.    The  table  has  been  extended  beyond  these  limits. 

Estimaied  monthly  discharge  cf  Watauga  River  near  Eliztibethton,  Tenn.,for  1905. 
[Drainage  area,  408  square  miles.] 


Discharge  in  second-feet. 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. . 

October 

November.. 
December.. 


Maximum.   Minimum. 

I 


Mean. 


Rim-ofl. 


Second-feet 
I>er  sQuare 


2,460 

2,850 

1,710 

1,600 

5,200 

1,190 

10,100 

3,820 

535 

355 

250 

3,250 


365 

712 

250 

1,140 

410 

827 

410 

765 

535 

1,558 

365 

494 

410 

1,509 

470 

1,536 

250 

389 

250 

283 

205 

222 

205 

769 

1.76 
2.79 
2.03 
1.88 
3.82 
1.21 
a  70 
3.76 
.963 
.694 
.544 
1.88 


Depth  in 
inches. 


The  year. , 


10,100 


205  I 


2.08 


2.02 
2.90 
2.34 
2.10 
4.40 
1.35 
4.27 
4  34 
1.06 
.800 
.607 
2.17 

28,29 


BOE  RIVER  AT  EUZABETHTON,  TENN. 

This  station  was  established  May  22, 1904,  for  the  purpose  of  making  miscellaneous  meas- 
urements.   It  is  located  at  th«  covered  wagon  bridge  in  the  town  of  Elizabethton,  Tenn. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  The  current  is 
extremely  sluggish  at  low  water.  Both  banks  are  high  and  do  not  overflow.  All  the  water 
passes  between  the  stone  abutments  of  the  bridge.  The  bed  of  the  stream  is  composed  of 
sand  and  is  very  shifting.  There  is  but  one  channel  at  all  stages.  A  low  dam  about  300 
feet  below  the  bridge  will  affect  the  flow  considerably  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  by  lowering 
the  meter  between  the  sill  and  the  edge  of  the  floor.  The  initial  point  for  soundings  is  the 
left  bank  end  of  the  downstream  hand  rail. 

The  bench  mark  is  the  top  of  the  lower  downstream  hand  rail  opposite  the  tension  rods 
at  the  middle  of  the  bridge,  65  feet  from  the  initial  point  for  soundings;  elevatbn,  16.00 
feet  above  datum  of  assumed  gage. 
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A  description  of  this  station  and  discharge  data  are  contained  in  Wa.ter-Supplj  Pipr 
of  the  United  States  Geological  Survey  No.  128,  pages  129-130. 

Discharge  meawremenls  of  Doe  River  ai  Elvxtbethton,  Tenn.,  in  1905. 


Date. 


Hydrographer. 


I 

May  12 |  W.E.  Hall.... 

June  16 1  B.  S.  Drane... 

Aiwu«t22 \  W.]&..HaIL... 

. Oeeeinlwr22...!  F.A.  Marray.. 
December  22. do 


Width. 


Area  of  |    Mean 
section.  I  velocity. 


}       Db- 


Feet. 
128 

xm 

128 
128 
128 


Sqtui\ 
feet. 


re  ^  Feet  per  ' 
aeamd.  I 

2.48  I 

.79* 

-I 
.63 


201 

262  . 
270  I 


2.30 

I.S5 
1.S7   I 


LITTLE  TENNESSEE  RIVER  AT  .TUI>80N,  X.  C. 

Little  Tennessee  River  rises  in  the  extreme  northeastern  part  of  Georgia,  with  tributarie* 
from  the  mountains  between  North  Carolina  and  Georgia,  and  flows  in  a  north west-eri» 
direction,  emptying  into  Tennessee  -River  at  Lenoir,  Tenn.  Measurements  of  fkiy'm^  are  madr 
at  Judson,  N.  C,  below  the  mouth  of  Sawyer  Branch.  The  area  drained  is  mouEitaiiio«2- 
and  covered  with  forest  growth.  The  station  was  established  in  June,  1896,  hjr  £.  ^ 
Myers.  It  is  located  on  the  Southern  Railway  bridge,  about  one-fourth  mile  from  Juclstw. 
N.C. 

The  channel  is  straight  for  several  hundred  yards  above  and  below  the  station ;  tfa^  buC- 
torn  rocky  and  very  rough  on  the  west  side  and  sandy  on  the  east  side.  The  current  fe^ 
swift  and  considerably  obstructed  by  two  wide  timber  piers.  The  section  is  constaiif .  but 
not  a  good  one  for  measurements. 

The  original  gage  was  a  standard  chain  gage  located  on  the  downstream  side  of  the  fki^i 
span  from  the  left  end  of  the  bridge;  length  of. chain,  26.29  feet.     In  1905  a  vertical  gagt' 
was  installed,  two  chains  having  been  stolen  from  the  chain  gage.    The  vertical  gage  is  in 
two  sections;  the  first,  reading  from  1.5  feet  to  6.  feet,  is  bolted  to  a  solid  rock  on  the 
right  bank,  about  100  feet  above  the  bridge.     The  second  section,  reading  from  6  to  11 
feet,  is  fastened  to  a  maple  tree  about  30  feet  downstream  from  the  first  section.     Tliis 
gage  was  set  to  read  with  the  chain  gage  at  a  gage  height  of  3  feet,  but  owing  to  the  large 
amount  of  .<lope  in  the  river,  the  actual  elevation  of  its  zero  is  0.50  foot  above  the  datum 
of  the  chain  gage.     The  gage  is  read  once  each  day  by  J.  L.  Enloe.     Bench  marks  were 
established  as  follows:  (1)-  The  top  of  the  angle  block  on  the  lower  chord  at  the  middle  ol 
the  first  span  from  the  left  end  of  the  bridge,  on  the  downstream  side;  elevation,  22.86  feet. 
(2)  A  standard  copper  bolt  set  in  the  rock  near  the  end  of  the  tunnel  on  the  right  bank. 
130  feet  from  the  end  of  the  bridge  and  8  feet  from  the  center  of  the  track;  elevation. 
27.64  feet.      Elevations  refer  to  the  datum  of  the  vertical  gage. 

Information  in  regard  to  tliis  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper: 
Bull=Bulletin): 

Description:  Ann  18.  iv.  pp  117-118;  \VS  15.  p  62;  27.  p  .59;  36.  p  168;  48.  p  180;  65.  p  305;  83.  p  21«k;  98. 
pp  270-271;  128.  p  130. 

Discharge:  Ann  18.  iv,  p  118,  Bull  140,  p  82;  WS  15.  p  62;  27,  p  66;  36,  p  168;  48,  p  180;  66.  p  305;  83. 
p216;  98,  p  271;  128,  p  131. 

Discharge,  monthly:  Ann  20,  iv,  p  207;  21,  iv.  p  163;  22,  iv,  p  224;  W9  75.  p  106;  83.  p  218;  98,  p  272; 
128.  p  132. 

Discharge,  yearly:  Ann  20,  iv,  p  52. 

Ga^e  hefghts:  WS  11,  p  42;  15,  p  62;  27.  p  r>3;  36.  p  169;  48,  p  190;  65,  p  306;  83,  p  217;  96,  p  271;  12S, 
pl31. 

Hydrographs:  Ann  20,  iv,  p  208;  21.  iv.  p  164;  WS  75.  p  105. 

Rating  tables:  WS  27,  p  66;  39,  p  446;  52.  p  515;  65,  p  324;  83,  p  217;  96,  p  272;  128.  p  132. 
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Discharge  measurements  of  Little  Tennessee  River  at  Judson,  N.  C,  in  1905. 


X>atc. 


Hydrographer. 


.I>ril   14 B.S.Drane. 

line  14 O.P.Hall... 

>ololjer  14 ' do 


Width. 


Area  of  .     Mean 
section.  ;  velocity. 


Square      Feet  per 
Feet.        feet.        second. 


150 
130 
130 


416 
305 
296 


4.12 
3.10 
2.85 


Gase     I      Dl»- 
heignt.     ctaaiKe. 


Feet. 
3.60 
3.02 
2.79 


Second- 
'     feet. 

1,714 

944 

851 


Daily  gage  height,  in  feet,  of  Little  Tennemee  River  at  Judson,  N.  C,  for  1905. 


»^- 

Jul. 

1 

2.05 

2 

2.9 

3 

2.1 

2.8 

4 

5 

2.7 

n 

3.0 

7 * 

a95 

3.1 

2.7 

8 

9 

10 

3.1 

11 

3.1 

12 

8.2 

13 

6.3 

14 

4.8 

15 

4.1 

16 

3.55 

17 

3  45 

18 

3.5 

19 

3.4 

20 

3.35 

2i 

a3 

22 

3.2 

23 

3.1 

24 

3.0 
2.05 
2  05 

25 

26 

27 

2.0 

28 

2.85 

29 

2.85 

30 

3.0 

31 

2.9 

Feb.  ,  JCar.  .  Apr. 


10 

ao 

2.9 

2.9 

2.75 

3.9 

3.55 

3.45 

8.0 

5.1 

4.4 

4.0 

4.9 

4.7 

4.3 

3.8 

4.0 

3.8 

3.7 

4.0 

6.8 

5.8 

5.1 

4.8 

4.4 

4.2 

4.1 

3.9 


3.9 

3.9 

3.7 

3.5 

3.4 

3.5 

3.4 

3.5 

3.4 

4.3 

4.2 

4.1 

4.0 

3.9 

3.6    I 

3.6    , 

3.5 

3.5 

3.45 

3.45  I 

4.4 

4.1    I 

4.1     I 

3.8    , 

3.65 

3.5    I 

3.45 

3.45, 

3  3 

3  5 

3.4 


3.35 

3.3 

3.25 

3.25 

3.25 

3.5 

3.35 

3.3 

3.4- 

3.45 

3.45 

3.85 

3.9 

4.2 

3.4 

3.6 

3.45 

3.35 

3.3o 

3.25 

3.25 

3.35 

3.25 

3  15 

3.1 

3.2 

3.6 

3.45 

3.4 

4.6 


Hay. 

Jmat. 

J«ly. 

A«. 

Aye. 

Oct. 

f^. 

41 

14 

115 

10 

2.4 

2.5 

2.55 

165 

14 

12 

2.6 

12 

2.56 

2.5 

135 

10 

10 

2.4 

2.65 

2.5 

126 

2.9 

15 

10 

15 

2.5 

13 

2.85 

2.6 

2.9 

2.75 

2.5 

125 

2.9 

15 

2.85 

2.6 

2.5 

4  2 

3  15 

12 

2.0 

2.9 

2.5 

2.5 

40 

125 

2.75 

2.25 

2.8 

2.5 

2.5 

4  0 

11 

2,9 

15 

2.8 

2.5 

2.5 

3.6 

11 

10 

135 

2.75 

2.6 

2.5 

3.5 

11 

4  3 

44 

2.25 

185 

2.45 

3.45 

115 

7.6 

6.1 

2.9 

16 

2.45 

3.45 

11 

5.8 

18 

2.8 

165 

2.45 

135 

10 

4  4 

175 

2.45 

2.9 

2.45 

135 

10 

4  4 

195 

2.45 

2.76 

2.4 

48 

11 

43 

14 

2  7 

2.8 

2  4 

41 

12 

40 

155 

2.7 

2.7 

2.4 

4.0 

11 

16 

145 

2.66 

2.6 

2.4 

16 

14 

19 

11 

2.65 

2.6 

2.4 

15 

115 

16 

11 

2.65 

2.6 

10 

15 

12 

13 

10 

2.7 

2.6 

2.7 

15 

135 

33 

135 

2.6 

2.6 

2.5 

15 

185 

135 

17 

2.6 

2.55 

2.5 

4  0 

12 

ia5 

175 

2.5 

2.5 

2.5 

15 

2.75 

12 

11 

2.5 

2.55 

2.5 

15 

10 

43 

14 

2.5 

10 

2.65 

4  5 

12 

10 

13 

2  5 

3  8 

2.5 

145 

125 

2.95 

13 

2.5 

26 

2  45 

195 

2.9 

195 

3  8 

2  5 

2.6 

2.65 

195 

10 

185 

11 

2.45 

2  55 

2.0 

3  95 

185 

10 

2,55 

2.65 

2.55 

8.0 

185 

15 

13 

4  8 

14 

6.9 

6.0 

48 

42 

195 

18 

19 

19 

185 

165 

15 

47 

135 

135 

45 

4  8 

4  4 

4  1 

19 

18 

4  1 

18 

175 


Note.— Readings  July  1  to  December  31  taken  from  vertical  gage. 
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Staiion  rating  table  for  Little  Tennessee  River  at  Judson,  N.  C.fimn  Januajy  i, 

December  31,  1905. 


-     ■■ 
Gage 
height. 

Feet. 

Dischargw. , 
Second-feet.^ 

Gage 
height. 

Feet.  ' 

Discharge. ! 

1 

Second-feet} 

hei^. 

Diachaige.  1 

GsLge 

Feet. 

Second-feet.^ 

Feet. 

2.20 

3as   1 

a40 

1,580    1 

4.60 

3,580 

6.60 

2.30 

406    1 

a  50 

1,720    t 

4.70 

3,780    ' 

6.80 

2.40 

I             ^^    I 

.a  60 

1,860    > 

4.80 

3,980 

7.00 

2.50 

575 

a  70 

2,000    ! 

4.90 

4,180 

7.30 

2.60 

675 

a  80 

2.1«    ! 

5.00 

4,380    1 

7.40 

2.70 

775 

a90 

2.300    ! 

5.20 

4.820    ' 

7.  60 

2.80 

876    1 

4.00 

2,460 

5.40 

5,260    1 

7.  SO     ' 

2.90 

965 

4.10 

2,620 

5.60 

5,700 

&00     1 

aoo 

1          1,100    j 

4.20 

2,800 

5.80 

6,140 

8.50     < 

3.10 

i          1,220 

4.30 

2,980 

6.00 

'      6,580    , 

9.00     ' 

3.20 

1,340    1 

4.40 

3,180 

6.20 

7,070    1 

9.50     I 

3.30 

1          1.460 

4.50 

3,380 

6.40 

7,560 

10.00 

i 

Seeomd-$'fi 

$.050 
9.3Bri 
10.  W 

II. O 
12,300 
14,300 

16.200 

18,4x1 

ao.Toe 


NoTES.~The  above  table  is  based  on  40  diachaige  measurements  made  during  1896-1905.  It  * 
defined  l)etween  gage  heights  2.2  feet  and  5  feet.  The  table  has  been  extended  beyond  tbtfse  1  - 
Above  gage  height  10  feet  the  rating  curve  is  a  tangent,  the  difference  being  480  per  tenth." 

Estimated  monthly  discharge  of  Little  Tennessee  River  at  Judson,  N.  C.,foT  1905. 
{Drainage  area.  675  square  miles.] 


Month. 


January 

February 

March 

April 

Maya 

June 

July 

August 

September 

October 

Noveml)er 

December 

The  year. 


Dlschaiige  in  second-feet.        |  Ron-oif. 

j  I  Second^eet    t..,. 

niile.        .   ' 


I 
Maximum.   Minimum.  {    Mean. 

I 


13,000 

12,200 
3,180 
3,580 
3,980 
2,220 

10,780 
6,825 
1,340 
2,220 
1,100 

12,200 


275 

825 

1,460 

1,220 

1,520 

825 

825 

370 

370 

675 


13,000  i 


276 


1,909 

3,196 

2,013 

1,681 

2,150 

1,326 

2,177 

1,694 

734 

905 

602 

2,997 


1,782 


2.83 
4.74 
2.98 
2. 49 
3.19 
1.96 
3.23 
2.51 
1.00 
1.34 
.893 
4.44 


I 


2.64 


1 


2  I'^ 


ao.^ 


a  Mean  for  27  days  taken  as  mean  for  month. 
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talitm^  rating  table  for  LUile  Tennessee  River  at  McGhee,  Tenn.,from  January  1  to  December 

SI,  1906. 


Gage 
height. 

! 

Discharge. ' 

1 

Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Feel. 

Diflcharge. 

'     Ga«e 
height. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

i,3B0 

a  70 

4,720 

5.20 

8,850 

7.40 

15,600 

2.10 

1,520 

aso 

4,970 

5.30 

9,140 

,        7.60 

16,240 

2.20 

1,650  ; 

aoo 

5,230    ! 

5.40 

9,430 

7.80 

16,880 

2.30 

1.790 

4.00 

5,490 

5.50 

9,720 

aoo 

17,520 

2.40 

1,040 

4.10 

5,760 

5.60 

10,020 

8.20 

18,180 

2.50 

2,000 

4.20 

6,030 

5.70 

10,320 

8.40 

18,840 

2.60 

2,250    1 

4.30 

6,300 

5.80 

10,620 

8.60 

19,600    • 

2.70 

2.420    j 

4.40 

6,580 

5.90 

10,920 

8.80 

20,160 

2.80 

2,600    ! 

4.50 

6,860 

6.00 

11,220 

9.00 

20,820 

2.90 

2,800 

4.60 

7,140 

6.20 

11,840 

10.00 

24,220 

3.00 

3,020 

4.70 

7,420 

6.40 

12,460 

11.00 

27,720 

3.10 

3,250    1 

4.80 

7,700    , 

6.60 

13.080 

!      12.00 

31,320 

3.20 

3.490    ; 

4.90 

7.980 

6.80 

13,700 

laoo 

35,020 

aso 

3,730 

5.00 

8,270 

7.00 

14.320 

14.00 

38,820 

3.40 

3,970    ; 

5.10 

8,560 

7.20 

14,960 

a  50 

4,220    ' 

aeo 

4.470    ' 

1 

Note.— The  above  table  is  bas^  on  six  discharge  measurements  made  during  1905.    It  is  well 
defined  between  gage  heights  2.2  feet  and  5  feet.    The  table  has  been  extended  beyond  these  limits. 

E^imated  monthly  discharge  of  Little  Tennessee  Biver  at  McGhee,  Tenn.,for  1906, 
[Drainage  area,  2,470  square  miles.] 


Discharge  in  second-feet. 


Month. 


j  ! 

Maximum. ,  Minimum.      Mean. 


January 35,020 

Febriiary 38.820 

March 15,600 

April 12,770 

May 12,460 

June 8,270 

July 19,830 

August 11,630 

September 4, 470 

October 7, 420 

November 2, 600 

December 16,880 

The  year 38, 820 


1,390 
2,600 
5,2^ 
3,970 
4,470 
3,020 
3,250 
2,800 
1,790 
1.650 
1,650 
1.650 


4,950 
10,990 
6,880 
5.836 
6,928 
4,312 
5,661 
6,168 
2,423 
2,363 
1,811 
7,686 


-1.390 


5,410 


Run-off. 


Second-feet 
per  sQuare 


2.01 

4.45 

2. 79 

2.36 

2.80 

1.76 

2.29 

2.09 

.981 

.957 

.733 

a  07 


Depth  in 
inches. 


2.32 
4.63 
a  22 
2.63 
a  23 
1.95 
2.64 
2.41 
1.09 
1.10 
.818 
a  54 


2.19 


29.58 
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TUC^KASEGEE  UI VER  AT  BRYSON,  N.  C. 

Tuckasegee  River  rises  in  the  southwestern  part  of  North  Carolijiay  at  the  baap  of  Trt- 
nessee  Ridge,  which  separates  Jackson  and  Transylvania  counties.  It  flows  in  a  nonL- 
westerly  direction,  emptying  into  Little  Tennessee  River  at  Bushnell,  N.  C.  MeasureiDA'- 
of  discharge  are  made  at  Bryson,  N.  C,  2  miles  below  the  mouth  of  Nevrton  Mill  CVpft 
The  drainage  area  Is  largely  rou^  and  mountainous  and  covered  with  forest  growth. 

This  station  was  originally  established  in  June,  1896,  by  E.  W.  Myers,  at  the  Soutb^: 
Railway  bridge  about  3  miles  above  Bryson,  N.  C,  just  below  Governor  Island  po^- 
offioe.  This  station  was  abandoned  March  25,  1897,  on  account  of  the  poor  section.  7!^- 
present  station  was  established  November  7,  1897,  at  the  highway  bridge  in  the  town  t ' 
Bryson,  N.  C. 

The  channel  is  straight  for  about  600  feet  above  and  below  the  station.  The  wat«r  is 
moderately  swift,  but  the  current  is  obstructed  by  the  remnants  of  two  old  bridge  pi«s- 
The  right  bank  is  low  at  the  bridge  and  overflows  to  a  slight  extent,  but  all  water  passpa 
beneath  the  bridge  and  its  approach.  The  left  bank  is  high  and  rocky  and  does  not  over- 
flow.   The  bed  is  of  gravel  and  sand  and  is  fairly  constant. 

Discharge  measurements  are  made  from  the  sidewalk  on  the  downstreana  side  of  th-' 
single-span  steel  highway  bridge.  The  initial  point  for  soundings  is  the  end  of  the  h&D<i- 
rail  at  the  left  bank  on  the  downstream  side  of  the  bridge. 

The  gage  is  a  vertical  rod  bolted  to  the  north  pier  on  the  right  bank  at  the  downstream 
side  of  the  bridge.  It  is  read  once  each  day  by  J.  M.  Welch.  The  gage  is  referred  to  bencb- 
marks  as  follows:  (1)  A  copper  bolt  set  in  the  stone  sill  beneath  the  laiige  window  in  the 
northwest  comer  of  D.  K.  Collin's  brick  store,  about  80  feet  east  of  the  northeast  comer  o: 
the  coimty  court-house;  elevation,  22.30  feet.  (2)  A  chisel  mark  on  the  top  of  the  hand- 
rail on  the  downstream  footway,  6  inches  to  the  right  of  the  post  connected  with  the  dofn>- 
stream  end  of  the  fi.rst  floor  beam  from  the  right  bank  end  of  the  main  span;  elevation,  21 .5r> 
feet.     Elevations  refer  to  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  tbr 
United  States  Geological  Survey  (i\jin= Annual  Report:  WS= Water  Supply  Paper;  BuII= 
Bulletin) : 

Description:  Ann  18,  iv,  pp  116-117;  Bull  140,  p  82;  WS  16,  p  61;  27,  p  SO;  38,  p  167;  48,  p  188;  «.  ; 
304;  83,  p  218;  98,  p  273;  128,  p  133. 

Dlschaiige:  Ann  18,  iv,  p  117;  Bull  140,  p  82;  WS  15,  p  61;  27,  p  OA;  36,  p  167;  48,  p  189;  65,  pa04:  <<■ 
p  218;  98,  p  274;  128,  p  134. 

Discharge,  monthly:  Ann  20,  iv,  p  206;  21,  Iv,  p  162;  22,  iv,  p  223  ;  WS  75,  p  104;  83,  p  220;  98,  p  27's 
128,  p  135. 

Discharge,  yearly:  Ann  20,  iv,  p  52. 

Gage  heights:  WS  11,  p  42;  15,  p  61;  27,  p  63;  36,  p  168;  48,  p  189;  65,  p  305;  83,  p  219;  98,  p  274;  IS^. 
p  134. 

ITydrographs:  Ann  20,  Iv,  p  206;  21,  iv,  p  162. 

Rating  tables:  WS  27,  p  66;  39,  p  446;  52,  p  515;  65,  p  324;  83,  p  219;  98,  p  275;  128,  p  135. 

Discharge  meofnirements  of  Tuckasegee  River  at  Bryson,  N.  C,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oa«e 
height. 

Di»- 

cshaip". 

April  14 

April  15 

B.  S.  Drane 

Feet. 
190 
190 
186 
182 

963 
955 
804 
844 

Feet  per 
tecond. 

1.62 

1.54 

1.08 

.71 

1  Second- 
Feet,          feet. 

1.91  '          t  va 

do 

1.85 
1.45 
1.20 

1  ¥B 

June  15 

O.  P.  Hail 

<^ 

October  14 

do 

err' 
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I>ay, 


Daily  gage  height  j  in  feet,  ofTuckasegee  River  at  Bryson,  N.  C.ffor  1906. 
Jan.      Feb. 


i 

i 

> 

5 

7 

8 

9 

O 

1 

2 

13 

14 

L5 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1.3 

1.3 

1.5 

1.2 

1.3 

1.5 

1.55 

1.3 

1.4 

1.35 

1.4 

0.4 

3.45 

2.5 

2.05 

1.85 

1.8 

1.7 

1.6 

1.55 

1.5 

1.45 

1.4 

1.4 

1.2 

1.2 

1.5 

1.5 

1.5 

1.4 

1.35 


1.3 

1.35 

1.3 

1.2 

1.4 

2.0 

1.7 

2.4 

3.7 

2.8 

2.4 

2.3 

3.3 

2,5 

2.3 

2.1 

2.0 

1.8 

1.8 

4.0 

3.8 

3,2 

2.9 

2.6 

2.5 

2,3 

2.2 

2.1 


Mar. 

2.0 

2.0 

1.0 

1.85 

1.9 

1.0 

2.0 

2.1 

3.8 

3.6 

2.5 

2.4 

2.2 

2.1 

2.0 

1.9 

1.9 

1.85 

1.8 

2.0 

2.8 

2.16 

2.05 

2.0 

1.9 

1.85 

1.8 

1.75 

1.7 

1.8 

1.7 


Apr. 

May. 

1.8 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1.65 

1.7 

1.7 

1.5 

1.4 

1.1 

1.1 

1.1 

1.6 

1.7 

1.7 

1.7 

1.46 

1.7 

1.1 

1.1 

1.2 

1.6 

1.75 

1.65 

1.5 

1.45 

1.65 

1.4 

1.1 

5.2 

1.6 

1.8 

1.6 

1.5 

1.45 

1.45 

1.3 

1.1 

2.1 

1.9 

1,8 

1.6 

1.45 

1.5 

1.4 

1.15 

1.1 

1.7 

1.8 

2.1 

1.6 

1.8 

1.45 

1.35 

1.1 

1.2 

1.65 

1.7 

2.3 

1.6 

1.6 

1.5 

1.35 

1.1 

1.16 

1.5 

1.65 

2.1 

1.5 

1.6 

2.3 

1.3 

1.1 

1.1 

2.0 

2.0 

2.0 

1.45 

1.5 

1.8 

1.3 

1.1 

1.1 

3.9 

1.8 

1,86 

1.4 

1.7 

2,7 

1.3 

1.3 

1.1 

2.5 

1,75 

1.8 

1.4 

3.1 

3.3 

1.3 

2.66 

1.1 

2.0 

2.35 

1.7 

1.55 

5.2 

2.8 

1.5 

1.4 

1.1 

1.9 

2.1 

1.75 

1.45 

3.2 

2.4 

1.3 

1.25 

1.05 

1.7 

1.9 

1.75 

1.4 

2.8 

2.3 

1.3 

1.2 

1.06 

1.7 

1.85 

2.0 

1.45 

2,6 

2.1 

1.25 

1.2 

1.05 

1.9 

1.8 

3.1 

1.7 

2.2 

2.0 

1.25 

1.2 

1.05 

1.75 

1.7 

2.3 

1.65 

2.1 

2.1 

1.2 

1.16 

1.05 

1.7 

1.7 

2.1 

1.6 

2.0 

1.95 

1.2 

1.16 

1.05 

1.6 

1.65 

2.0 

1.9 

2.05 

1.8 

1.26 

1.16 

1.1 

1.6 

1.7 

1.9 

1.8 

2.0 

1.8 

1.2 

1.3 

1.3 

1.75 

1.6 

2.0 

1.8 

1.9 

1.75 

1.2 

1.16 

1.16 

1.56 

1.6 

2.0 

1.8 

2.25 

1.65 

1.2 

1.16 

1.1 

1.96 

1,6 

2.5 

1.8 

1.9 

1.8 

1.15 

1.1 

1.1 

3.0 

1.55 

2.2 

1.65 

1.8 

2.0 

1.1 

1.1 

1.05 

2.2 

1.5 

2.05 

1.6 

1.7 

1.75 

1.1 

1.55 

1.1 

2.0 

1.7 

2.1 

1.5 

1.65 

1.7 

1.1 

1.3 

1.1 

1.9 

1.7 

2.0 

2.2 

1.6 

1.6 

1.1 

1.3 

1.05 

1.8 

1.6 

1.95 

1.75 

1.8 

1.56 

1.1 

1.2 

1.05 

1.9 

2.1 

1.85 

1,6 

1.7 

1.5 

1.1 

1.2 

1.3 

1.9 

1.95 

1.9 

1.6 

1.6 

1.5 

1.1 

1.1 

1.3 

1.7 

1.85 

1.5 

1.45 

1.1 

1.7 

Station  rating  table  for  Tuckasegee  River  at  Bryaon,  N.  C.from  January  1, 190j^f  to  December 

31, 1905, 


Gage 
height. 

Discharge. 

Ga«e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

Feet. 

Second^feet. 

Feet. 

Second-feet. 

Feet. 

Secondrfeet. 

Feet. 

Second-feet. 

a90 

380 

2.50 

2,480 

4.10 

6,070 

6.40 

16,620 

1.00 

460 

2.60 

2,660 

4.20 

6,350    1 

6.60 

16,680 

1.10 

550 

2.70 

2.850 

4.30 

6,630 

6.80 

17,840 

1,20 

6S0 

2.80 

3,060 

4.40 

6,920    \ 

7.00 

19,000 

1.30 

7.50 

2.90 

3,250 

4.60 

7,220 

7.20 

20,160 

1.40 

860 

3.00 

3,460 

4.60 

7,530 

7.40 

21,320 

L50 

980 

a  10 

3,670 

4.70 

7,840 

7.60 

22,480 

1.60 

1,100 

3.20 

3,890 

4.80 

8,160 

7.80 

23,640 

1.70 

1,230 

aso 

4,110 

4.90 

8,480    , 

8.00 

24,800 

1.80 

1,370 

a40 

4,330 

5.00 

8,800 

8.50 

27,700 

1.90 

1,610 

aso 

4.560 

6.20 

9,475 

9.00 

30,600 

2.00 

1,660 

aeo 

4,800 

5.40 

10,250 

9.50 

33,600 

2.10 

1,810 

a70 

5,040 

5.60 

11,125 

10.00 

36,400 

2.20 

1,970 

aso 

5,290 

5,80 

12,100 

10.50 

39,300 

2.30 

2,130 

ago 

5,540 

6.00 

13,200 

11.00 

42,200 

2.40 

2,300 

4.00 

6,800 

6.20 

14,360 

Note.— The  above  table  is  based  on  discharge  measurements  made  during  1904-5.    It  is  well  defined 
to  3  feet. 
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Estimated  monthly  discharge  ofTuckasegee  River  at  Bryson,  N.  C.,for  1906. 
[Drainage  area,  602  square  miles.] 


Month. 


Dischaige  in  second-feet. 


Maximum.   Minimum.     Mean 


Run-off. 


8econd-feet 
per  square 


D^ptb  J} 
incbcs. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


14,250 
5,800 
5,290 
2,130 
3,670 
1,970 
0,475 
4,110 
1,230 
2,756 
750 
9,475 


OSO 

050 
1,230 
980 
1,230 
800 
920 
920 
550 
560 
505 
550 


1,542 

2,348 

1,880 

1,312 

1,680 

1,149 

1,849 

1,527 

731 

720 

663 

1,828 


14,250 


505 


1,427 


2.33 
3.55 
2.84 
1.98 
2.54 
1.74 
2.79 
2.31 
1.10 
1.09 
.850 
2.76 


2.16 


2-* 
3  71. 
3.27 
2  21 
•1  '<i 
IM 
3>2L' 
2.fe 
LIT) 
l.i 

29.24 


HIWASSEE  RIVER  AT  MURPHY,  N.  C. 

This  station  was  established  July  26, 1896,  by  E.  W.  Myers.  It  is  located  at  the  highmy 
bridge,  Murphy,  N.  C,  about  80  feet  above  the  Atlanta,  Knoxville  and  Northern  Raiiroid 
bridge  and  one-half  mile  above  the  mouth  of  Valley  Riv^r. 

The  channel  is  straight  for  about  500  feet  above  and  below  the  station.  The  right  bank 
is  high  and  rocky  and  will  not  overflow.  The  left  bank  will  overflow  for  a  short  distance 
around  the  abutment.  The  bed  of  the  stream  is  rocky  and  rou^,  and  makes  soundings 
uncertain.    The  bed  is  permanent  and  the  flo^  is  rapid. 

Discharge  measurements  are  made  from  the  sidewalk  on  the  upstream  side  of  the  single 
span  highway  bridge.  The  bridge  is  195  feet  long,  supported  by  stone  abutments.  The 
initial  point  for  soundings  is  the  end  of  the  iron  hand  rail  on  the  right  bank,  upstream  sidt 
of  the  bridge. 

A  standard  chain  gage  is  fastened  to  the  top  of  the  downstream  end  of  the  first  iron  floor 
beam  from  the  right  bank  in  the  space  beween  the  bridge  floor  and  the  lower  chords: 
length  of  chain,  27.05  feet.  The  gage  is  read  once  each  day  by  William  Mingus.  Beoch 
marks  were  established  as  follows:  (1)  The  downstream  side  of  the  top  of  the  stone  pie: 
at  the  right  bank;  elevation,  22.55  feet.  (2)  The  top  of  the  downstream  end  of  the  first 
iron  floor  beam  from  the  right  end  of  the  bridge;  elevation,  25.05  feet.  (3)  A  cut  with  lup 
nail  on  a  large  white-oak  tree  in  the  grounds  of  the  Atlanta,  KnoxviUe  and  Northern  Rail- 
road station,  on  the  left  side  of  the  street  leading  from  the  hi^way  bridge  to  the  town  aod 
325  feet  from  the  end  of  the  bridge;  elevation,  31.57  feet.  Elevations  refer  to  the  datum 
of  the  gage.  ^ 

Information  in  regard  to  this  station  is  contained  in  the  following  pubUcations  of  tbf 
United  States  Geological  Survey  (Ann= Annual  Report;  WS=Wate^Supply  Paper. 
Bull=Bulletin): 

Description:  Ann  18,  Iv,  p  118;  19,  iv,  p  259;  WS  16,  p  63;  27,  p  60;  36,  pp  169-170;  48,  p  190;  65,  p3>>, 
83,  p  214;  98.  p  268;  128,  pp  135-136. 

Diachange:  Ann  18,  iv,  p  118;  Bull  140,  p  82;  WS  15,  p  63;  27,  p  66;  36,  p  170;  48,  p  190;  65,  p  306:  81  p 
214;  98.  p  268;  128.  p  136. 

Discharge,  monthly:  Ann  19,  iv.  p  260;  20.  iv.  p  209;  21,  iv,  p  165;  22, 1  v.  p  224;  WS  75,  p  106;  83.  p  216 
96,  p  270;  128.  p  138. 

Discharge,  yearly:  Ann  20,  Iv,  p  52. 

Oage  heights:  WS  11.  p  43;  15.  p  63;  27,  p  64;  36,  p  170;  48,  p  191;  65.  p  307;  83,  p  215;  96,  p  2G9;  IS. 
pl37. 

Hydrographs:  Ann  20.  iv,  p  209;  21,  iv,  p  165. 

Rating  tables:  Ann  19,  iv,  p  259;  WS  27,  p  66;  39,  p  446;  52,  p  515;  65,  p  324;  83,  p  215;  98,  p  269;  1.S, 
pl37. 
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Discharge  measuremerUs  ofHiwassee  River  at  Murphy ^  N.C.^in  1905. 


I>ate. 

wwtb.  t^,^l 

Mean 
velocity. 

Gaee 
height. 

DiB- 

chaige. 

iVpxil  15 

J  tiTxe  13 

0.  P.Hall 

Square 
Feet.        feet. 

168  '           445 

167             342 

162             332 

Feet  per 
second. 

2.01 

1.51 

1.27 

Feet. 
5.84 
5.38 
5.16 

Second- 
feet. 

896 

do 

517 

October  13 

do 

421 

DaUy  gage  height,  in  fed,  ofHiwassee  River  at  Murphy,  N.  C,  for  1905. 


Day. 


Jan. 


l_ . 
2.. 
3.. 
4.. 

5.. 
6. 

7. 

8. 

9- 

lO. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


6.25 

5.2 

5.45 

5.4 

6.35 

5.35 

5.8 

5.5 

5.46 

5.4 

5.4 

5.5 

6.6 

6.55 

6.6 

6.8 

6.65 

6.6 

5l5 

6.6 

6.46 

6.4 

6.36 

6.35 

6.3 

5.25 

5.25 

5.2 

5.16 

5.3 

6.2 


Feb. 


6.3 

6.25 

6.2 

6.2 

6.2 

6.95 

5.75 

5.7 

8.76 

6.96 

6.3 

6.1 

7.0 

6.3 

6.3 

6.0 

6.9 

6.8 

6.7 

6.2 

8.2 

7.2 

6.6 

6.4 

6.2 

6.1 

6.0 

6.9 


Mar. 


5.8 

5.8 

6.7 

6.6 

6.6 

6.6 

6.6 

5.6 

5.6 

6.1 

6.0 

5.8 

6.8 

6.7 

6.6 

6.6 

6.6 

6.6 

6.65 

5.65 

7.0 

6.25 

6.05 

5.9 

6.85 

6.76 

5.7 

6.66 

6.66 

6.65 

6.6 


Apr.     May. 


6.66 

6.65 

5.5 

6.5 

5.66 

6.65 

6.7 

6.6 

6.7 

6.65 

6.6 

6.85 

6.85 

6.75 

6.7 

6.8 

5.7 

6.65 

6.6 

5.55 

5.65 

5.65 

5.5 

5.6 

6.46 

6.6 

6.9 

6.8 

6.7 

6.96 


6.3 

6.05 

5.9 

6.9 

5.8 

6.1 

6.2 

6.7 

6.05 

5.9 

6.8 

5.75 

5.9 

6.7 

5.65 

7.2 

6.45 

6.1 

6.95 

5.86 

5.8 

5.85 

6.45 

6.95 

6.36 

6.2 

6.1 

5.95 

5.85 

5.8 

6.05 


June. 


6.7 

5.65 

5.55 

5.65 

5.6 

5.5 

5.5 

5.45 

5.4 

5.4 

6.35 

5.4 

6.35 

6.4 

6.3 

6.4 

6.6 

5.4 

5.6 

6.6 

6.6 

5.8 

6.75 

5.55 

6.65 

6.35 

5.35 

5.45 

5.4 

5.65 


July. 


6.85 
6.0 
5.45 
5.36 
5.65 
5.4 
5.45 
6.35 
5.35 
6.35 
6.55 
10.3 
6.85 
6.15 
5.86 
6.8 
5.65 
5.65 
5.6 
6.5 
5.4 
5.6 
5.4 
6.36 
6.4 
5.3 
6.3 
5.35 
5.45 
5.3 
5.26 


Aug. 

5.2 

5.2 

6.15 

5.15 

6.2 

6.15 

5.15 

5.35 

5.35 

5.25 

6.3 

5.8 

5.75 

6.3 

5.9 

5.75 

5.6 

5.5 

6.46 

5.4 

5.35 

5.3 

6.25 

6.6 

5.6 

6.6 

5.35 

5.3 

5.25 

5.2 

6.2 


Sept. 

Oct. 

6.15 

5.0 

6.25 

4.95 

6.3 

5.0 

5.2 

5.5 

6.15 

6.1 

5.1 

6.0 

5.1 

6.0 

5.1 

5.0 

5.1 

4.95 

5.05 

5.0 

6.15 

5.1 

5.1 

5.05 

5.05 

5.06 

6.0 

6.0 

5.0 

5.0 

5.0 

5.0 

4.95 

4.95 

4.95 

4.95 

4.95 

4.95 

4.95 


5.15  1     7.65 


5.45 

5.2 

5.1 

5.1 

5.2 

5.1 

5.05 

5.05 

6.06 

5.06 

5.0 

5.0 

5.0 

6.0 

6.3 

5.16 

5.1 

5.05 

5.06 

5.0 


Nov. 

5.0 

5.0 

6.0 

6.0 

5.0 

5.0 

6.1 

5.0 

5.0 

6.0 

5.0 

6.0 

5.0 

5.0 

5.0 

5.0 

5.0 

6.0 

5.0 

5.35 

5.15 

5.1 

5.05 

5.0 

6.15 

5.2 

5.1 

6.1 

6.1 

5.2 


Dec. 


5.2 
6.16 
10.0 
6.5 
6.9 
5.65 
6.65 
5.55 
8.7 
7.0 
6.36 
6.06 
5.85 
5.75 
5.85 
5.8 
5.7 
5.66 
5.6 
6.66 
6.6 
6.2 
6.16 
6.4 
6.1 
6.95 
6.8 
6.75 
6.9 
5.7 
6.65 
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Station  rating  taUefor  Hiwassee  River  at  Murphy ,  N.  C,  fiom  January  1, 1904,  to  Deeemhn 

SI,  1906. 


Gaffe 
hel^t. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

Diachaige. 

Ga0e 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second^feet. 

Feet. 

Second^eet. 

Feet. 

Secondrfeet. 

i.80 

190 

5.60 

710 

6.30 

1,540 

7.00 

2,740 

4.90 

235 

5.70 

800    , 

6.40 

1,690 

7.10 

2,930 

5.00 

285 

5.80 

900    1 

6.50 

1,860 

7.20 

3,130 

5.10 

340 

5.90 

1,010    1 

6.60 

2,020 

!        7.30 

3,330 

5.20 

400 

6.00 

1,130 

6.70 

2,190 

7.40 

3,540 

5.30 

470 

6.10 

1,260 

6.80 

2,370 

7.50 

3,750 

5.40 

540 

6.20 

1,400 

6.90 

2,660 

^        7.60 

3,960 

5.50 

820 

Note.— The  above  table  is  based  on  62  dischaige  measuxements  made  daring  1900-1905.  It  is  veil 
defined  between  gage  heights  4.8  feet  and  6.8  feet.  The  table  has  been  extended  beyond  these  limits. 
Above  7.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  220  per  tenth. 

Estimated  monthly  discfiarge  of  Hitoassee  River  at  Myrphy,  N.  C,  for  1905. 

(Drainage  area,  410  square  miles.] 

Run-off. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


Minimum. '    Mean. 


2,020 

370 

6,600 

400 

2,740 

•666 

2,645 

580 

3,130 

765 

2,280 

470 

10,500 

435 

1,850 

370 

470 

260 

3,855 

260 

505 

285 

9,550 

370 

095 

1,602 
907 
815 

1,282 
664 

1,102 
647 
307 
449 
316 

1,518 


10,500  I 


260 


Second-feet  Ifx^^-i,  j„ 


1.70 
3.91 
2.21 
1.99 
3.13 
1.62 
2.69 
1.58 

.749 
1.10 

.771 
3.70 


2.10 


1.96 
4.07 
2.53 

2-22 
3.61 

l.» 
3.10 
1.K2 

.S3h 
1.27 

.860 
4.27 


28. 3- 


HnVASSEE    RIVER   AT    RELIANCE,    TENN. 

This  station  was  established  August  17, 1900,  by  O.  P.  Hall.    It  is  located  at  the  AtJaota. 
Knoxville  and  Northern  Railroad  bridge,  near  the  ferry  landing  at  Reliance,  Tenn. 

Above  the  station  the  channel  makes  a  sharp  bend  to  the  east  for  a  distance  of  800  feet 
Below  the  station  the  channel  makes  a  sharp  bend  to  the  west  for  about  1,000  feet.  At 
ordinary  stages  the  river  is  about  350  feet  wide  at  this  point,  and  the  section  is  a  fairh 
good  one.  The  water  is  held  back  by  a  ledge  of  rock  below,  and  is  rather  sluggish  at  kv 
stages.  Both  banks  overflow,  but  all  water  passes  beneath  the  bridge  and  its  approaches- 
Discharge  measurements  are  made  from  the  railroad  bridge  and  from  the  wooden  trestles 
on  both  banks.  The  railroad  track  is  about  34  feet  above  low  water.  The  initial  point 
for  soundings  is  the  center  of  the  bridge  pin  about  1  foot  from  the  end  of  the  bridge  on  the 
right  bank,  downstream  side.  Discharge  measurements  at  low  stages  can  be  made  at  • 
ferry  near  Wetmore,  6  miles  below. 
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The  gage  is  a  vertical  rod  10  feet  loDg,  fastened  to  an  oak  tree  on  the  right  bank  150 
"■•^^t  above  the  railroad  bridge  and  40  feet  below  the  ferry  landing  and  a  5-foot  section, 
c>'cuiing  from  10  to  15  feet,  attached  to  a  sycamore  tree  on  the  downstream  side  of  the  road 
Evading  to  the  ferry,  about  400  feet  from  the  river.  The  gage  is  read  once  each  day  by 
^  .  V.  Higdon.  Bench  marks  were  established  as  follows:  (1)  A  cut  in  a  hickory  tree  on 
l-fce  right  bank  of  the  river  about  75  feet  upstream  from  the  bridge;  elevation,  5.82  feet. 
2*)  The  top  of  the  downstream  iron  girder  under  the  cross-ties  at  a  point  about  40  feet 
fx-om  the  end  of  the  bridge  on  the  right  bank;  elevation,  23.90  feet.  (3)  The  top  of  the 
L-ci.pstone  of  the  right-bank  pier  on  the  upstream  side  of  the  bridge;  elevation,  19.26  feet. 
(4)  A  copper  plug  set  in  a  stone  post  flush  with  the  surface  of  the  ground  at  the  south  end 
of  C.  V.  Higdon 's  house,  under  the  south  window.  This  house  stands  on  the  right  bank, 
ckbout  50  feet  up  from  the  foot  of  the  hill,  600  feet  north  of  the  right-bank  end  of  the  bridge, 
&nd  opposite  a  point  on  the  river  about  300  feet  above  the  bridge;  elevation  of  the  bench 

inark,  27.16  feet.     Elevations  refer  to  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 

United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  48,  p  191;  66.  p  308;  83.  p  210;  96.  pp  262-263;  128,  pp  138-139. 

Discharge:  Ann  19.  iv.  p  260;  WS  27.  p  45;  36,  p  171;  48,  p  191;  65,  p  306;  83,  p  210;  96,  p  263;  128,  p  139. 

Dischaige.  monthly:  Ann  22,  iv,  p  225;  WS  75.  p  107;  83.  p  212;  98,  p  265;  128,  p  141. 

Gage  heights:  WS  48,  p  192;  65,  p  309;  83.  p  211;  98,  p  26^264;  128.  p  140. 

Rating  tables:  WS  52.  p  515;  65,  p  324;  83,  p  211;  96,  p  264;  128.  p  140. 

Discharge  measurements  ofHiwassee  River  at  Reliance  ^  Tenn.y  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
heii^t. 

Dis- 
charge. 

April  12 

June  19 

Olin  P.  Hall 

Feet. 
318 
311 
290 
301 
320 

feet. 
2,103 
1,927 
1,780 
1,794 
2,049 

Feet  per 
second, 

1.12 
.75 
.40 
.40 

1.20 

Feet. 
1.98 
1.56 
1.07 
1.05 
2.13 

Second- 
feet. 

2,347 

do 

1,436 

October  6  .. 

do 

708 

October  7 

do 

718 

December  30... 

M.  R.  Hall 

2,634 
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Daily  gage  height ,  in  feet,  ofHiwassee  River  at  Reliance,  Tenn.,for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7., 

8., 

9.. 
10.. 
11.. 
12. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 


27. 
28. 
29. 
30. 
31. 


Jan. 

1.4 

1.4 

1.6 

1.75 

1.5 

1.5 

2.4 

1.9 

1.65 

1.55 

1.6 

2.9 

5.0 

5.5 

3.1 

2.1 

1.9 

1.8 

1.75 

1.65 

1.65 

1.6 

1.55 

1.5 

1.46 

1.5 

1.45 

1.35 

1.4 

1.5 

1.45 


Feb. 


1.4 

1.4 

1.35 

1.5 

1.9 

2.15 

2.1 

2.15 

7.2 

3.9 

2.85 

2.4 

2.8 

3.2 

2.7 

2.4 

2.25 

2.1 

2.0 

2.7 

6.3 

3.9 

3.2 

2.4 

2.6 

2.25 

2.25 


Mar.     Apr.  j  May.  {  June.  |  July. 


2.15  I 


2.05  I 

2.0  ; 

1.9    I 

1.85 

1.85 

1.8 

1.75 

1.75 

1.85 

2.5 

2.5 

2.2 

2.15 

2.0 

1.95 

1.9 

1.8 

1.8 

1.8 

1.8 

2.1 

2.9 

2.3 

2.1 

2.1  ; 

2.0    I 
1.95  I 
1.9    I 
1.8 
1.85 
1.85 


I 


1.8 

1.75 

1.7 

1.7 

1.8 

1.9 

1.85 

1.8 

1.8 

1.95 

1.8 

2.0 

2.2 

2.0 

1.9 

2.0 

1.9 

1.8 

1.75 

1.75 

1.7 

1.8 

1.7 

1.6 

1.6 

1.65 

2.15 

2.3 

3.5 

2.8 


2.5 

2.3  I 
2.2 
2.15  i 
2.0 
1.95 
2.3 
2.2    I 

2.4  ! 
2.2  ; 
2.0  i 
1.9  I 
1.9  , 
1.95  j 

1.8  ; 

3.2  [ 
3.0    I 

2.5  i 
2.2    I 
2.0 
2,0 
2.0 
2.3 
3.7 
2.7 
2.4 
2.3 
2.1 
2.0 
1.95 
2.0 


1.9 

1.85 

1.85 

1.7 

1.65 

1.65 

1.6 

1.55 

1.55 

1.5 

1.45 

1.45 

1.5 

1.45  ! 

1.45 

1.45 ; 

1.6 
1.55  I 
1.55' 
1.75  ! 
1.75  I 
2.0    I 
2.0    ' 
2.0    I 
1.7    I 
1.55  I 
1.5    I 
1.7 
1.5 
1.7 


Aug.     Sept.     Oct-   .  Not.    I"- 


2.2 
2.0 
1.8 
1.55  I 
1.45  ! 
1.6    ; 
1.75 
1.5 
1.6    , 
1.4 
1.5    ; 
2.3    1 

3.3  I 

2.4  I 
2.05 
2.05 
1.8 
1.9 
1.8 
1.75 
1.65 
1.7 
1.6 
1.45 
1.35 
1.45 
1.35 
1.35 
1.45 
1.45 
1.4 


1.3 

1.25 

1.25 

L2 

1.2 

1.2 

1.2 

1.5 

1.6 

1.45 

2.05 

2.3 

2.0 

1.8 

1.8 

1.9 

1.4 

1.9 

1.6 

1.55 

1.4 

1.3 

1.3 

2.0 

2.0 

1.6 

1.5 

1.6 

1.35 

1.3 

1.85 


1.2 

1.35 

1.4 

1.6 

1.25 

1.2 

1.25 

1.15 

1-1 

1.2 

1.15 

1.2 

1.3 

L2 

1.1 

1.1 

1.1 

1.05 

1.05 

1.15 

1.15 

1.1 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 
.95 
.96 


a95 

1.0 
1.06 

L6 

1.55 

1.15 

1.05 

1.0 

1.0 

1-0 

1.8 

2.2 

1.45 

1.3 

1.2 

1.2 

1.25 

1.15 

1.2 

1.15 

1.15 

1.1 

1.1 

1.1 

1.1 

1.15 

1-3 

1.25 

1.25 

1.15 

L15 


1-1 

1.1 

l-I 

1.1 

1-1 

1.1 

1.1 

1.15 

1.1 

1.1 

1. 15 

1.1 

1.05 

1.05 

1.05 

1.06 

1.05 

LOS 

LOS 

L15 

L35 

L2S 

L15 

1.1  ; 
1-1 

1.2  1 
1.2 
1.15 
1.15 

1.3  I 


l» 
L* 
ie 
2.7 

l3 

12 
2.* 
13 
12 
10 
2.0 
IG 
Li 


Station  rating  table  for  Eiwassee  River  at  Rdiance,  Tenn.,from  January  1, 1904^  ^  Decemktr 

SI,  1906. 


Oage 
height. 

Discharge. 

Ga*fe 
height. 

Feet. 

Dischai^e. 

hei^. 

Diflchaxge. 

Oa^e 
height. 

1 

Discharge. 

Feet, 

Second-feet. 

Second-feet. 

Feet. 

Secondrfeet. 

j     Feet. 

Second-feet. 

0.70 

380 

1.70 

1,725 

2.60 

4,090 

!       3.50 

7,300 

0.80 

460 

1.80 

1,940 

2.70 

4,410 

1       3.60 

7.690 

0.90 

550 

1.90 

2,165 

2.80 

4,745 

1       3.70 

8,080 

1.00 

656 

2.00 

2,400 

290 

5,090 

3.80 

8,475 

1.10 

770 

2.10 

2,650 

3.00 

6,445 

1       3.90 

8,875 

1.20 

895 

1        2.20 

2,915 

3.10 

6,805 

1        4.00 

9,280 

1.30 

1,030 

2.30 

3,190 

3.20 

6,170 

4.10 

9.685 

1.40 

1.180 

2.40 

3,480 

3.30 

6,640 

1        4.20 

10,090 

1.50 

1,345 

2.50 

3,780 

3.40 

6,916 

1        4.30 

10,500 

1.60 

1,525 

! 

Note.— The  above  table  is  based  on  12  dischaxge  measurements  made  during  1904-6  and  1  nwaiaw- 
ment  made  in  1001.     It  is  well  defined  between  gage  heights  0.7  foot  and  2.3  feet. 
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EstimaJted  monthly  discharge  ofHivxusee  River  at  Rditaice,  Tenn.jfor  1906. 
[drainage  area,  1,180  square  miles.] 


Month. 


inuary 

t*t)ruAry... 

^eLFcli 

p>ril 

tauy , 

une 

vily , 

w  ugust 

loptember. 

October 

^*ovembe^. 
[>ec'<»m.ber.. 


Discharge  in  second-feet 
Maximum. 


The  year. 


15,440 
22,700 
5,090 
7,300 
8,080 
2,400 
6,540 
3,190 
1,525 
2,015 
1,105 
15,440 


22,700 


Minimum. 


1,105 

1,105 

1,832 

1,525 

1,940 

1,262 

1,105 

895 

602 

602 

712 

962 


602 


Mean. 


2,680 

4,886 

2,446 

2,320 

3,174 

1,640 

1,912 

1,504 

832 

976 

803 

3,846 


2,252 


Run-off. 


Second-feet 
rsc 
mil 


per  square 
nile. 


2,27 

4.14 

2.07 

1.97 

2.60 

1.30 

1.62 

1.27 

.705 

.827 

.681 

3.26 


1.91 


Depth  in 
inches. 


2.62 
4.31 
2.39 
2.20 
3.10 
1.55 
1.87 
1.46 
.787 
.953 
.760 
3.76 


25.77 


VAX.L.EY  BIVEB  AT  TOMOTI.A,  N.  C. 

This  station  was  established  June  29, 1904,  by  M.  B.  Hall.  It  is  located  at  a  footbridge 
about  2^  feet  below  a  publio-road  ford  at  Tomotla,  N.  C,  and  5  miles  above  Murphy,  N.  C. 
The  channel  is  straight  for  about  500  feet  above  and  1,000  feet  below  the  station.  The 
current  is  moderately  swift.  Both  banks  are  high  and  rocky  and  are  not  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  rock,  but  there  is  a  fairly  smooth  and  perma- 
nent section.    There  is  but  one  chaimel  at  all  stages. 

Discharge  measurements  are  made  from  the  single-span  footbridge,  the  floor  of  which  is 
10  to  15  feet  above  low  water.  The  initial  point  for  soundings  is  the  upstream  edge  of  the 
abutment,  next  to  the  water  on  the  right  bank. 

The  gage  is  a  vertical  timber  10  feet  long^  fastened  to  a  pine  timber  which  is  spiked  to  the 
upstream  side  of  a  maple  tree  on  the  right  bank  about  50  feet  below  the  ford.  The  gage  is 
read  once  each  day  by  J.  T.  Hayes.  Bench  marks  were  established  as  follows:  (1)  A  cross 
on  the  head  of  a  large  spike  driven  into  the  downstream  side  of  an  elm  tree  about  10  feet 
upstream  from  the  gage;  elevation,  8.50  feet.  (2)  A  cross  on  a  point  of  rock  at  a  spring  on 
the  right  bank  about  50  feet  above  the  footbridge;  elevation,  3.00  feet.  Elevations  refer 
to  the  datum  of  the  gage. 

A  description  of  this  station,  gage  height  and  discharge  data,  and  rating  table  is  con- 
tained in  Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  141-143. 

Discharge  measuremevts  cf  Valley  River  at  TomoUa^  N.  (7.,  in  1906, 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oa£e 
height. 

Difl. 
chaige. 

1904. 
December  16... 

M.R.Hall 

Feet. 
55 

58 
56 
55 
55 

101 

150 
125 
125 
110 

Feet  per 
second. 

0.68 

1.36 
.94 

1.00 
.71 

Feet. 
1.10 

1.79 
1.42 
1.42 
1.20 

Second- 
feet. 

60 

igo5. 

April  17 

June  16 

O.P.HftU 

204 

do 

118 

Juno  16 

If.  R.  Hall 

125 

October  13 

O.P.Hall 

78 

%** 

136 
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Day. 


Mean  daily  gage  height,  in  feet,  of  Valley  River  at  TomoUa 
Jan.  I  Feb.     Mar.  '  Apr.  I  May.  |  Jun(>. 


r 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8., 

9. 
10. 
11. 
12. 
13. 
14. 
15., 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24.. 
25. 
26.. 
27.. 
28.. 
29.. 
30.. 


1.4 ; 

1.4  i 

1.4  1 
1.4; 

1.5  ' 
1.9  I 
1.9! 
1.7  I 
1.5 
1.6 
1.8 
7.6 
3.7 
2.7 
2.5  I 
2.1 


1 

1.9 1 

1.7  I 

1.7  ! 

1.6 
1.6 
1.6 
1.5 
1.4 
1.3 
1.2 
1.1 
1.1 
1.1 
1.2 
1.4 


1.3  ; 

1.4; 

1.4; 

1.5, 

1.7  1 

2.4 

2.1 

3.1 

7.9 

3.7 

2.9 

2.9 

a9 
as 

2.7 
2.6 
2.4 
2.2 
2.7 
7.6 
5.4 
3.9 
3.1 
2.9 
2.7 
2.5 
2.3 
2.2  I 


2.1 

2.1 

2.0 

1.9 

1.9 

1.9 

1.8 

1.8 

2.6 

2.8 

2.5 

2.3 

2.2 

2.1 

2.0 

2.0 

1.9 

1.85 

1.8 

2.2 

3.4 

2.5 

2.2 

2.3 

2.3 

2.1 

2.1 

2.0 

2.3 

2.1 

1.9 


1.85 
1.85 
1.85 
1.75 
1.75 
1.85 
1.85 
2.05 
2.35 
2.05 
1.85 
2.45 
2.05 
1.95 
1.85 
2.15 
1.85 
1.85 
1.85 
1.75 
1.75 
1.95 
1.85 
1.85 
1.85 
2.05 
1.95 
1.85 
2.85 
3.15 


2.45  ! 
2.25  I 
2.05  I 

1.95  I 
1.85; 
1.85 
2.15 
2.05  I 
1.95 

1.96  . 
1.85 
1.85  ! 
1.85  I 
1.85  1 
2.15 
a  15  , 
2.45 

2.25 ; 

2.05  I 
1.95  ' 
2.05  I 
2.05  j 
2.35  I 
2.35  I 
2.05 
1.95  i 
1.85  I 
1.85  I 
1.85  I 
1.85  I 
1.75  I 


1.75 
1.65 
1.65 
1.55 
1.55 
1.45 
1.45 
1.45 
1.35 
1.35 
1.35 
1.25 
1.25 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 
1.45 
1.45 
1.65 
1.45 
1.35 
1.45 
1.45 
1.45 
2.85 
2.85 


,A^.  O.,  for  1905. 
July.     Aug.     Sept.       Oc*l.       Not. 


1 


2,3 
2.2 

1.8  ; 
1.8  i 
1.6  ' 
2.0 
1.8 
1.6 
1.6 
1.8 

2.1  , 
9.6  , 
4.2 

2.6  I 
2.4  I 
2.2 

2.4  j 

2.2  I 
2.1  I 
2.0  ' 
1.8  I 
1.8  I 
1.7; 
1.7 

1.7  ' 
1.6  i 
1.6  1 

..5; 

1.5  I 

1.5  ! 
1.5  I 


1.4 

1.4  ' 
1.3' 
1.3  , 
1.3  ■ 
1.3  ' 
1.4; 
1.8  I 

1.5  I 

1.8 1 
2.3 1 

.«! 

a2  I 
2.1, 
2.8  I 
2.2  I 
1.81 

1.6  ' 
1.6  i 

1.5  I 

1.6  I 

1.8  I 

2.9  I 


1.8 
1.7 
1.6 
1.6 
1.5 
1.5 
1.4 


1.5 

L4 

1.4 

1.4 

1-4 

1.3 

1.3  1 

1.3 

1.3 

1.3 

1.3 

1.2  I 
1.2 
1.2  I 
1.2  I 
1.2  I 

1.21 

1.2  I 

1.2 1 
1.1 

i-i  I 

1.1  I 

1:1  i 

1.1 
1.1 
1.0  I 
1.1 

-1.1 1 


1.06 
1.05 
1.55 
1.35 
1.25 
1.15 
1.15 
1.15 
1.  15 
1.35 
2.55 
1.75 
1.35 
I.  15 
1.15 
1.15 
1.15 
1.05  I 
1.25    ' 
1.15   I 
1.15  ' 
1.15  I 
1.15  i 
1.15  1 
1.15  ' 
1.85 
1.55 
1.25 
1.15 
1.15 
1.15 


1-15 

LOS 

1.05 

1-05 

1-05 

1.03 

IS 

1-15 

1-15 

1.15 

1-15 

1-15 

1.13 

1.05 

1-05 

1.05 

1-06 

1.06 

1.15 

1.&5 

1.35 

1.25 

1.15 

1.15 

1.45 

1.35 

1.25 

1.35  , 

1.75 

1.65 


2.  *fe' 
2.05 


Note.— The  rating  table  for  this  station  as  published  in  the  1904  report  applies  qult«  closely  for 
'-"" 2  feet. 


heights  less  than  2 


NOTTEJLY  RIVER  AT  RANGER,  N.  C. 


This  station  was  established  February  16,  1901,  by  O.  P.  Hall.  It  is  located  at  tb# 
wooden  wagon  bridge  one-half  mile  from  the  railroad  station  at  Ranger,  N.  C,  and  one* 
fourth  mile  below  the  Atlanta,  Exioxville  and  Northern  Railroad  bridge. 

The  bridge  is  at  a  flat  bend  in  the  river,  the  channel  curving  slightly  above  and  below  the 
station  for  600  feet.  The  right  bank  is  high,  rocky,  and  somewhat  wooded  and  will  over- 
flow around  the  end  of  the  bridge  for  about  50  feet  only.  The  left  bank  is  low  and  will  over- 
flow for  a  distance  of  700  feet  at  a  gage  height  of  from  15  to  18  feet.  The  bed  of  tlie  stream 
is  of  gravel  and  sand  and  probably  shifts  considerably.  The  current  is  somewhat  broken 
and  irregular,  caused  mostly  by  the  piers.  There  is  a  moderate  velocity  and  a  depth  ot 
from  2  to  5  feet  at  low  stages. 

Discharge  measurements  are  made  from  the  wagon  bridge,  a  wooden  structure  of  3 
spans  supported  by  2  wooden  piers  and  2  stone  abutments.  The  center  span  is  55  feet 
long,  and  the  end  spans  are  each  36  feet  long.  The  floor  of  the  bridge  is  about  20  feet 
above  low  water.  The  initial  point  for  soundings  is  the  inside  face  of  the  stone  abutment 
on  the  right  bank. 

The  gage  is  a  vertical  board  in  two  sections,  each  8  feet  long,  fastened  to  the  left  side  of 
the  first  wooden  pier  from  the  right  bank.  The  gage  is  read  once  each  day  by  A.  D.  Kil- 
patrick.  Bench  ma^ks  were  established  as  follows:  (1)  The  heads  of  large  wire  nails  driven 
into  the  top  of  the  downstream  end  of  the  wooden  cap  on  the  left  bent  of  the  wooden  pier 
nearest  the  right  bank  of  the  river;  elevation,  20.05  feet.     (2)  A  cut  on  a  maple  tree  IS 
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E^clies  in  diameter,  25  feet  fFom  the  upstream  side  of  the  bridge  on  the  right  bank,  25  feet 
Trom  the  edge  of  the  water;  elevation,  15.00  feet.  (3)  A  cut  on  a  red-oak  tree  about  15 
inches  in  diameter,  on  the  left  bank  of  the  river  35  feet  from  the  end  of  the  bridge  near  the 
downstream  side  of  the  road;  elevation,  17.27  feet.     Elevations  refer  to  the  datum  of  the 

Infoimation  in  regard  to  this  station  is  contained  in  the  following  Water-iSupply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  p  307;  83,  p  212;  98.  pp  265-266;  128,  pp  143-144. 
r>iacharse:  49,  p  217;  65,  p  307;  83,  p  212;  96,  p  266;  128.  p  144. 
Discharge^  monthly:  75,  p  106;  83,  p  214;  98,  p  287;  128,  p  145. 
Oase  heights:  65,  p  308;  83.  p  213;  96,  p  266;  128,  p  144. 
Rating  tables:  65,  p  324;  83,  p  213;  98,  p  267;  12S,  p  145. 

Diaekarge  measuremtrda  ofNottely  River  at  Ranffer^  N.  C,  in  1906. 


Date. 

Width. 

'Area  of 
section. 

Mean 
velocity. 

Oage 
height. 

Dis- 
charge. 

April  17 

O.P.Hall 

Feet. 
70 
71 
72 
69 

feet. 
248 
224 
268 
226 

Feet  per 
second. 

1.70 

1.78 

2.01 

1.40 

Feet. 
3.48 
3.61 
3.98 
3.22 

Second- 
feet. 

421 

June  20 

do 

399 

June  21 

do 

538 

October  12 

do 

316 

Daily  ffoge  height,  in  feet,  cfNcMy  River  at  Ranger,  N.  C.,for  1906. 


Day. 


I  Jan.     Feb.     Mfu*.  i  Apr.     May.    June.    July.    Aug.    Sept.  j  Oct.     Nov.    Dec. 


9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 


24.. 

25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


ao 

2.9 
Z.5 

ai 
ai 
ai 
ao 
as 
ai 
ao 

2.9 
11.4 
7.2 
5.3 
6.1 
4.6 
4.6 
a  4 
as 
a3 
a3 
a2 
a2 
ai 
ao 
ao 
ao 

2.9 

a4 
ai 

2.9 


2.9 
2.9 
2.9 

ao 

2.9 
4.0 

ao 

6.4 

ia2 

6.2 
4.3 
4.2 
5.9 
4.6 
4.2 
4.0 

a8 
a6 
a7 

4.0 

7.8 

5.2 

6.0 

4.7 

4.6  I 

4.4 

ao 
as 


a7 

a6 

a6 . 

a6  I 

a6 

a6 

a6 

a5 

a4 

4.7 
4.1 

a8 
a9 
as 
a6 
a5 
as 
a4 
a4 
as 

7.6 
4.8 
4.4 
4.2 

a7 
a6 
a6 
a6 
a4 
a4 
a4 


as 
as 
as 
a2 
a4 
a6 
a6 
a6 
a6 
a4 
a4 
as 
a7 
a6 
a6 
a  9 
a6 
a  4 
a4 
a4 
a4 
a6 
a4 
as 
as 
a  4 

4.4 

as 
as 

46 


a9 
as 
a7 
a6 
a6 

6.8 
5.6 
6.2 
4.9 
4.2 
4.0 

as 
a7 
a6 
a6 

6.6 
4.9 
4.2 

a9 
as 
a6 
a4 

6.3 
6.0 
4.7 
4.3 
4.0 

ao 
as 
a6 

4.0 


a6 
as 
a6 
a4 
as 
a2 
a2 
a2 
ai 
ao 
ao 
ao 
ao 
ao 
ai 
ai 
a2 
ao 
as 
a4 

4.0 

ao 

5.0 

a6 
a4 
a4 
as 
as 
a4 
a2 


ao 

4.1 

a6 
a4 
ai 

4.2 

4.1 

a9 
ai 
ao 

4.6 
9.0 
5.0 
4.1 

a9 
as 
a6 
as 
a2 
a4 
as 
a2 
ao 
ao 

2.9 
2.8 
2.7 
2.8 

ao 
ao 

2.8  r 


2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.8 
2.7 

ai 
ao 
a9 

4.0 
4.2 


a4 
ai 
ao 
ao 

2.9 
2.9 
2.8 
2.8 
2.6 
2.4 
2.4 
2.6 
2.6 


a9  I   2.6 
a  4  '   2.  4 


as 
as 
a2 
ao 
ao 

2.9 
2.8 
2.8 
2.8 
2.7 
2.6 
2.6 
2.7 
2.7 
2.6 
2.6 


2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 


2.8 
2.3 
2.8 

ao 
ao 
ao 

2.9 
2.6 
2.6 
2.4 
6.6 

as 
a2 

2.8 
2.6 
2.5 
2.5 
2.6 
2.6 
2.6 
2.6 
2.6 
2.5 
2,5 
2.6 

a2 

2.8 
2.7 
2.7 
2.6 
2.6 


2.6 
2.6 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.3 
2.4 
2.6 
2.6 
2.7 
2.7 


2.6 
2.7 
11.8 
4.8 

a2 

2.9 
2.7 
9.9 
7.2 
6.8 
4.2 
4.0 
4.0 

ao 
a9 
a4 
a6 
a  6 
a4 

4.6 
6.9 
6.1 
5.0 
6.4 
6.2 
4.9 
4.7 
4.6 
4.2 
4.0 

a6 


188 


STREAM   MEASUREMENTS    IN   1905,  PART   V. 


Station  rating  table  for  Nottdy  River  at  Ranger,  N.  C.,from  January  1,  ]90j^,  to  December 

31,1906. 


Gaffe 
height. 

DischaiTge. 

Gage 
height. 

'Dischaiige. 

Gaffe 
height. 

Discharge. 

Gaffe 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Secondr-feet. 

Feet. 

Secondr-feet. 

Feet. 

Secondr^eei.\ 

2.20 

101 

2.60 

184 

3.00 

272 

3.40 

373    ' 

2.30 

120 

2.70 

206 

3.10 

295 

3.50 

402 

2.40 

141 

2.80 

228 

3.20 

320 

aeo 

432 

2.50 

182 

2.90 

250 

3.30 

346 

• 

Note.— The  above  table  is  based  on  22  discharge  measarements  made  daring  1901-1905.  It  is  well 
defined  between  gage  heights  2.25  feet  and  3.5  feet.  The  table  has  been  extended  beyond  these  limits. 
Above  gage  height  3.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  32  per  tenth. 

Estimated  monthly  discharge  ofNoUdy  River  at  Ranger,  N.  C.,for  1906. 
[Drainage  area,  272  square  miles.J 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Dlschai^e  in  second-feet. 


Maximum.   Minimum.      Mean. 


2,992 
2,544 
1,680 

752 
1,392 

880 
2,160 

624 

373 
1,392 

206 
3,056 


3,056 


250 
250 
373 
320 
373 
272 
206 
184 
120 
120 
120 
184 


120 


501 
716 
''506 
420 
640 
364 
455 
288 
174 
247 
165 
780 


438 


Run-off. 


Second-feet '  t)^-j*w  «„ 


1.84 

2.63 

1.86 

1.54 

2.35 

1.34 

1.67 

1.06 

.640 

.908 

.807 

2.87 


2.12 
2.74 
2.14 
1.72 
2.71 
1.50 
1.92 
1.22 

.714 
1.05 

.677 
3L31 


1.61 


21.82 


OCOEE  RIVER  AT  M'CAYS,  TENN. 

This  station  was  established  March  21, 1903,  by  O.  P.  Hall.  It  is  located  at  a  suspension 
footbridge  just  below  McCay's  ferry,  at  McCays,  Tenn.,  near  the  GeorgiarTennessee  bound- 
ary, and  one-half  mile  below  the  railroad  bridge  of  the  Atlanta,  Knozville  and  Northern 
Railroad. 

The  channel  is  practically  straight  for  about  800  feet  above  and  below  the  station.  The 
right  bank  will  overflow  at  about  14  feet  gage  height  for  about  500  feet;  the  left  bank  will 
overflow  at  gage  height  12  to  20  feet  for  about  400  feet.  The  water  is  confined  to  one  chan- 
nel and  the  bed  is  probably  constant.  The  current  is  fairly  swift  and  the  section  is  good  for 
measurement. 

Discharge  measurements  are  made  from  the  suspension  footbridge. 

The  gage  is  in  two  sections,  the  inclined  section  reading  from  —0.3  to  8.5  feet,  set  in  a 
trench  and  held  in  place  by  posts  driven  into  the  ground.  The  vertical  section,  reading 
from  8  to  18  feet,  is  attached  to  the  bridge  posts  on  the  right  bank.  The  gage  is  read  twice 
each  day  by  Arch  Ballew.  Bench  marks  were  established  as  follows:  (1)  A  cut  on  a  walnut 
tree  on  the  downstream  side  of  the  road,  about  50  feet  from  the  left-bank  landing  of  McCay's 
ferry;  elevation,  12.59  feet.  (2)  The  head  of  a  lai^e  nail  in  the  center  of  a  post  at  the  right- 
bank  end  of  the  footbridge  on  the  downstream  side;  elevation,  16.10  feet.  This  post  is  an 
anchor  post  for  the  cable  of  the  suspension  bridge  and  may  be  pulled  out  of  place.    (3)  A 
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pp>er  plug  set  in  solid  rock  at  the  outer  edge  of  the  side  ditch  of  the  railroad  bed,  about  800 
?t1u  -west  of  the  railroad  station  at  McCays,  11  feet  north  of  the  center  of  the  track,  and 
ght^ly  higher  than  the  railroad;  elevation,  20.96  feet.    Elevations  refer  to  the  datum  of 

Ixif  onnation  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
ttk/R  United  States  Geological  Survey: 

Description:  96,  pp  259-260;  128,  p  146. 
Dlachaige:  96,  p  290;  128,  p  147. 
X>ischaige,  monthly:  96,  p  262;  128,  p  148. 

Oage  heights:  98,  p  261;  128,  p  147. 

R&ting  table:  98,  p  261;  128,  p  148. 

Discharge  measurements  ofOcoee  River  at  MeCaySj  Tenn.,  in  1906. 


Date.                             Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  10 

O.  P.Hall 

Feet. 

148 
150 
143 

Je^. 

477 
400 
360 

Feet  per 
second. 

1.4 

1.32 

1.12 

Feet. 
1.22 
1.18 
.77 

Second 
feet. 

666 

June  19 

do 

608 

October  6 

do 

413 

Daily  gage  heightf  infest  ofOeoee  River  at  McCays,  Tenn.,for  1905. 


Day. 


1... 
2... 
3.. 

4.. 
6.. 
6.. 
7.. 
8.. 

9.. 
10.. 
11.- 
12.. 
13.. 
14.. 
15.. 
16.. 
17., 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

26. 

26. 

27. 

28. 

29. 
30. 


Jan.      Feb. 


0.7 
.7 
.7 
.7 


.5 

.9 

.8 

.9 

.95 
6.4 
3.5 
2.0 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 

.96 


.8 

.8 

.75 
1.1 
1.1 

.9 

.85 


0.77 

.8 

.8 

.76 
1.0 
1.55 
1.25 
1.45 
3.1 
2.45 
1.85 
1.65 
1.7 
1.85 
1.75 
1.5 
1.5 
1.4 
1.3 
4.2 
4.1 
3.3 
2.25 
2.15 
2.0 
1.85 
1.65 
1.55 


Mar.     Apr. 


1.5 

1.4 

1.4 

1.4 

1.3 

1.3 

1.4 

1.3 

1.7 

2.0 

1.25 

1.5 

1.55 

1.5 

1.4 

1.3 

1.3 

1.3 

1.25 

1.7 

3.0 

1.95 

1.7 

1.7 

1.6 

1.5 

1.4 

1.4 

1.35 

1.45 

1.3 


1.3 

1.2 

1.2 

1.2 

1.4 

1.45 

1.4 

1.3 

1.2 

1.2 

1.2 

1.7 

1.35 

1.2 

1.35 

1.4 

1.2 

1.2 

1.2 

1.15 

1.15 

1.25 

1.1 

1.1 

1.1 

1.25 

1.7 

1.45 

1.5 

1.85 


May. 

1.45 

1.35 

1.3 

1.5 

1.4 

1.65 

1.7 

1.7 

1.8 

1.55 

1.4 

1.35 

1.3 

1.2 

1.55 

2.8 

1.8 

1.6 

1.5 

1.5 

1.45 

1.4 

3.0 

2.2 

1.85 

1.8 

1.7 

1.6 

1.5 

1.45 

1.5 


June. 

July. 

Aug. 

Sept. 

1.4 

1.7 

0.9 

0.8 

1.3 

1.25 

.82 

1.7 

1.0 

1.1 

.8 

1.1 

1.25 

1.0 

.8 

.92 

1.2 

1.0 

.8 

.8 

1.2 

1.0 

.75 

.8 

1.2 

1.0 

.9 

.8 

1.15 

1.15 

1.25 

.8 

1.1 

1.0 

1.0 

.8 

1.0 

1.2 

1.15 

.72 

1.0 

1.5 

2.15 

.75 

1.15 

4.4 

1.75 

1.15 

1.1 

2.0 

1.65 

.8 

1.0 

1.5 

1.8 

.73 

1.5 

1.3 

1.95 

.72 

1.5 

1.46 

1.46 

.72 

1.65 

1.3 

1.4 

.7 

1.3 

1.15 

1.2 

.7 

1.3 

1.4 

1.1 

.65 

1.1 

1.2 

1.0 

.7 

1.4 

1.1 

1.0 

.7 

1.25 

1.1 

1.0 

.62 

1.85 

1.0 

1.1 

.6 

1.25 

1.0 

1.1 

.6 

1.2 

1.05 

1.15 

.6 

1.15 

.95 

1.4 

.6 

1.3 

.9 

1.0 

.56 

1.5 

.9 

.95 

.55 

1.8 

2.15 

.85 

.65 

1.65 

1.0 

.8 

.58 

1.0 

.8 

Oct. 


0.92 

.7 

.88 
1.2 

.78 

.68 

.6 

.6 

.6 

.8 

3.3    i 
1.35  I 

.95  ' 

.8 

.82 


Nov. 


Dec. 


0.68 
.6 
.6 
.65 
.62  i 
.63 
.62 
.6 


.9 

.6 

.8 

.6 

.72 

6 

.68 

.56 

.6 

.8 

.65 

.75 

.62 

.6 

.66 

.6 

.6 

.72 

.7 

.7 

1.2 

.62 

.85 

.62 

.75 

.6 

.7 

.65 

.7 

.75 

.7 

4.6 

1.6 

1.4 

If  2 

1.2 

3.6 

3.4 

2.4 

1.9 

1.65 

1.6 

1.55 

1.7 

1.6 

1.45 

1.4 

1.36 

1.7 

2.7 

2.0 

2.2 

2.0 

1.75 

1.6 

1.55 

1.5 

1.7 

1.6 

1.45 
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STREAM   MEASUREMENTS    IN   1905,    PART   V. 


Station  rating  table  for  Ocoee  River  at  McCays,  Tenn.,from  March  j80, 1903 ,  to  December  31, 

1905. 


Discharge. 

Gage 
heij^t. 

SecoTid^feet. 

Ffet. 

aoo 

1.30 

230 

1.40 

262 

1.50 

206 

1.60 

332 

1.70 

370 

1.80 

411 

1.90 

456 

2.00 

502 

2.10 

551 

2.20 

602 

Di«;harge.'!  hS%. 


Second-feet.  | 

655 

710 

767 

826 

887 

050 

1,015 

1,080 

1,145 

1,210 


heigh 

Feet. 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.00 
3.00 
3.20 
3.40 


I 


Dischaiige. 


Second-feet. 
1,275 
1,340 
1,410 
1,480 
1,550 
1,620 
1,690 
1,760 
1,000 
2,050 


Gage 
leight. 

Discharge. 

Fett. 

Second-feet. 

3.60 

2,200 

&ao 

2,350 

4.00 

2,500 

4.20 

2,650 

4.40 

2,800    ' 

4:60 

2,950 

4.80 

3,100 

5.00 

3,250 

5.50 

3,650 

6.00 

4,050 

iring  1003-1905.    It  U  veD 

Note.— The  above  table  is  based  on  18  discharge  measurements  made  during  1003-1905. 
defined  between  gage  heights  0.25  foot  and  3.4  feet. 

Estimated  monthly  discharge  of  Ocoee  River  at  McCays,  Tenn.,for  1905. 

[Drainage  area,  374  square  miles.] 


Month. 


January. . 
February. 

Mareh 

April 


May 

June...,.-. 

July 

August 

September. . 

October 

November. , 
December. . 


Discharge  in  second-feet. 


I 


Run-off. 


The  year. 


Maximum. 

Minimum. 

Mean. 

Seco  ad-feet 

per  square 

mile. 

Depth  in 
inches. 

4,370 

296 

640 

1.74 

2.01 

2,650 

390 

1,012 

2.71 

2.82 

1,760 

628 

786 

2.10 

2.42 

062 

551 

663 

.    1.77 

1.96 

1,760 

602 

850 

2.30 

2.65 

962 

502 

661 

1.77 

1.98 

2,800 

455 

687 

1.84 

2.12 

1,178 

300 

502 

1.58 

1.82 

887 

314 

401 

1.07 

1.19 

1,975 

332 

450  1 

1.23 

1.42 

411 

314 

344 

.920 

1.03 

2,950 

332 

091 

2.65 

3.06 

4,370 

206 

675 

1.81 

24.50 

FIGHTINGTOWN  CREEK  AT  M»CAY8,  TENN. 

This  station  was  established  August  27,  1904,  for  the  purpose  of  making  misceUaneous 
measurements.  It  is  located  about  one-half  mile  above  the  mouth  of  the  creek  which  flows 
into  Ocoee  River  about  one-half  mile  below  the  gaging  station  on  Ocoee  River  si  XfcCajs, 
Tenn. 

Both  banks  are  open  cultivated  lands,  which  will  probably  overflow.  The  bed  is  sandy 
and  will  probably  change  much. 

Discharge  measurements  are  made  by  means  of  a  boat  or  by  wading. 

The  bench  mark  is  two  small  nails  driven  into  the  largest  of  a  cluster  of  small  maple 
sprouts  on  the  right  bank,  40  feet  above  the  mouth  of  a  small  branch;  elevation,  5.00  feet 
above  datum  of  assumed  gage. 
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A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pages  148-149. 

Discharge  meeufurements  of  Fightingtown  Creek  at  McCays,  Tenn.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Feel  per 
second. 

0.89 

.52 

Gage 
height. 

Dis- 
charge. 

J  une  20. 

O.P.Hall 

Feet. 
42 
40 

feet. 
138 
114 

Feet. 
2.00 
1.61 

Second- 
feet. 

123 

Octobers 

do 

50 

ELK  RIVER  NEAR  ELKMONT,  ALA. 

This  station  was  established  June  24,  1904,  by  M.  R.  Hall.  It  is  located  at  the  wagon 
bridge  near  Wilson's  store,  about  5  miles  east  of  Elkmont,  Ala.,  and  3  miles  below  the 
bridge  of  the  Louisville  and  Nashville  Hailroad. 

The  channel  is  nearly  strai^t  for  about  1,500  feet  above  and  straight  for  about  2,500 
feet  below  the  station.  The  current  is  swift.  Both  banks  are  high,  cultivated,  and  liable 
to  overflow.  The  bed  of  the  stream  is  composed  of  rock,  and  is  permanent.  There  is  but 
one  channel,  broken  by  two  piers  at  ordinary  stages.' 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  This  bridge 
is  of  iron,  with  stone  abutments  and  cylindrical  iron  piers,  having  a  span  of  82  feet  at  the 
right  bank,  a  main  span  of  181  feet,  and  two  spans  of  82  and  20  feet,  respectively,  at  the 
left  bank.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bai^,  down- 
stream side. 

A  standard  chain  gage  is  attached  to  the  upstream  lattice  iron  fencing  of  the  bridge 
about  125  feet  from  the  right  end;  length  of  chain,  36.45  feet.  The  gage  is  read  once  each 
day  by  J.  D.  Tennison.  Bench  marks  were  established  as  follows:  (1)  A  point  marked 
with  white  paint  on  the  top  of  the  downstream  pier  at  the  right  bank;  elevation,  30.96 
feet.  (2)  A  chisel  mark  on  the  intermediate  post  at  the  end  of  the  gage  box,  which  is  at 
the  upstream  end  of  the  second  floor  beam  from  the  right-bank  end  of  the  main  span;  ele- 
vation, 35.00  feet.  (3)  A  copper  plug  set  in  the  upstream  comer  of  the  right  abutment; 
elevation,  29.33  feet.  (4)  A  horizontal  cut  in  the  head  of  a  lag  screw  driven  into  the  down- 
stream side  of  a  large  white  oak  tree,  6  feet  upstream  from  the  right  end  of  the  bridge  and 
50  feet  back  from  the  river;  elevation,  25.00  feet.    Elevations  refer  to  the  datum  of  the 

A  descrip  Ion  of  this  station,  gage-hei^t  and  discharge  data,  and  rating  tables  are  con- 
tained in  Water-Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pp.  150-152. 

Discharge  measiuremerUs  ofEUc  River  near  Elkmont j  Ala.,  in  1906. 


Date. 


April  12... 

June  19 

September  30 . .' do 

November 28..    W.E.Hall 


Hydrographer. 


W.E.Hall.... 
F.A.Murray. 


Width, 


Feet. 
235 


201 


Area  of 
section. 


Sqwire 
feet. 

029 

690 

360 

414 


Mean 
velocity. 


Feet  per 
second. 

2.20 

1.96 

.88 

1.11 


Gace 
height. 


Feet. 
2.71 
2.51 
1.51 
1.81 


Dis- 
charge. 


Second- 
feet. 

1,382 

1,157 

316 

461 
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8TBEAM   MEASUREMENTS   IN   1905,  PART   V. 
Daily  gage  height,  in  feet,  of  Elk  River  near  EOmumt,  Ala.,  far  1906. 


Day. 

Jan. 

Felf. 

Mar. 

Apr. 

May. 

40 

a7 
a3 
ao 

2.9 

2.8 

a4 
a9 
a3 
a2 
ai 

2.9 
2.8 
2.7 
2.5 

ao 
a3 
a4 
a5 
a4 
ai 
ao 

10.5 
7.2 

12.6 
7.0 
&5 
42 

ao 
a5 
a  3 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

3.5 
3.2 
3.0 
2.9 
2.75 
2.6 
2.75 
2.65 
2.65 
2.55 
3.2 
11.1 
11.5 
6.1 
5.5 
4.6 
3.7 
3.5 
3.4 
3.6 
3.4 
3.2 
3.1 
2.8 
2.6 
2.5 
2.5 
2.4 
2.6 
3.2 

ao 

2.9 

3.1 

2.8 

2.9 

3.15 

8.3 

5.9 

8.0 

8.2 
14.8 
10.2 

7.7 

7.1 

6.6 

5.9 

47 

4.5 

43 

40 
11.6 
15.6 
13.1 
11.1 

8.0 

6.0 

5.4 

47 

42 





40 

as 
ao 
a4 
ai 
a2 
ai 
ao 
ao 
lai 

10.6 
7.4 
5.4 
46 
42 

a8 
ae 
a5 
ae 

5.9 
6.2 
6.3 

^. 

5.2 
46 
40 

as 
ao 
a5 
a3 
a2 

ai 
ao 
ao 
ai 
a3 
a4 
ai 
ao 

2.9 

2.86 

2.8 

2.7 

2.7 

2.65 

2.6 

2.55 

2.4 

2.36 

2.3 

2.25 

2.2 

2.7 

2.8 

2.7 

2.6 

2.55 

ao 
a3 
a2 

43 

a2 
ai 

2.86 

2.7 

2.6 

2.5 

2.4 

ai 
a2 
ao 

2.9 

2.7 

2.6 

2.45 

2.3 

2.7 

ae 
ao 

2.6 
2.6 
2.7 
8.2 

as 
as 
a2 

45 

ao 

49 
10.4 
9.5 

ia2 

11.6 

ao 

47 
44 
40 

ao 

41 

a7 
a5 
a7 

43 

as 
a7 
ai 
ao 

2.8 
2.7 
2.6 
2.4 
2.3 
2.2 
2.4 
2.3 
2.2 
2.2 
2.2 
2.0 
2.0 
2.0 
2.1 

2.1 

2.05 

2L0 

2.0 

2.0 

2.0 

2.3 

2.2 

2.0 

2.3 

45 

ao 

2.7 
2.4 

a2 

2.5 

2.35 

2.3 

ao 

i3 
2.1 
2.0 
1.9 
1.9 
2.2 
2.4 
2.2 
2.1 
2.0 
1.8 
1.7 

1.8 

a5 
a2 
ao 

2.6 

2.0 

2.0 

2.0 

1.9 

2.0 

2.7 

2.2 

1.8 

1.7 

1.7 

1.7 

1.66 

1.6 

1.65 

2.4 

2.7 

2.0 

1.9 

1.7 

1.6 

1.6 

1.6 

1.6 

1.56 

1.7 

1.7 

L8 

2.5 

2.25 

1.9 

1.8 

1.7 

1.6 

1.6 

1.7 

a6 

6.2 

ao 

2.4 
2.6 
2.6 
2.4 
2.2 

a2 
as 

43 

a2 

2.7 
2.6 
2.7 

as 
ao 
a4 
ai 

Z9 
2.7 

2.0 

2.5 

2.4 

2.36 

2.25 

2.2 

2.15 

2.1 

2.1 

2.0 

2.0 

1.9 

1.9 

1.86 

1.8 

L9 

1.8 

1.75 

1.8 

1.8 

1.95 

L85 

LS 

1.8 

1.75 

1.75 

1.8 

L8 

1.8 

2.0 

11 

2 

L9 

3 

as 

4 

14 

5 

2.8 

6 

2.7 

7 

2.6 

8 

a2 

9      ... 

17 

10 

as 

11 

14 

12 

12 

13    

12 

14 

11 

15 

&4 

16 

&7 

17 

18 

6.2 
52 

19 

45 

20 

42 

21 

6.6 

22 

&2 

23 

12.4 

24 

S.4 

25             .  .       . 

7.2 

26 

&0 

27 

5.4 

28 

a4 

29 

49 

30 

42 

31 

40 

Note.— Ab  far  as  it  goes  (1.2  to  3  feet)  the  1904  rating  table  applies  to  the  1906 gage  heists.  But 
owing  to  the  fact  that  there  are  so  many  gage  heights  beyond  the  range  of  the  table,  no  estimates  an 
made  for  1905. 
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DUCK    Rr\'ER   AT    COLITMBIA,  TENN. 

This  is  an  old  Weather  Bureau  station  which  has  not  heen  maintained  continuously. 
T^wo  discharge  measurements  were  made  in  1901  by  M.  R.  Hall.  During  1904  discharge 
imieasurements  were  made,  and  the  gage  heights  have  been  regularly  recorded  since  Octo- 
bter  21,  1904.  The  station  is  located  at  the  highway  bridge  two  blocks  north  of  the  public 
sc^uare  at  Columbia,  Tenn.,  three-fourths  of  a  mile  below  a  milldam. 

The  channel  is  curved  for  about  1,000  feet  above  and  nearly  straight  for  2,000  feet 
l>elow  the  station.  The  current  is  sluggish  above  and  swift  below  the  measuring  section. 
^Both  banks  are  high  and  fringed  with  trees.  The  right  bank  overflows  under  the  short 
span  of  the  bridge  during  floods.  The  bed  of  the  stream  is  composed  of  rock  and  gravel, 
free  from  vegetation,  and  constant.  There  is  but  one  channel,  all  water  passing  under 
Ihe  left  span  at  ordinary  stages  and  under  both  spans  at  high  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge. 
The  spans  are  199  and  97  feet  long,  respectively.  Low-water  measurements  are  made 
from  a  boat  about  one-fourth  mile  above  the  bridge.  The  initial  point  for  soundings  is 
the  end  of  the  bridge  on  the  left  bank,  downstream  side. 

Gage  readings  were  made  from  the  United  States  Weather  Bureau  gage,  a  vertical  tim- 
ber 38  feet  long  bolted  to  the  downstream  pier  at  the  right  bank.  June  17, 1905,  a  standard 
chain  gage  was  fastened  to  the  intermediate  post  and  diagonal  braces  on  the  downstream 
side  of  the  bridge  120  feet  from  the  left  end;  length  of  chain,  53.71  feet.  The  gage  is 
read  twice  each  day  by  W.  O.  Cherry.  Bench  marks  were  established  as  follows:  (1)  A 
chisel  mark  on  the  right  side  of  the  intermediate  post  to  which  the  gage  is  attat^hed,  119 
feet  from  the  left  end  of  the  bridge;  elevation,  53.71  feet.  (2)  A  copper  plug  set  in  the 
downstream  end  of  the  left-bank  abutment;  elevation,  46.07  feet.  (3)  A  cross  and  the 
letters  "  B.  M."  cut  into  solid  rock  25  feet  to  the  left  of  and  12  feet  downstream  from  the 
left  end  of  the  bridge;  elevation,  52.06  feet.     Elevations  refer  to  the  datiun  of  the  gage. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  contained  in  Water- 
Supply  Paper  of  the  United  States  Geological  Survey  No.  128,  pages  153-154. 

Discharge  meastarements  of  Duck  River  at  Columbia^  Tenn.,  in  1906. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gaffe 
height. 

Dis- 
charge. 

April  14 

June  16 

June  17 

W.E.Hall 

F.A.Murray 

do 

Feet. 
115 
134 
136 
121 
86 
115 

772 
823 
863 
772 
95 
718 

Feet  per 
second. 

0.69 
.91 

1.21 
.78 

1.42 
.33 

Feet. 
1.21 
1.63 
1.97 
1.34 
.60 
.77 

Second' 
feet. 

633 

766 

1,043 

509 

June  20.. 

.(Jo : 

September  29  o. 
November  27  . . 

.do 

135 

W.  E.  Hall 

237 

a  Measured  one-fourth  mile  above  bridge. 
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DaUy  gage  height^  in  feet,  of  Duck  River  at  Columbia,  Tenn.,for  1906. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

0.8 
2.05 
4.6 
1.^ 
1.4 
1.1 
.95 
.85 
.7 
.6 
1.2 
1.05 
.7 
.6 
.6 
.8 
.75 
.6 
.65 
.8 
.8 
.65 
.65 
.55 
.6 
.55 
.55 
.55 
.55 
.5 

Oct. 

'  Nov. 

.  Dec. 

1 

2.8 
2.5 
2.15 
1.7 
1.5 
2,0 
2.5 
2.15 
2.2 
1.75 
2.4 
12.0 
14.0 
8.4 
4.8 
3.4 
3.0 
2.5 
2.4 
2.25 
2.35 
2.0 
1.85 
1.7 
1.55 
1.3 
1.2 
1.2 
1.0 
.9 
1.45 

0.45 
.65 
.7 
.7 

3.4 

8.1 

7.2 

8.9 
17.2 
12.8 

7.6 

5.1 

4.6 

4.4 

3.7 

3.1 

2.7 

2.5 

3.0 

5.3 
13.7 
11.5 

7.5 

5.4 

4.4 

3.6 

3.1 

2.8 



2.5 
2.1 
1.8 
1.8 
1.65 
1.6 
1.55 
3.2 
17.8 
20.7 
12.8 
7.5 
5.2 
4.0 
3.3 
2.9 
2.65 
2.35 
2.15 
2.3 
4.2 
5.2 
4.2 
3.3 
3.0 
2.7 
2.4 
2.1 
1.95 
1.7 
1.6 

1.55 

1.4 

1.3 

1.45 

1.65 

2.35 

1.9 

1.85 

1.55 

1.55 

1.45 

1.35 

1.3 

1.2 

1.15 

1.1 

1.05 

1.0 

1.0 

.95 

.9 

.8 

.9 
1.0 
1.0 
1.0 
1.5 
1.7 
1.5 
2.15 

1.9 
1.75 
1.45 
1.45 
1.35 
1.3 
1.3 
1.25 
1.2 
1.2 
1.15 
1.1 
1.15 
1.1 
1.1 
1.2 
2.05 
2.35 
2.1 
1.6 
1.45 
1.4 
21.6 
29.3 
27.7 
13.9 
6.5 
4.4 
3.2 
2.7 
2.45 

2.25 
1.9 
1.75 
1.45 
1.3 
1.25 
1.15 
1.05 
1.0 
.95 
1.0 
1.0 
.85 
.85 
1.45 
2.75 
2.0 
2.2 
1.6 
1.3 
1.8 
4.0 
11.4 
10.4 
4.7 
3.5 
3.8 
3.7 
7.9 
7.5 

10.2 
6.6 
4.2 

2.9 
2.15 
1.95 
2.2 
2.35 
2.7 
1.95 
3.2 
3.4 
2.4 
1.8 
1.5 
1.4 
1.1 
1.0 
.9 

:r 

.85 

.7 

.75 

.75 

.7 

.7 

.65 

.65 

.75 

.65 

0.6 
.6 
.5 
.66 
.55 
.55 
.65 
.6 
.6 

1.35 

4.2 

3.0 

1.85 

1.9 

3.6 

3.4 

1.95 

1.5 

1.25 

1.1 
.95 
.9 
.86 
.85 
.9 

1.9 

1.35 

1.05 
.8 
.55 
.75 

0.45 
.45 
.9 
.8 
.85 
.6 
.6 
.55 
.55 

2.0 

3.2 

2.4 

1.7 

1.25 

1.3 

1.3 

1.15 

1.15 

2.4 

4.0 

4.0 

2.5 

1.96 

1.65 

1.85 

4.6 

4.4 

2.95 

2.25 

1.9 

1.7 

,,. 

1.35 
1.25 
1.15 
1.05 
1.05 
.95 
1.0 
1.0 
.9 
.75 
.75 
.7 
.8 
.6 
.65 
.«5 
.65 
.7 
.75 
.75 
.96 
.9 
.8 
.85 
.7 
.75 
.75 
.8 
1.05 

1.2 

2     

1.35 

3 

3  8 

4 

5.2 

5 

2.95 

6 

2.4 

7 

1.95 

8 

1.75 

9 

3.95 

10 

3  4 

11 

2.6 

12 

2.2 

13 

1.95 

14. 

2.0 

16 

9.2 

16 

11.4 

17 

7.0 

18 

4.S 

19 

3.9 

20 

3.2 

21 

5-2 

22 

6.9 

23 

9.0 

24 

9.4 

25 

6.4 

26 

4.7 

27 

.1.6 

28 

3.0 

29 

2.8 

30..       . 

2.8 

31 

2  4 

MISCELLANEOUS    MEASUREMENTS   IN   TENNESSEE    RIVER    DRAINAGE 

BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements  made  in  Tennessee 
River  drainage  basin  during  1905: 

HoUton  River  (North  Fork)  near  Mendota,  Va. — ^This  stream  is  a  tributary  of  Holston 
River,  which  is  one  of  the  largest  of  the  streams  which  form  Tennessee  River.  A  meas- 
urement was  made  June  17,  1905,  from  the  Virginia  and  Southwestern  Railway  bridge, 
1  mile  east  of  Mendota,  Va.  The  bench  mark  is  the  apex  of  the  downstream  side  of  the 
cast-iron  beam  at  third  tension  rod  from  left  end  of  bridge,  downstream  side;  elevation, 
26.00  feet  above  the  datum  of  the  assumed  gage. 

Width,  115  feet;  area,  315  square  feet;  mean  velocity,  0.90  foot  per  second;  gage  height, 
1.82  feet;  discharge,  283  second-feet. 

Pigeon  River  at  Clyde,  N.  C— This  stream  enters  French  Broad  River  from  the  left.  A 
measurement  was  made  April  16,  1905,  from  a  single-span  iron  highway  bridge  at  Clyde, 
N.  C,  about  1  mile  above  Moi^an's  mill. 

Width,  128  feet;  area,  297  square  feet;  mean  velocity,  1.10  feet  per  second;  gage  height, 
1.50  feet;  discharge,  327  second-feet. 
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LOWER  EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASIN. 

The  streams  flowing  into  Mississippi  River  from  the  east  below  the  mouth  of  the  Ohio 
b^re  in  the  main  comparatively  small.  In  the  lower  portion  they  are  practically  a  net- 
^w'ork  of  bayous.  The  following  pages  contain  the  results  of  data  collected  in  the  lower 
f^astem  Mississippi  River  drainage  by  the  United  States  Geological  Survey  during  1905: 

YAZOO  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Yazoo  River  rises  in  the  northwestern  part  of  Mississippi.  It  flows  southward  just  west  of 
t-lie  central  portion  of  the  State  and  enters  Mississippi  River  just  above  Vicksburg.  The 
United  States  Geological  Survey  maintained  a  station  on  this  river  at  Yazoo  City  during 
1905  under  the  direction  of  M.  R.  Hall. 

YAZOO  RIVER  AT  YAZOO  CITY,  MISS. 

River-height  observations  have  been  made  on  Yazoo  River  at  Yazoo  City,  Miss.,  for  a 
number  of  years,  by  the  Engineer  Corps  of  the  Army. 

The  channel  is  straight  for  about  3,000  feet  above  the  station  and  is  curved  for  about  2,000 
feet  below.  The  current  is  moderately  rapid.  As  this  stream  is  connected  with  Mississippi 
River  both  above  and  below  the  station,  it  is  influenced  by  the  stage  of  that  stream  to  such 
an  extent  that  high-water  measurements  are  of  no  value.  The  bed  is  of  sand  and  mud,  and 
is  subject  to  change.  The  right  bank  is  high,  but  overflows  for  a  long  distance  at  extreme 
floods;  the  left  bank  is  high  and  overflows  to  the  foot  of  the  hill,  about  one-half  mile  from  the 
river.     There  are  trees  along  both  banks. 

Dischaiige  measurements  are  made  from  the  highway  bridge,  consisting  of  one  span  of  85 
feet,  a  turn-span  of  190  feet,  an  approach  on  the  right  bank  of  about  100  feet,  and  one  on  the 
left  bank  of  about  1,200  feet.  The  bridge  is  one-half  mile  northwest  of  the  Illinois  Central 
Railroad  station  in  Yazoo  City.  The  initial  point  for  soundings  is  the  end  of  the  iron  bridge 
on  the  left  bank,  downstream  side. 

The  original  gage  was  replaced  in  1901  by  a  new  gage  rod  in  three  sections  placed  as  fol- 
lows: The  lowest,  marked  from  —3  to  -f-4.5  feet,  is  attached  to  the  protecting  work  of  the 
above-mentioned  highway  bridge;  the  middle  section,  marked  from  4.5  to  18.5  feet,  is 
attached  to  the  piling  that  protects  the  bridge  pier;  the  uppermost  section,  continuing  the 
graduation  up  to  32.3  feet,  is  on  a  poet  vmder  the  approach  to  the  bridge.  Daily  gage  heights 
JBire  furnished  by  the  Weather  Bureau,  the  observer  being  P.  C.  Battaille. 

A  bench  mark  was  established  on  the  top  of  the  upstream  cylinder  of  the  second  pier  from 
the  left  bank,  at  a  distance  of  85  feet  from  the  initial  point  for  soundings;  elevation,  35.85 
feet  above  the  zero  of  the  gage.  Other  important  bench  marks  in  Yazoo  City  are  the  follow- 
ing: P.  B.  M.  12,  Yazoo  City,  is  a  copper  bolt  in  a  stone  under  ground,  surmounted  by  an 
iron  pipe  and  cap,  in  the  north  comer  of  the  coimty  court-house  yard;  elevation,  44.10  feet 
above  the  zero  of  the  gage  and  116.2  feet  above  mean  sea  level.  P.  B.  M.  13,  Yazoo  City,  is 
a  copper  bolt  in  a  stone  under  ground,  surmounted  by  an  iron  pipe  and  cap,  in  the  north 
comer  of  the  pubHc  school  yard,  near  Washington  and  Main  streets;  elevation,  29.20  feet 
above  the  zero  of  the  gage  and  101.3  feet  above  mean  sea  level. 

The  highest  known  water  occurred  in  1882,  reaching  a  gage  height  of  36.5  feet;  the  lowest 
occurred  November  16-21  and  26-30,  1904,  with  a  gage  height  of  —3.0  feet.  The  danger 
line  is  at  25  feet. 

loformation  in  regard  to  this  station  is  (M>ntained  in  the  following  Water^upply  Papers 
of  the  United  States  Geological  Survey : 

Deacriptlon:  65,  p  287;  83,  p  236;  98,  pp  294-285;  128,  p  15S. 
Discharge:  65,  p  288;  83,  p  236;  96,  p  295;  128,  p  159. 
Discharge,  monthly:  83,  p  238;  98,  p  297;  128,  p  160. 
Gage  heights:  65,  p  288;  83,  p  237;  96,  p  295;  128,  p  159. 
Rating  tables:  83,  p  237;  96,  p  296;  128,  p  160. 

IKR  169-06 10 
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Discharge  JMOsurement  of  Yazoo  River  at  Yazoo  CUyj  Miss.,  in  19C^. 


Date. 


I 


Hydrographer. 


I 


JuneJSJ ,  W.K.Hall. 


Width. 


Area  of 
section. 


,  Square 
Feet.   \     feel. 
241  4.110 


Moan 
velocity. 


Feet  per 

second. 

1.97 


Iiei^ht. 


&15 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28., 
29.. 
30.. 
31. . 


Daily  gage  height,  in  feet,  of  Yaeoo  River  at  Yazoo  Ciiy,  Miss.,  for  1905. 


Day. 


Jan. 

10.3 
11.0 
11.6 
12.0 
12.4 
12.9 
13.0 
13.2 
13.3 
13.6 
14.0 
15.5 
15.6 
15.6 
15.8 
16.0 
16.2 
16.3 
16.5 
16.5 
16.5 
16.5  I 

16.5  I 

16.6  , 
16.6 

16.7  ; 
16.7  i 
16.7  I 
16.9  I 
17.3  I 
17.3  I 


Feb.  I  Mar. 


17.3  I 

17.3  i 

17.4  ' 
17.5 
17.6  ' 
18.3  \ 
18.2 
19.5 
19.9 
19.5 
19.5 
19.5 
20.0 
20.0 
19.8 
19.7 
19.5 
19.5 
20.0 
21.2 
21.0 
20.9 
20.9 
20.9 
20.9 
20.9 
20.9 
20.7 


20.5 
20.4 
20.3 
20.2 
20.0 
20.0 
20.0 
20.0 
21.0 
20.9 
20.9 
20.8 
20.8 
20.8 
20.8 
20.8 
20.8 
20.8 
21.2 
21.5 
21.5 
21.5 
21.4 
21.4 
21.4 
21.4 
21.3 
21.2 
21.5 
21.4 
21.3 


Apr. 


21.1 
21.0 
20.9 
21.5 
21.0 
21.0 
20.9 
20.8 
20.7 
20.5 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 
20.8 
20.4 
20.2 
19.8 
19.4 
19.0 
18.6 
18.4 
18.2 
19.4 
19.0 
18.8 
18.5 
19.0 


May. 


10.0 
18.5 
18.1 
18.0 
17.6 
17.2 
17.5 
17.5 
17.8 
18.0 
18.3 

ia5 

18.7 

18.8 

19.0 

19.2 

19.2 

19.2 

19.3 

19.3 

19.3 

19.9  I 

20.0 

19.9 

19.9 

i».0 

20.2 

20.4 

20.6 

20.6 

20.6 


Jane.    July 


19.9 
20.3 
20.9 
21.0 
21.0 
20.9 
20.9 
20.7 
20.6 
20.4 
20.0 
19.8 
19.4 
18.8 
18.0 
17.0 
15.9 
14.5 
13.2 
11.5 
10.5 
9.5 
8.3 
7.5 
7.3 
7.4 
9.0 
8.3 
9.4 
9.7 


10.0 
10.3 
10.5 
11.2 
11.4 
11.7 
11.7 
12.1 
12.5 
12.6 
12.7 
12.4 
12.2 
11.9 
11.4 
10.8 
10.4 
9.7 
9.2 
8.7 
8.0 
7.5 
7.3 
7.0 
6.7 
6.4 
6.4 
6.0 
5.7 
5.4 
5.0 


Aug. 


Sept. 


4.0 
5.0 
4.8 
4.8 
4.8 
4.3 
3.8 
3.4 
3.0 
2.8 
2.7 
3.2 
2.8 
2.9 
3.0 
3.1 
3.2 
3.4 
3.4 
3.6 
3.9" 
3.9 
3.4 
3.1 

3.3  I 

3.4; 

3.0  I 
3.0  I 
3.2  I 

3.4  I 
3.5! 


3.5 

3.4 

3.2 

3.4 

2.9 

2.8 

2.6 

1.0 

.8 

.0 

.0 

.0 

.6 

.4 

.0 

-  .1 
.0 
.1 

-  .2 
.0 
.0 
.0 
.0 
.0 
.0 

-  .1 

-  .3 

-  .4 
.0 

1.0 


Oct. 


Nov.     I>». 


1.6 
1.7 

l.S 
1.8 
1.0 
.6 
.0 

-  .6 

-  .6 

-  .6 

-  .4 

-  .3 
.0 
.1 

1.5 
1.7 
1.3 
.9 

-  .2 

-  .6 

-  .9 
-1.2 
-1.3 
-1.4 

-  .6 
.0 

-  .1 

-  .1 
.0 
.2 
.6 


2.4 
2.3 
2.0 
1.3 
1.4  . 
1.4    . 

1.0  . 
.8  . 
.S    - 

1. 1  . 

1.2  . 

1.3  . 
1.3  . 
1.1  . 
J.O  .. 
l.O    . 

.8  . 
.6  .. 
.4  .- 
.1    .. 

-  .2    .. 

-  ,4  1.. 

-  .8  ... 
-1.0!.. 
-1.2  L. 


I 


INDEX. 


A.  Page. 
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Allegheny  River  basin: 

description  of. 24-25 

A8heville,N.C. 

French  Broad  River  (at  Smith  Bridge) 
near: 

description 00-01 

discharge 01 

discharge,  monthly 02 

gageheights 01 

rating  table 02 

Austins  Mills,  Tenn. 
Holston  River  at: 

description 117 

discharge 117 

discharge,  monthly 119 

gage  heights 118 

rating  table 118 

Avery  Creek  at— 

Davidsons  River,  N.  C: 

description 104 

discharge 104 

B. 
Beaver  Biver  basin: 

description  oL 47 

Biltinore,N.C. 

Swannanoa  River  at: 

description 05 

discharge 05 

Blaekllck,Fa. 

BlacUlck  Creek  at: 

description 32 

discharge 32 

discharge,  monthly 34 

gageheights 33 

lathig  table 34 


Blacklick  Creek  at—  Page. 

Blaokllck,Pa.: 

description 32 

discharge 32 

discharge,  monthly 34 

gage  heights 33 

rating  table ^. .  34 

Bluff  City,  Tenn. 

Holston  River  (South  Fork)  at: 

description 115 

discharge 115 

discharge,  monthly 117 

gage  heights 116 

rating  table 116 

Bryson,  N.  C. 

Tuckasegee  River  at: 

description 128 

discharge ^..  128 

discharge,  monthly 130 

gage  heights 120 

rating  table 129 

C. 

Cable  station,  figure  showing 13 

Calhoun,  N.  C. 

Little  River  at: 

description 104 

discharge 105 

Casselman  River  at— 
Confluence,  Pa.: 

description 43 

discharge 43 

discharge,  monthly 45 

gageheights 44 

•  ratlngtable 44 

Cataract,  Ind. 
Eel  River  at: 

descrl  pt  Ion 85 

gageheights 86 

Chadakoln  River  at— 
Jamestown,  N.  Y.: 

description 31 

gageheights 31 

Chattanooga,  Tenn. 
Tennessee  River  at: 

description 00 

discharge 09 

discharge,  monthly 101 

gage  heights 100 

rating  table 100 

Cheat  River  near— 

Morgantown,  W.  Va.: 

description 30 

discharge 30 

gage  height  s 40 

Clyde,  N.  C. 

Pigeon  River  at: 

description 144 

discharge 144 

147 


148 
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Columbia,  Tenn.  ^  Page. 

Dock  River  at: 

description 143 

discharge 143 

gage  heights 144 

Columbus,  Ohio. 

Olentangy  River  near: 

description 64 

discharge 64 

discharge,  monthly 66 

gage  heights 65 

rating  table 66 

Scioto  River  near: 

description 60 

d  isch  arge 60 

discharge,  monthly 63 

gage  heights 61 

rating  table 68 

Computation,  methods  of 14-16 

rules  for 10-1 1 

Confluence,  Pa. 

Casselman  River  at: 

description 43 

discharge 43 

discharge,  monthly 45 

gage  heights 44 

rating  table 44 

Laurel  Uili  Creek  at: 

description 45 

discharge 46 

discharge,  monthly 47 

gage  heights 46 

rating  table 47 

Youghiogheny  River  near: 

description 40 

discharge 41 

discharge,  monthly 42 

gage  heights 41 

rating  table , 42 

Cooperation  and  acknowledgments 18 

Current  meters,  classes  of 14 

methods  of  using 14-16 

D. 
Danville,  Ky. 

Dicks  River  near: 

description 71 

gage  heights 72 

Davidsons  River,  N.  C. 
Avery  Creek  at: 

description 104 

discharge 104 

Davidsons  River  near: 

description 101-102 

discharge 102 

discharge,  monthly 103 

gage  heights 102 

rating  table 103 

Davidsons  River  near- 
Davidsons  River,  N.C.: 

doscript  ion 101-102 

discharge 102 

discharge,  monthly 103 

gage  heights 102 

rati ng  table 103 


Dayton,  Ohio.  ItK 

Miami  River  at: 

description 

dlsohaige - 

gageheights 

Delphi,  Ind. 

Tippecanoe  River  near: 

description * 

discharge •• 

discharge,  monthly t ^ 

gageheighto ' 

rating  table "- 

Dicks  River  near—  | 

Danville,  Ky.: 

description 

gageheights 

Doe  River  at— 

£I{zal)ethton,  Tenn.: 

description i---- 

dischatge ;- 

Drainage  basins,  list  of *- 

Duck  River  at— 
Columbia  Tenn.; 

description >*" 

discharge j^ 

gage  heights '■*^ 

E. 

East  Branch  of  White  River.    See  White 

River  (East  Branch). 
Eel  River  at— 
Cataract.  Ind.: 

description ^" 

gage  heights * 

Elluibethton,  Tenn. 
Doe  River  at. 

deacription ^-'--^ 

discharge i- 

Watauga  River  near. 

deacription ^■' 

discharge ^^ 

discharge  monthly i- 

gage  heights ^ -' 

rating  table '^'' 

Elk  River  near— 
Elkmont,  Ala.: 

description '^; 

discharge '* 

gage  heights ^*- 

Elkmont  Ala. 
Elk  River  near. 

description * 

discharge ;* 

gage  heights '|- 

Equivalents,  table  of l''* 

F. 
Fightlngtown  Creek  at— 
McCays,  Tenn.: 

deacription 1«^^* 

dischaige ^*; 

Floats,  use  of,  in  measuring  dlachaige '* 

Frankfort,  Ky. 

Kentucky  River  at:  ^ 

description l, 

gage  heights 
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French  Broad  River  at  and  near— 

Aaheville  (at  Smith  Bridge),  J«T.  C: 

description 90-91 

discharge 91 

dischaige,  monthly 92 

.  gage  heights 91 

ratingtable 92 

lloraeshoe,  N.  C: 

description 89 

dlschaige 89 

gage  heights 90 

Oldtown,  Tenn.: 

description 93 

dlschaige 93 

discharge,  monthly 95 

gage  heights 04 

ratingtable 04 

0. 

Qaging  stations,  equipment  of 13-14 

Gallons  per  minute,  definition  of 9 

Greenbrier  River  at— 
Alderson,  W.  Va.: 

description ' 67 

discharge 68 

discharge,  monthly SO 

gagehetghts 68 

ratingtable SO 

Greeneville,  Tenn. 
Nollchucky,  Tenn.: 

description 112 

discharge 113 

discharge,  monthly 114 

gage  heights 113 

ratingtable.... 114 

H. 
Hiwassee  River  at— 
Murphy,  N.  C: 

description 130 

discharge 131 

discharge,  monthly 132 

gage  heights 131 

rating  table 132 

Reliance,  Tenn.: 

description 132-133 

discharge 133 

discharge,  monthly 135 

gage  heights 134 

ratingtable 134 

HocUng  River  near- 
Logan,  Ohio: 

discharge 24 

Holston  River  at— 

Austins  mils,  Tenn.: 

description 117 

discharge 117 

discharge,  monthly 119 

gage  heights 118 

ratingtable 118 

Holaton  River  (North  Fork)  near— 
Mendota,  Va.: 

description 144 

discharge 144 


Holston  River  (South  Fork)  at—  Page. 

Bluff  City,  Tenn.: 

description 115 

discharge 115 

discharge,  monthly 117 

gage  heights 116 

ratingtable 116 

Horseshoe,  N.  C. 

French  Broad  River  at— 

description 89 

discharge 80 

gage  heights 90 

Hydrographers,  list  of 18 

Hydrographic  surveys,  annual  appropria- 
tions for 7 

oxganlzation  and  scope  of 7-0 

I. 

loe-covered  streams,  method  of  measuring 

flow  of 16 

Indianapolis,  Ind. 

White  River  (West  Branch)  at: 

description 88 

discharge 83 

discharge,  monthly 85 

gage  heights 84 

ratingtable 84 

J. 
Jamestown,  N.  Y. 

Chadakoin  River  at: 

description '    31 

gage  heights 31 

Judson.  N.  C. 

Little  Tennessee  River  at: 

description 122 

discharge 123 

discharge,  monthly 124 

gage  heights 123 

ratingtable 124 

K. 

Kanawha  River  basin: 

descri pt ion  of 54 

Kentucky  River  at— 
Frankfort,  Ky.: 

description 70 

gage  heights 71 

Kentucky  River  basin: 

description  of 70 

Kiskiminitas  River  at— 
Salina,  Pa.: 

description ^ 31 

Kittanning,  Pa. 

Allegheny  River  at: 

description 28 

discharge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 30 

KnoxvlUe,  Tenn. 

Tennessee  River  near: 

description 96 

discharge 97 

discharge,  monthly 98 

gage  heights 97 

rating  table 98 
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L.  Page. 

Laurel  Hill  Creek  at— 
Confluence,  Pa.: 

deacriptlon 45 

dischaig© 4ft 

discharge,  monthly 47 

gage  heights 46 

rating  Uble 47 

Licking  River  at— 

Pleasant  Valley,  Ohio: 

description 62 

discharge 52 

gage  heights 53 

Little  Miami  River  basin: 

description  of C7 

Little  River  at— 
Calhoun,  N.  C: 

description • 104 

discharge 106 

Little  Tennessee  River  at— 
Judson,  N.  C: 

description 122 

dlschaige 123 

discharge,  monthly 124 

gage  heights 123 

rating  table 124 

McQhee,  Tenn.: 

description 125 

dischaige 125 

discharge,  monthly 127 

.     gage  heights 126 

rating  table 127 

Lock  No.  4,  Pa. 

Monongahela  River  at: 

description 36 

dischaige 35 

flood  flow 36-39 

rating  table 36 

lK>gan,  Ohio. 

Hocking  River  near: 

discharge 24 

Logansport,  Ind. 
Wabash  River  at: 

description 74 

discharge 75 

discharge,  monthly 76 

gage  heights 75 

rating  table 76 

M. 

McCays,  Tenn. 

Fightlngtown  Creek  at: 

description 140-141 

discharge 141 

Ocoee  River  at: 

description 138-139 

discharge 139 

discharge,  monthly 140 

gage  heights 139 

rating  table 140 

McGhee,  Tenn. 

Little  TonnesBce  River  at: 

description 125 

discharge 125 

discharge,  monthly 127 

gage  heightH 126 

rating  table 127 


If  ad  River  near—  Pses 

Springfield,  Ohio: 

description •' 

discharge r 

gagehelghts ^* 

Mahoning  River  at— 
Youngstown,  Ohio: 

description » 

discharge « 

discharge,  monthly *» 

gage  heights «• 

rating  table J 

Mendota,  Va. 

Holston  River  (North  Fork)  ne«r: 

description 144 

dischaige *4 

Methods  of  computing  run-off :*-  r 

of  measuring  stream  flow l^-l* 

Miami  River  at— 
Dayton,  Ohio: 

description «»:' 

discharge » 

gagehelghts : 

Miami  River  basin: 

description  of. *-** 

Mills  River  (North  Fork)  at— 
Plnkbed,  N.  C: 

description 16S 

dischaige 105 

dischaige,  monthlj' r»: 

gage  heights J'*> 

rating  table 1« " 

Mills  River  (South  Fork)  near— 
Sltton,  N.C: 

description lOT 

discharge 1  Cn 

discharge,  monthly W 

gage  heights ito 

rating  table 109 

Miner's  Inch,  definition  of * 

Mississippi. River  basin: 

description  of  lower  eastern 145 

Monongahela  River  at— 
LockNo.  4,  Pa.: 

description 3S 

dischaige 35 

flood  flow 36-39 

rating  table 36 

Monongahela  River  basin: 

description  of 34-35 

Morgantown,  W.  Va. 
Cheat  River  near: 

descri  ptlon 9 

discharge » 

gagehelghts 40 

Multiple-point  method  of  measuring  dis- 
charge, description  of 15 

Murphy,  N.  C. 

Hlwassee  River  at: 

description 130 

dischaige 131 

discharge,  monthly 13? 

gage  heights 131 

rating  table 132 

Muskingum  River  at— 
Zanesvllle,  Ohio: 

description S^i 

discharge 5^ 

gage  heights 51 


inpex. 
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SiAuakinguin  River  bastn: 
description  of 


Page.    I 
50 


N. 
New  Haven,  Ky. 

Salt  River  (RoUIng  Fork)  at: 

description 72 

discharge 72 

gage  heights 73 

New  River  at— 
Radford,  Va.: 

description 64 

discharge 56 

dischaige,  monthly 66 

gage  heights 56 

rating  table 56 

Newport.  Tenn. 

Pigeon  River  at: 

description 110 

dischaige 110 

dischaxge,  monthly 112 

gage  heights Ill 

rating  table HI 

Nolichocky  River  near— 
Greenevllto,  Tenn.: 

description 112 

dischaige .  113 

dischaige,  monthly 114 

gage  heights 113 

rating  table 114 

North  Fork  liiUs  River.    See  Mills  River 

.(North  Fork). 
Nottely  River  at— 
Ranger,  N.  C: 

description 136-137 

dischaige 137 

discharge,  monthly 138 

gage  heights 137 

rating  table 138 

O. 
Ocoee  River  at— 
MoCays,  Tenn.: 

description 138-139 

discharge 139 

dischaige,  monthly 140 

gage  heights 139 

ratingtable 140 

Ohio  River  at— 

Wheeling,  W.Va.: 

description 20-21 

dischaige 21 

discharge,  monthly 24 

gage  heights 22 

ratingtable 23 

Ohio  River  basin: 

description  of. 1^20 

Oldtown,  Tenn. 

French  Broad  River  at: 

description 93 

discharge 93 

discharge,  monthly 95 

gage  heights 94 

ratingtable 94 

Olentangy  River  near— 
Colmnbus,  Ohio: 

description 64 

discharge 64 

dischaige,  monthly 66 

gage  heights 66 

rating  table 66 


P.  Page. 

Pigeon  River  at  and  near- 
Clyde,  N.C.: 

description 144 

discharge 144 

Newport,  Tenn.: 

description 110 

discharge 110 

discharge,  monthly 112 

gage  heights Ill 

rathig  table ill 

Waynesvllle,  N.  C: 

description 109 

discharge 110 

Plnkbed,  N.  C. 

Mills  River  (North  Fork)  at: 

description 105 

discharge 105 

discharge,  monthly 107 

gage  heights 106 

rating  table 106 

Pleasant  Valley,  Ohio. 
Licking  River  at: 

description 52 

discharge 52 

gage  heights 53 

R. 

Radford,  Va. 
New  River  at: 

description 64 

discharge 65 

discharge,  monthly 66 

gage  heights 55 

rating  table 66 

Ranger,  N.  C. 

Nottely  River  at: 

description 136-137 

discharge 137 

discharge,  monthly 138 

gage  heights 137 

ratingtable 138 

Rating  curves,  methods  of  construction  of.  16-17 

Racing  tables,  methods  of  construction  of .  16, 17 

Redhouse,  N.  Y. 

Allegheny  River  at: 

description 26 

discharge 26 

discharge,  monthly 27 

gage  heights 26 

rating  table 27 

Reliance,  Tenn. 

Hiawassee  River  at: 

description 132-133 

discharge 133 

discharge,  monthly 135 

gage  heights 134 

ratingtable 134 

Rolling  Fork  of  Salt  River.    See  Salt  River 
(Rolling  Fork). 

Rules  for  computation,  fundamental  and 

special lO-U 

Run-off,  office  methods  of  computing 16-17 

Run-off  in  Inches,  definition  of 10 

8. 
Sallna,  Pa. 

Klaklmlnltas  River  at: 

description 31 
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Salt  River  (Rolling  Fork)  at—  Page. 

New  Haven,  Ky.: 

desoripiion 72 

discharge 72 

gage  heights 73 

Salt  River  basin: 

description  ol 72 

Scioto  River  near- 
Columbus,  Ohio: 

description 60 

discharge «) 

discharge,  monthly 63 

gage  heights 61 

rating  table 62 

Scioto  River  basin: 

description  of. 50-60 

Second-feet  per  square  mile,  definition  of . . .         9 

Second-foot,  definition  of 9 

Shoals,  Ind. 

White  River  (East  Branch)  at: 

description 88 

discharge 87 

dischar^,  monthly 88 

gage  heights 87 

rating  table 88 

Single-point    method    of    measuring    dis- 
charge, description  of 15 

Sltton,  N.  C. 

Mills  River  (South  Fork)  near: 

description  of 107 

discharge 108 

discharge,  monthly 109 

gage  heights 108 

rating  table 109 

Slope  method  of  measuring  discharge,  use 

and  value  of 12 

South  Fork  Holston  River.    See  Holston 

River  (South  Fork). 
South  Fork  Mills  River.    See  Mills  River 

(South  Fork). 
Springfield,  Ohio. 
Mad  River  near: 

description 67 

discharge 67 

gage  heights 68 

Stream  flow,  field  methods  of  measuring. . .  12-16 
Swannanoa  River  at— 
Biltmore,  N.  C: 

description 95 

discharge 95 

T. 

Tables,  explanation  of. 10-11 

Tennessee  River  at  and  near- 
Chattanooga,  Tenn.: 

description 99 

discharge 99 

discharge,  monthly 101 

gage  heights 100 

rating  table 100 

Knoxville,  Tenn.: 

description 96 

discharge 97 

discharge,  monthly 98 

gage  heights 97 

rating  table 98 

Tennessee  River  basin: 

description  of. 89 

miscellaneous  measurements  in 144 


Terre  Haute,  Ind. 
Wabaah  River  at: 

description 

discharge 

discharge,  monthly. 

gage  heights 

rating  table 

Tippecanoe  River  near- 
Delphi,  Ind.: 

description 

discharge 

discharge,  monthly. 

gage  heights 

rating  taUe 

Tomotla,  N.  C. 
Valley  Rlvor  at: 

description 

discharge 

gage  heights 

Tuckasegee  River  at — 
Bryson,  N.  C: 

description 

dlschaige 

discharge,  monthly. 

gage  heights 

rating  table 


so 


135 
136 


m 

12S 
131' 
125 
129 


Valley  River  at— 
Tomotla,  N.  C: 

description 135 

discharge 135 

gage  heights 13& 

Velocity  method  of  measuring  discharge, 

description  of. 13-16 

Vertical  Integration  method  of  measuring 

discharge,  description  of \l 

Vertical  velocity-curve  method  of  meaaor- 

Ing  discharge,  description  ol . . .       15 

W. 
Wabash  River  at— 
Loganaport,  Ind.: 

description T4 

dlschaige 75 

discharge,  monthly 76 

gage  heights 75 

rating  table 76 

Wabash  River  at— 
Terre  Haute,  Ind.: 

description 77 

discharge 77 

discharge,  monthly 79 

gagehelghts 7S 

rating  table .' 79 

Wabash  River  basin: 

description  of 73-74 

Watauga  River  near— 
Ellzabethton,  Tenn.: 

description 1I9 

discharge 130 

discharge,  monthly 121 

gagehelghts 1» 

rating  table 121 

WaynesvUIe,  IJ.  C. 
Pigeon  River  near: 

description l® 

discharge U'' 

Weir  method  of  measuring  discharge,  re- 
quirements of 12-13 

West  Branch  of  White  River.    See  White 
River  (Weat  Branch). 


INDEX. 


153 


Wheeling,  W.  Va.  Page. 

Ohio  Riyer  at: 

description 20-21 

diBcharge 21 

discharge,  monthly 24 

gage  heights 22 

ratingtable 23 

White  River  (East  Branch)  at^ 
Shoals,  Ind.: 

description 86 

discharge 87 

discharge,  monthly 88 

gage  heights 87 

ratingtable 88 

White  River  (West  Branch)  at— 
Indianapolis,  Ind.: 

description 83 

discharge 83 

dischatige,  monthly 86 

gage  heights 84 

ratlngUble 84 

Y. 
Yaaoo  aty,  Miss. 
Yazoo  River  at: 

description 14&-148 

discharge 146 

gagsheigfats 146 


Yasoo  River  at^-  Page. 

Yasoo  City,  Miss.: 

description 145-146 

discharge 146 

gage  heights 146 

Yasoo  River  basin: 

description  of 145 

Youghiogheny  River  near— 
Confluence,  Pa.: 

description 40 

discharge 41 

discharge,  monthly 42 

gage  heights 41 

rating  table 42 

Yotmgstown,  Ohio. 
Mahoning  River  at: 

description 48 

discharge 48 

discharge,  monthly 50 

gage  heights 49 

rating  table 50 

Z. 
ZanesviUe,  Ohio. 

Masklngum  River  at: 

description : 60-51 

di  scharge 51 

gageheights 51 


CLASSIFICATION  OP  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-Supply  Paper  No.  169.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Besources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Sur%'ey,  from  whom  they 
may  be  obtained,  free  of  chai^  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress, 
for  distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be  con- 
sulted by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  Systematic 
geology  and  paleontology;  D,  Petrography  and  mineralogy;  £,  Chemistry  and 
physics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports. 

Series- P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publi- 
cations containing  the  progress  reports  of  stream  measurements.  A  detailed  Index  of  these  reports 
(188&-19Q8)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  BuUetih  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 
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PROGRESS  REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1905. 


PART  VT. 


By  R.  E.  HoRTON,  F.  W.  Hanna,  and  John  C.  Hott. 


INTRODUCTION. 
ORGANIZATION  AN1>  SCOPE  OF  WORK. 

The  hydrographic  work  of  the  United  States  Geological  Survey  includes  the  collection 
of  facts  concerning  and  the  study  of  conditions  affecting  the  behavior  of  water  from  the 
time  it  reaches  the  earth  as  rain  or  fnow  until  it  joins  the  oceans  or  great  navigable  rivers. 
These  investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in  the  fall  of  1888, 
when  an  instruction  camp  was  established  at  Embudo,  N.  Mex.  The  first  specific  appro- 
priation for  gaging  streams  was  made  by  the  act  of  August  18,  1894,  which  contained  an 
item  of  $12,500  "for  gauging  the  streams  and  determining  the  water  supply  of  the  United 
States,  including  the  investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (28  Stat.  L.,  p.  398.) 

Since  that  time  the  appropriations  have  been  gradually  increased,  as  shown  by  the  follow- 
ing table: 

Annual  appropriaiioTutfor  hydrographic  surveys  for  fiscal  years  ending  June  30  j  1895  ^  to  1906- 


1895 $12,500 

1896 20,000 

1897 50,000 

1898 50,000 

1899 50,000 

1900 50,000 


1901 $100,000 

1902 100,000 

1903 200,000 

1904 200,000 

1905 200,000 

1906 200,000 


As  a  result  of  the  increased  appropriations  the  work  ho-s  been  greatly  extended,  and  at 
the  same  time  it  has  been  more  thoroughly  systematized  by  the  adoption  of  standard  meth- 
ods and  by  grouping  the  States  into  districts,  in  each  of  which  a  district  hydrographer  and 
a  corps  of  assistants  cany  on  a  comprehensive  study  of  the  hydrographic  resources. 

The  chief  features  of  the  hydrographic  work  are  the  collection  of  data  relating  to  the  flow 
of  surface  waters  and  the  study  of  the  conditions  affecting  this  flow.  Information  is  also 
cx)Uected  concerning  river  profiles,  duration  and  magnitude  of  floods,  water  power,  etc., 
which  may  bo  of  use  in  hydrographic  studies.  This  work  includes  the  study  of  the  hydrog- 
raphy of  every  important  river  basin  in  the  United  States,  and  is  of  direct  value  in  the  com- 
mercial and  agricultural  development  of  the  coimtry. 

In  order  tb  collect  the  material  from  which  estimates  of  daily  flow  are  made,  gaging  sta- 
tions are  established.  The  selection  of  a  site  for  a  gaging  station  and  the  length  of  time  it 
is  maintained  depend  largely  on  the  physical  features  and  the  needs  of  each  locality.  If 
the  water  is  to  be  used  for  power,  special  effort  is  made  to  obtain  information  concerning 
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Uie  minimum  flow;  if  water  is  to  be  stored,  the  maximum  flow  receives. special  attention. 
In  all  sections  of  the  country  permanent  gaging  stations  are  maintained  for  general  statis- 
tical purposes,  to  show  the  conditions  existing  through  long  periods.  They  are  also  used 
as  primary  stations,  and  their  records  in  connection  with  short  series  of  measurements  serve 
as  bases  for  estimating  the  flow  at  other  points  in  the  drainage  basin. 

During  the  calendar  year  1905  the  division  of  hydrography  has  continued  measuring  the 
flow  of  streams  on  the  same  general  lines  a^  in  previous  years.  Many  new  and  improved 
methods  have  been  introduced,  by  which  the  accuracy  and  value  of  the  results  have  lieen 
increased.  Approximately  800  regular  gaging  stations  were  maintained  during  the  year, 
and  an  exceptionally  large  number  of  miscellaneous  measurements  and  special  invest^- 
tions  were  made.  The  "  Report  of  Progress  of  Stream  Measurements,"  which  contains  th«» 
results  of  this  work,  is  published  in  a  series  of  fourteen  Water-Supply  and  Irrigation  Papers. 
Nos.  165  to  178,  as  follows: 

No.  1(15.  Atlantic  coast  of  Now  England  drainage. 

No.  Kid.  Hudson,  Passaic,  Raritan,  and  Delaware,  river  drainages. 

No.  1G7.  Susquehanna,  Gunpowder,  Patapsco,  Potomac,  James,  Roanoke,  and  Yadkin  river  drainages 

No.  168.  Santee,  Savannah,  Ogoechee,  and  Aitamaha  rivers  and  eastern  Gulf  of  Mexico  draina^s. 

No.  IGO.  Ohio  and  lower  eastern  Mississippi  river  drainages. 

No.  170.  Great  Lakes  and  St.  Lawrence  River  drainages. 

No.  171.  Hudson  Bay  and  upper  eastern  and  western  Mississippi  River  dralnoj^. 

No.  172.  Missouri  River  drainage. 

No.  173.  Meramoc,  Arkansas,  Red,  and  lower  western  Mississippi  river  drainages. 

No.  174.  Western  Gulf  of  Mexico  and  Rio  Grande  drainages. 

No.  175.  Colorado  River  drainage. 

No.  176.  The  Great  Basin  drainage. 

No.  177.  The  Gre4it  Basin  and  Pacific  Ocean  drainages  in  California. 

No.  178.  Columbia  River  and  Puget  Sound  drainages. 

These  papers  embody  the  data  collected  at  the  regular  gaging  stations,  the  results  of  the 
computations  based  on  the  observations,  and  such  other  information  as  may  have  a  direct 
bearing  on  the  study  of  the  subject,  and  include,  as  far  as  practicable,  descriptions  of  the 
basins  and  the  streams  draining  them. 

For  the  purpose  of  introducing  uniformity  into  the  reports  for  the  various  years  the  drain- 
ages of  the  United  States  have  been  divided  into  eleven  grand  divisions,  which  have  been 
again  divided  into  secondary  divisions,  as  shown  in  the  following  list.  The  Progress  Report 
has  l)een  made  to  conform  to  this  arrangement,  each  part  containing  the  data  for  one  or 
more  of  the  secondary  divisions.  The  secondary  divisions  have  in  most  cases  been  redivided 
and  the  facts  have  l)een  arranged  so  far  as  practicable  geographically. 

List  of  drainage  bcisins  in  the  United  States. 

NORTHERN  ATLANTIC   DRAINAGE  BASINS. 


St.  John. 

St.  Croix. 

Penobscot. 

Kermcbec. 

Androscoggin. 

Presumpscot. 

Soco. 

Merrimac. 

Connecticut. 

Blackstone. 


Thames. 

Housatonic. 

Hudson. 

Passaic. 

Raritan. 

Delaware.  • 

Susquehanna. 

l*otomac. 

Minor  Chesapeake  Bay. 

Minor  northern  Atlantic. 


SOUTHERN  ATLANTIC  DRAmAGS  BABINS. 


James. 

Chowan. 

Roanoke. 

Tar. 

Neuse. 

Cape  Fear. 


Great  Pedee  (Yadkin). 

Santee. 

Savannah. 

Ogeechee. 

Aitamaha. 

Minor  southern  Atlantic. 
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Suwanep. 

ApalachicoU. 

Mobile. 


Lowor  canto rn  Mississippi 
Ohio. 


I^kn  Superior. 
Lake  Michigan. 
Lake  Huron. 
Lake  St.  Clair. 
Lake  Eric. 


EASTERN  QULT  OF  HEXICO  DSAINAGE  BASINS. 

Pearl. 

Minor  eastern  Oulf  of  Moxkx). 


EASTERN  MISSISSIPPI  RIVER  DRAINAGE  BASINS. 

I  Upper  eastern  Mississippi. 

ST.  LAWRENCE  RIVER  DRAINAGE  BASINS. 


Niagara  River. 

Lake  Ontario. 

Lake  Champlain  (Rk;helk»u  River). 

Minor  St.  Lawrence. 


Upper  western  Mississippi. 

Missouri. 

Meramec. 


Sabine. 
Neches. 
Trinity. 
Braxos. 
Colorado  (of  Texas). 


Wasatch  Mountains. 
Humboldt. 


Southern  Pacific. 
San  Francisco  Bay. 
Northern  Pacific. 


WESTERN -HISSISSIPPI  RIVER  DRAINAGE  BASINS. 

Lower  western  Mississippi. 

Arkansas. 

Rod. 

WESTERN  OULT  OF  MEXICO  DRAINAGE  BASINS. 


Guadelupe. 

San  Antonio. 

Nueces. 

Rio  Grande. 

Minor  western  Gulf  of  Mexico. 


COLORADO  RIVER  DRAINAGE  BASIN. 
THE  GREAT  BASIN. 


Sierra  Nevada. 

Minor  streams  in  Great  Basin. 


PACIFIC  COAST  DRAINAGE  BASINS. 

Coliimbia. 
Puget  Sound. 


HUDSON  BAY  DRAINAGE  BASINS. 


DEFINITIONS. 


The  volume  of  water  flowing  in  a  stream — the  "run-ofT"  or  "dwcharge" — is  expressed 
in  various  terms,  each  of  which  has  t)ecome  associated  with  a  certain  class  of  work.  These 
terms  may  be  divided  into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inch,  and  run-off"  in  second-feet  per  square  mile;  and  (2) 
those  which  represent  the  actual  quantity  of  water,  as  run-off  in  depth  in  inches  and  acre- 
foot.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is  the  rate  of  discharge 
of  water  flowing  in  a  stream  1  foot  wide  and  1  foot  deep  at  a  rate  of  1  foot  per  secx)nd. 
3t  is  generally  used  as  a  fundamental  unit  from  which  others  are  computed. 

"Gallons  per  minute"  is  generally  used  in  connection  with  pumping  and  city  water 
supply. 

The  "miner's  inch"  is  the  rate  of  discharge  of  water  passing  through  an  orifice  1  inch 
square  under  a  head  which  varies  locally.  It  has  been  commonly  used  by  miners  and 
irrigatora  throughout  the  West,  and  is  defined  by  statute  in  each  State  in  which  it  is  used. 
In  most  States  the  California  miner's  inch  is  used,  which  is  the  fiftieth  part  of  a  second-foot. 

"Second-feet  per  square  mile"  is  applied  to  the  average  number  of  cubic  feet  of  water 
flowing  per  second  from  each  square  mile  of  area  drained,  on  the  assumption  that  the  run-off 
is  distributed  uniformly  as  regards  both  time  and  area. 
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"Run-off  in  inches"  is  the  depth  to  which  the  drainage  area  would  be  cxjvered  if  all 
the  water  flowing  from  it  in  a  given  period  were  conserved  and  uniformly  distributed  on 
the  surface.  It  is  used  for  comparing  run-off  with  rainfall,  which  is  usually  ex|Hvs»srd 
in  depth  in  inches. 

An  "acre-foot"  is  equivalent  to.  43,i560  cubic  feet,  and  is  the  quantity  required  to  covw 
an  acre  to  the  depth  of  1  foot.  It  is  commonly  used  in  connection  with  storage  for  irrigatitin 
work.  There  is  a  convenient  relation  between  the  second-foot  and  the  acre-foot.  One 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic  feet,  or  approximately 
2  acre-feet. 

EXPLANATION  OF  TABLES. 

For  each  regular  gaging  station  are  given,  so  far  as  available,  the  following  data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  dischai^es  and  nm-olT,  based  on  all  the  facts 
obtained  to  date. 

The  descriptions  of  stations  give  such  general  information  about  the  localit}''  and  equip- 
ment as  would  enable  the  reader  to  find  and  use  the  station.  They  also  give,  as  far  as 
possible,  a  complete  history  of  all  the  changes  since  the  establishment  of  the  station  that 
would  be  factors  in  using  the  data  collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge  measurements; 
made  during  the  year,  including  the  date,  the  name  of  the  hydrographer,  the  gage  height, 
the  area  of  cross  section,  the  mean  velocity,  and  the  discharge  in  second-feet. 

The  table  of  daily  gage  heights  gives  the  daily  fluctuations  of  the  surface  of  the  river 
as  found  from  the  mean  of  the  gage  readings  taken  each  day.  The  gage  height  given  in 
the  table  represents  the  elevation  of  the  surface  of  the  water  above  the  zero  of  the  gagi*. 
At  most  stations  the  gage  is  read  in  the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to  each  stage  of  the  river 
as  given  by  the  gage  heights. 

In  the  table  of  estimated  monthly  discharge,  the  column  headed  "Maximum"  gives  the 
mean  flow  for  the  day  when  the  mean  gage  height  was  highest,  and  it  is  the  flow  as  given 
in  the  rating  table  for  that  mean  gage  height.  As  the  gage  height  is  the  mean  for  the 
day,  there  might  have  been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  column.  Likewise  in  the  column  of  "Minimum"  the 
quantity  given  is  the  mean  flow  for  the  day  when  the  mean  gage  height  was  lowest.  The 
column  headed  "Mean"  is  the  average  flow  for  each  second  during  the  month.  On  thi:? 
are  based  the  computations  for  the  two  remaining  columns  which  are  defined  above. 

In  the  computations  for  the  tables  of  this  report  the  following  general  and  special  rules 

have  been  used: 

Fundamental  rvlesfor  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money  is  imperative. 

2.  All  items  of  computation  should  be  expressed  by  at  least  two  and  not  more  than  four  significant 
figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  dischaige  curve  whose  per  cent  of  ern»r 
is  live  times  the  average  per  cent  of  error  of  all  the  other  measurements  should  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places,  by  dropping  the 
last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  6,  drop  it  without  changing  the  preceding 
figure.    Example:  1,827.4  becomes  1,827. 

(6)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase  the  preceding 
figure  by  1.    Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even  figure,  drop  the  5. 
Example :  1,828.5  l)ecome8  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd  figure,  drop  the  5 
and  increasfi  the  preceding  figure  by  1.    Example.  1,827.5  becomes  1,828. 
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Special  rules  for  computation. 

^ .  Rating  tables  are  to  be  constructed  as  closely  as  the  data  on  which  they  are  based  will  warrant. 
No  decimais  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  diachaiges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities  are  below  100  second- 
feet.  Between  100  and  10,000  second-feet  the  last  figure  in  the  monthly  mean  shall  be  a  significant  figure. 
This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall  be  carried  out 
to  at  least  three  significant  figures,  except  in  the  case  of  decimals  where  the  first  significant  figure  is 
preceded  by  one  or  more  naughts  (0),  when  the  quantity  shall  be  carried  out  to  two  significant  figures. 
Example:  1.25;  .125;  j012;  .0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in 
three  significant  figures  and  at  least  two  decimal  places. 

CONVENIENT  EQUIVALENTS. 

1  second-foot  equals  50  California  miner's  inches. 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  Inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448^  gallons  per  minute;  equals 
646,272  gallons  for  one  day. 
1  second-foot  equals  G.23  British  imperial  gallons  per  second. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  deep,  13.572  inches  deep. 
1  second-foot  for  one  year  equals  0.000214  cubic  mile;  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
1  second-foot  falling  10  feet  equals  1.136  horsepower. 
100  California  miner's  inches  equal  15  United  States  gallons  per  second. 
100  California  miner's  inches  equal  77  Colorado  miner's  inches. 
100  California  miner's  inches  for  one  day  equal  4  acre-feet. 
100  Colorado  miner's  inches  equal  2.00  second-feet. 
100  Colorado  miner's  Inches  equal  10.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  equal  130  California  miner's  inches. 
100  Colorado  miner's  Inches  for  one  day  equal  5.2  acre-feet. 
100  United  States  gaUons  per  minute  equal  0.223  seoond-foot. 
100  United  States  gallons  per  minute  for  one  day  equal  0.44  acre-foot 
1,000,000  United  States  gallons  per  day  equal  1^  second-feet. 
1,000,000  United  States  gallons  equal  3  07  acre-feet. 
1,000,000  cubic  feet  equal  22.96  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0i)737  second-foot  per  year. 
1  inch  equals  2.54  centlmctera. 
1  foot  equals  0.3048  meter. 
1  yard  equals  0.9144  meter. 
1  mile  equals  li)0935  kilometera. 

1  mile  equals  1,760  yards;  equals  5,280  feet;  equals  63,360  inches. 
1  square  yard  equals  0.836  square  meter. 
1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet;  equals  4,840  square  yaitis. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  259  hectares. 
1  square  mile  equals  2JSQ  square  kilometers. 
1  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  equals  7.48  gallons;  equals  OJfiM  bushel. 
1  cubic  foot  of  water  weighs  62.5  pounds. 
1  cubic  yard  equals  0.7646  cubic  meter. 
1  cubic  mile  equals  147,198,000,000  cubic  feet. 
1  cubic  mile  equals  4,667  second-feet  for  one  yea  '. 
1  gallon  equals  3.7854  litere. 
1  gallon  equals  8.36  i>ounds  of  water. 
1  gallon  equals  231  cubic  inches  (liquid  measure). 
1  pound  equals  0.4536  kilogram. 
1  avoirdupois  pound  equals  7,000  grains. 
1  troy  pound  equals  5,760  grams. 
1  meter  equals  39.37  Inches.    Log.  1.5951654. 
1  meter  equals  3280833  feet.    Log.  0.5159842. 
1  meter  equals  1.093611  yards.    Log.  0.388629. 
1  kilometer  equali  3,281  feet;  equals  five-eighths  mile,  nearly. 
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1  square  motcr  equals  10.704  square  feet;  equals  1.196  square  yards. 

1  hectare  equals  2.471  acres. 

1  cubic  meter  equals  35314  cubic  feet;  equals  1.308  cubic  yards. 

1  liter  equals  1.0567  quarts. 

1  gram  equals  15.43  grains. 

1  kilogram  equals  2.2046  pounds. 

1  tonneau  equals  2,204.6  pounds. 

1  foot  per  second  equals  1.097  kilometers  per  hour. 

1  foot  per  second  equals  0.G8  mile  per  hour. 

1  cubic  meter  per  minute  equals  0-5886  second-foot. 

1  atmosphere  equals  15  pounds  per  square  inch;  equals  1  ton  per  square  foot;  equals  1  kilo^raxn  per 

square  centimeter. 

Acceleration  of  gravity  equals  32.1G  feet  per  second  every  second. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  70  kilogram-meters  per  second. 

1  horsepower  equals  740  watts. 

1  horsepower  equals  I  second-foot  falling  8.8  feet. 

li  horsepowers  equal  about  1  kilowatt. 

«,       .     ,  ...      Sec.-ft.  X  fall  in  feet  ^  ,     ,         , 

To  calculate  water  power  quickly,  jj =net  horsepower  on  water  wheel,  realizing  80 

per  cent  of  the  theoretical  power. 

Quick  formula  for  computing  discharge  over  weirs:  Cubic  feet  per  minute  equals  0.4025 /f  A*;  I— 
length  of  weir  in  inches;  A=>head  in  inches  flowing  over  weir,  measured  from  surface  of  still  water. 
To  change  miles  to  inches  on  map : 

Scale  1:  125000, 1  mile-0.50688  inch. 
Scale  I:  90000,    1  mile» 0.70400  Inch. 
Scale  1 :  62500,    1  mile- 1 .01376  inches. 
Scale  1:  45000,    1  mile- 1.40800  inches. 

FIELD  METHODS  OF  MEASITIIING  STREAM  FLOW. 

The  methods  used  in  collecting  these  data  and  in  preparing  them  for  publication  are  given 
in  detail  in  Water-vSupply  Papers  No.  94  (Ilydrographic  Manual,  U.  S.  Geol.  Survey)  and  No. 
95  (Accuracy  of  Stream  Measurcment-s).  In  order  that  those  who  use  this  report  maj 
readily  become  acquainted  with  the  general  methods  employed,  the  following  brief  descrip- 
tion is  given : 

Streams  may  be  divided,  with  respect  to  their  physical  conditions,  into  three  classes — ( 1 ) 
those  with  permanent  beds;  (2)  those  with  beds  which  change  only  during  extreme  low  or 
high  water;  (3)  those  with  constantly  shifting  beds.  In  estimating  the  daily  flow  special 
methods  are  necessary  for  each  class.  The  data  on  which  these  estimates  arc  based  and  the 
methods  of  collecting  them  are,  however,  in  general  the  same. 

There  are  three  distinct  methods  of  determining  the  flow  of  open-channel  streams — (1) 
by  measurements  of  slope  and  crass  section'  ^nd  tlie  use  of  Chezy's  and  Kutter's  formulas; 
(2)  by  means  of  a  weir;  (3)  by  measurements  of  the  vekx*ity  of  the  current  and  of  the  area  of 
the  cross  section.  The  method  chosen  for  anv^  c^ise  depends  on  the  local  physical  conditions, 
the  degree  of  a<-curacy  de.sire.d,  the  funds  available,  and  the  length  of  time  that  the  record  is? 
to  \)e  continued. 

Slope  method. — Much  information  has  been  collected  relative  to  the  coeflicients  to  be  uiiicd 
in  the  Chezy  formula,  v  =  C\/  r  s.  This  has  been  utilized  by  Kutter,  both  in  developing  his 
formula  for  c  and  in  determining  the  values  of  the  coefiicient  n  which  appeare  therein.  T1k» 
results  obtained  by  the  slope  method  are  in  general  only  roughly  approximate,  owing  to  the 
difficulty  in  obtaining  accurate  data  and  the  uncertainty  of  the  value  for  n  to  be  used  in 
Kutter's  fonnula.  The  most  common  use  of  this  method  is  in  estimating  tlie  flood  dischai^ 
of  a  stream  when  the  only  data  available  are  tbe  cross  section,  the  slope  as  shown  by  marks 
along  the  bank,  and  a  knowledge  of  the  general  conditions. 

Weir  method. — When  funds  are  available  and  the  conditions  are  such  that  sharp-crested 
weirs  can  be  erected,  these  offer  the  best  facilities  for  determining  flow.  If  dams  are  suit- 
ably situated  and  constructed  they  may  be  utilized  for  obtaining  reliable  estimat«s  of  flow. 
The  conditions  necessary  to  insure  good  results  may  be  divided  into  two  classes — (1)  thow 
relating  to  the  physical  characteristics  of  the  dam  itself,  and  (2)  those  relating  to  the  diver- 
sion and  use  of  the  water  around  and  through  the  dam. 
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The  physical  roquirementH  art<  as  follows:  («)  Sufficient  height  of  dam,  so  that  Imckwater 
will  not  interfere  with  free  fall  over  it;  (6)  alwjence  of  leaks  of  appreciable  magnitude;  (r) 
topography  or  abutment-s  which  confine  the  flow  over  the  dam  at  high  stages ;  (</)  level  crests 
which  are  kept  free  from  obstructions  caused  by  floating  logs  or  ice;  (f)  crests  of  a  type  for 
which  the  coefficients  to  l^e  used  in  Q  =  c  6  A«,  or  some  sunilar  standard  weir  fonnula,  are 
known  (see  Water-Supply  Paper  No.  150);  (/)  either  no  flash  boards  or  exceptional  care  in 
reducing  leakage  through  them  and  in  recording  their  condition. 

Preferably  there  should  be  no  diversion  of  water  through  or  around  the  dam.  Generally, 
however,  a  dam  is  built  for  purposes  of  power  or  navigation,  and  part  or  all  of  the  water 
flowing  past  it  is  diverted  for  such  uses.  This  water  is  measured  and  adde^  to  that  passing 
over  the  dam.  To  insure  accuracy  in  such  estimates  the  amount  of  water  divert<?d  should 
be  reasonably  constant.  Furthermore,  it  should  bo  so  diverted  that  it  can  bejne^isurcd 
by  a  weir,  a  current  meter,  or  a  simple  system  of  water  wheels,  which  are  of  standard  make, 
or  have  been  rated  as  meters  under  working  conditions,  and  so  installed  that  the  gate  openings, 
the  heads  under  which  they  work,  and  their  angular  velocities  may  be  accurately  observed. 

The  combination  of  physical  conditions  and  uses  of  the  water  should  be  such  that  the  esti- 
mates of  flow  will  not  involve,  for  a  critical  stage  of  considerable  duration,  the  use  of  a  head, 
on  a  broad-crested  dam,  of  less  than  6  inches.  Moreover,  when  all  other  conditions  are  good, 
the  cooperation  of  the  owners  or  operators  of  the  plant  is  still  essential  if  reliable  results  are 
to  be  obtained. 


FiQ.  1.— Cable  sttition,  showing  sectiou  of  the  river,  car,  gage,  etc. 

A  gaging  station  at  a  weir  or  dam  has  the  general  advantage  of  contiimity  of  record 
through  the  period  of  ice  and  floods,  and  the  disadvantages  of  uncertainty  of  coefficient  to 
be  used  in  the  weir  formula  and  of  complications  in  the  diversion  and  use  of  the  water. 

Velocity  method. — ^The  determination  of  the  quantity  of  water  flowing  past  a  certain  sec- 
tion of  a  stream  at  a  given  time  is  termed  a  discharge  measurement.  This  quantity  is  the 
product  of  two  factors— the  mean  velocity  and  the  area  of  the  cross  section.  The  mean 
velocity  is  a  function  of  surface  slope,  wetted  perimeter,  roughness  of  l^ed,  and  the  channel 
conditions  at,  above,  and  below  the  gaging  section.  The  area  depends  on  the  contour  of 
the  bed  and  the  fluctuations  of  the  surface.  The  two  principal  weys  of  measuring  the 
velocity  of  a  stream  are  by  floats  and  current  meters. 

Great  care  is  taken  in  the  selection  and  equipment  of  gaging  stations  for  det-ermining  dis- 
charge by  velocity  measurements  in  order  that  the  data  may  have  the  required  degree  of 
accuracy.  Their  essential  requirements  are  practically  the  same  whether  the  velocity  is 
determined  by  meters  or  floats.  They  are  located  as  far  as  possible  where  the  channel  is 
straight  both  above  and  Ijelow  the  gaging  section;  where  there  arc  no  cross  currents,  back- 
water, or  boils;  where  the  bed  of  the  stream  is  reasonably  free  from  large  projections  of  a 
permanent  character,  and  where  the  banks  are  high  and  subject  to  overflow  only  at  flood 
stages.  The  station  must  l)e  so  far  removed  from  the  effects  of  tributary  streams  and  dams 
or  other  artificial  obstructions  that  the  gage  height  shall. bo  an  index  to  the  discharge. 
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Certain  permanent  or  seraipermanont  structures  usually  referred  to  as  "equipment"  ai^ 
generally  pertinent  to  a  gaging  station.  These  are  a  gage  for  detennining  the  fluctUAtioos 
of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred,  pemiADont 
marks  on  a  bridge  or  a  tagged  line  indicating  the  points  of  measurements,  and,  where  the  cur- 
rent is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter  in  pocntioa  il 
the  water.  As  a  rule  the  stations  are  located  at  bridges  if  the  channel  conditions  are  satis-- 
factory,  as  from  them  the  observations  can  more  readily  be  made  and  the  cost  of  the  equip- 
ment is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfartorr 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  case  of  flood  measurements  f^iftd 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In  i-&!«e 
of  all  surface  float  measurements  coefficients  must  be  used  to  reduce  the  observed  velorit  j 
to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  ^ve  direct Jy 
the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel  conditiofri 
are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  *'  run,"  a  selected  stretch  of  river  from  iO  to  200  feet  long.  In  each  dischar^- 
measurement  a  lai^ge  number  of  velocity  determinations  are  made  at  different  points  acrofi> 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats,  as  indicated  bj  the 
distances  from  the  bank  as  ordinates  and  the  corresponding  times  as  abscissas.  A  curve 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curve  and 
its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicat- 
ing the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water 
and  the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  hv 
drawing  the  meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting 
the  number  of  revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared,  which 
gives  the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  classed 
in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price, 
and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Ekch  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  extensively  used  by  the  United  States  Geological  Survey,  an  attempt 
has  been  made  to  get  an  instrument  which  could  be  used  under  practicaUy  all  conditionR. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  boat,  or  by  wading, 
and  gaging  stations  may  be  classified  in  accordance  with  such  use.  Fig.  I  shows  a  typical 
cable  station. 

In  making  the  measurements  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
ol>scrved  are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals,  varying 
from  2  to  20  feet,  depending  on  the  size  and  condition  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  gection  into  strips.  For  each  strip 
or  pair  of  strips  the  mean  velocity,  area,  and  dischai^  are  determined  independently,  so 
that  conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they 
do  not  apply. 

Three  classes  of  methods  of  measuring  velocity  with  current  meters  are  in  general  i 
multiple  point,  single  point,  and  integration. 
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The  three  principal  multiple-point  methods  in  general  use  are  the  vortical  velocity-curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid  depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
e>^u!h  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these  veloc- 
ities as  abscissas  and  their  depths  as  ordinates  and  drawing  a  smooth  curve  among  the 
resulting  points  the  vertical- velocity  curve  is  developed.  This  curve  shows  graphically 
the  magnitude  and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this  velocity 
ourve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to  make  a  com- 
plete measurement  by  this  method  its  use  is  limited  to  the  determination  of  coefficients 
for  purposes  of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth,  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with 
horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely) 
the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions 
show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for 
open-water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth, 
and,  moreover,  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid  depth  at  0.5  foot  below  the 
surface  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  veloc- 
ity.    This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consbts  in  holding  the  meter  eiiticr  at  the  depth  of  the  thread 
of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the 
majority  of  measurements.  A  lai^e  number  of  vertical  velocity-curve  measurements 
taken  on  many  streams  and  under  varying  (>onditions  show  that  the  average  coefficient 
for  reducing  the  velocity  obtained  at  0.6,  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  on  the 
stage,  velocity,  and  channel  conditions.  The  higher  the  stage  the  larger  the  coefficient.  This 
method  is  especially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great  that 
the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that  the 
velocity  at  each  point  in  the  vertical  is  measured  twic^.  It  is  well  adapted  for  measure- 
ments under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge 
of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 
genera]  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  sound- 
ings are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement, 
either  by  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with 
permanent  beds  standard  cross  sections  are  usually  tfiJccn  during  low  water.  These  sec- 
tions serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and 
from  them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  measure- 
ments, as  accurate  soundings  arc  hard  to  obtain  at  high  stages. 


10 


STREAM    MEASUREMENTS    IN    1905,   PART   VI. 


In  computing  the  discharge  measuroments  from  the  observed  velocities  and  depth.<  si 
various  point.s  of  measurement  the  measuring  section  is  divided  int4)  elementary  ntrips.  &•. 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  faepan&tely  f»«r 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  thc**^ 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  dischargr  In 
the  total  area. 

The  determination  of  the  flow  of  an  ieo-covered  stream  is  difficult,  owing  la  diversiiy 
and  instability  of  cx)nditions  during  the  winter  period  and  also  to  lack  of  definite  infomia- 
tion  in  regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employc^d  i>  i  > 
make  frequent  discharge  measurements  during  the  frozen  periods  by  the  vertical  vel(K*it\- 
curve  method  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  fae^t  to 
the  surface  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  cliaracter  of 
the  ice,  etc.  From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by 
constructing  a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channel-, 
but  considering,  in  addition  to  gage  heights  and  discharge,  varying  thickness  of  ice.  Su-l. 
data  as  arc  available  in  regard  to  this  subject  are  published  in  Water-Supply  Paper  Nik 
146,  pp.  141-148. 

OFFICE  METHODS  OF  COMPUTING  RUX-OFF. 

There  are  two  principal  methods  of  estimating  run-off,  depending  on  whether  or  not  the 
bed  of  the  stream  \a  permanent. 


oecNArae  m  seoo*o-fECT 

Fig.  2.— Rating,  area,  and  mean- velocity  curves  for  South  Fork  of  Skykomish  River,  near  Index,\V«u'b. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  njn-4>lT  i'? 
the  construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  slap' 
of  the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  aaiount 
of  water  flowing.  The  construction  of  the  rating  table  depends  on  the  method  used  in 
measuring  flow. 

For  a  station  at  a  weir  or  dam,  the  basis  for  the  rating  table  is  some  standard  weir  ft>r- 
niula.  The  coefficients  to  he  used  in  its  application  depend  on  the  type  of  dam  and  other 
conditions  near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crv>t 
and  assumed  coefficient  the  discharge  is  computed  for  various  heads  and  the  rating  tahlt> 
is  constructed. 

The  data  necessaiy  for  the  coiLstruction  of  a  rating  table  for  a  velocity-area  station  are 
the  results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river 
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flt  tlie  time  of  measiircmcnt,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current, 
and  the  quantity  of  water  flowing.  A  thorough  knowledge  of  the  conditions  at  and  in 
tlie  vicinity  of  the  station  is  also  necessary. 

The  construction  of  the  rating  table  depends  on  the  following  .aws  of  flow  for  open  per- 
manent channels:  (1)  Tlie  discharge  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remain  constant.  (2)  The  discharge  will  be  the  same  whenever 
I  he  stream  is  at  a  given  stage  if  the  change  of  slope  due  to  the  rise  and  fall  of  tlie  stream 
lx»  neglected.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  v^ious  discharge  measurements,  using  gage  heights  as  ordi- 
nates  and  discharge,  mean  velocity,  and  area  as  abscissas,  will  defme  curves  which  show 
the  dischaiige,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  devel- 
opment of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge  meas- 
urements to  cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve, 
with  its  corresponding  mean-velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors — the  area  and  the  mean  velocity— any 
ciiange  in  either  factor  will  produce  a  corresponding  change  in  the  discharge.  Their  curves 
are  therefore  constructed  in  order  to  study  each  independently  of  the  other. 

The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean-velocity  curve  depends  chiefly  on  the  surface  slope,  the  roughness 
of  the  bed,  and  the  cross  section  of  the  stream.  Of  these,  the  slope  is  the  principal  factor. 
In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  cither  a  straight 
line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a  careful 
study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity-curve 
will  take  can  be  predicted,  and  it  may  be  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the  area 
curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  dischai^ge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  loc^il  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  The  discharge  curve  under  normal 
conditions  is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half-tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prob- 
lem. In  case  there  is  a  weir  or  datn  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  measurements  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  some  of  them  are  taken 
sc  on  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
Colorado  and  Rio  Grande,  dischai^e  measurements  should  be  made  every  two  or  throe  days, 
and  the  discharges  for  intervening  days  obtained  cither  by  interpolation  modified  by  gage 
height,  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth 
Annual  Report  of  the  United  States  Geological  Sur\'ey,  Part  IV,  page  323,  and  in  Engineer- 
ing News  of  April  21, 1904.  This  method,  or  a  graphical  application  of  it,  is  also  much  used 
in  estimating  flow  at  stations  where  the  bed  shifts  but  slowly. 

COOPERATION  AND  ACKNOWLEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.     Acknowledgment  is  extended  to  other  persons  and  to  corporations  who 
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have  assisted  the  local  hydrographere  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  supplying  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  resident 
hydrographere  and  othere  who  have  aided  in  furnishing  and  preparing  the  data  contained 
in  this  report: 

Michigan  {sotUhem  peninsula). — District  hydrographer,  R.  E.  HortotLo  Records  have  been  fur- 
nished by  the  following  individuals  and  corporations:  Kalamazoo  Valley  Electric  Company,  Kj&Ia- 
jnazoo,  Mich.;  Charles  A.  Chapin  Electric  Company,  Buchanan,  Mich.;  Newaygo  Portland  Cement 
Company,  Newaygo,  Mich.;  Fletcher  Paper  Company,  Alpena,  Mich.;  George  S.  Pierson,  KalamaEoo, 
Mien.;  L.  W.  Anderson,  city  engineer,  Grand  Rapids,  Mich.;  Traverse  City,  Mich.;  citizens  of  Sherman, 
Mich.  Transportation  has  been  furnished  by  the  Au  Sable  and  Northwestern  Railroad.  In  the  main- 
tenance of  gaging  stations  on  Huron  River  a  largo  part  of  the  expense  has  been  borne  by  the  Washtenaw 
Eh«tric  Company,  Ann  Arbor,  Mich.  Acknowledgment  is  also  due  to  Lyman  E.  Cooley,  Chicago,  111., 
and  R.  W.  Hemphill,  in  connection  with  gagings  on  Huron  River. 

Michigan  (northern  peninsula) .—Diairict  hydrographer,  F.  W.  Hanna.^  Acknowledgment  is  due 
W.  J.  Phillips  for  voluntary  observations  furnished  at  Iron  River. 

New  rori.— District  hydrographer,  R.  E.  Uorton,a  assisted  by  C.  C.  Covert.  Records  have  been 
furnished  by  the  following:  E.  A.  Fisher,  city  engineer,  and  John  F.  Skinner,  special  assistant  engine^T, 
Rochester,  N.  Y.;  T.  P.  Yates,  Waverly,  N.  Y.;  William  S.  Bacot,  Utica,  N.  Y.;  International  Paper 
Company,  Fort  Edward,  N.  Y.;  Schroon  River  Pulp  and  Paper  Company,  Warrensburg,  N.  Y.;  Dun- 
can Company,  R.  P.  Bloss,  Mochanicsvillo.  N.  Y.;  George  Beebo,  deputy  city  engineer.  Syracuse,  N.  Y. 
Special  acknowledgment  is  made  of  the  interest  and  assistance  of  William  Pierson  Judson,  deputy 
State  engineer. 

Oftfo.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

VcrmoTif.— District  hydrographer,  II.  K.  Barrows,c  assisted  by  T.  W.  Norcross.  Acknowledgment 
should  be  made  to  Professors  A.  D.  Butterfl?ld  and  G.  M.  Brett,  of  the  University  of  Vermont,  for 
assistance  rendered;  to  the  Boston  and  Maine  Railroad  for  trip  passes  issued  to  H.  K.  Barrows  and 
T.  W.  Norcross;  and  to  the  Rutland  Railroad  and  the  St.  Johnsbury  and  Lake  Champlain  Railroad 
for  passes  issued  to  H.  K.  Barrows. 

LAKE  MICHIGAN  DRAINAGE. 

GENERAIv  FEATURES. 

The  Lake  Michigan  drainage  basin  comprises  a  comparatively  narrow  strip  of  flat  or 
gently  rolling  land  in  eastern  Wisconsin,  on  the  west  shore  of  the  lake,  and  a  much  "wider 
strip  of  nearly  the  same  character  in  Michigan,  on  the  east  shore.  The  principal  streams 
entering  the  lake  from  the  west  are  Fox  and  Menominee  rivers;  from  the  east  St.  Joseph, 
Kalamazoo,  Grand,  Muskegon,  and  Manistee  rivcra. 

The  following  pages  give  the  results  of  data  collected  during  1905  in  the  Lake  Michigan 
drainage  basin. 

ESCANABA  RIVER  BASIN. 

ESCANAJIA  KIVER  NEAR  ESCANABA,  MU'lL 

Escanaba  River  rises  southwest  of  Lake  Superior  near  Champion,  in  the  upper  penijisular 
of  Michigan,  flo>\'s  southeastward  for  70  miles,  and  enters  Lake  Michigan  through  Little  Bay 
de  Noc. 

The  gaging  station  was  established  in  May,  1903.  It  is  located  at  a  highway  bridge  4 
miles  alK)ve  the  mouth  of  the  river. 

The  channel  is  nearly  straight  and  is  194  feet  wide  between  bridge  abutments.  The  bed 
of  tlie  stream  is  covered  with  small  bowlders  and  is  rough  but  permanent.  Tlie  current  is 
swift.  It  is  impossible  to  make  discharge  measurements  in  the  winter  as  the  channel  is 
filled  with  ice,  and  during  the  logging  season  the  logs  give  trouble. 

Discharge  measurements  are  made  from  the  lower  side  of  the  single-span  liighway  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  inner  face  of  the  right 
abutment. 

During  1905  gage  readings  were  made  by  Felix  Bcauchamp.  The  chain  gage  which  was 
established  in  May,  1903,  was  replaced  August  4,  1C03,  by  a  new  standard  gage,  and  the 
length  of  the  chain  was  changed  from  21.00  feet  to  21.28  feet.     The  gage  is  referred  to  bench 
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marks  as  follows:  (1)  The  top  surface  of  the  steel  abutment  at  the  right  end  of  the  bridge, 
oil  the  downstream  side;  elevation,  15.15  feet.  (2)  A  nail  in  the  root  of  a  5-inch  birch  tree 
about  200  feet  east  of  the  east  abutment  and  about  50  feet  downstream;  elevation,  18.81 
feet.     Elevations  are  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Watei^upply  Papers 
of  the  United  States  Geological  Survey: 

Deaeription:  97,  p  4R4;  129,  pp  17-18. 
Discharge:  07,  p  4M;  129,  p  18. 
Discliaige,  monthly:  129,  p  20. 
Gage  heights:  97,  p  484;  129,  pp  18-19. 
Rating  table:  129,  p  19. 

Disckwrge  measurements  ofEscanaba  River  near  Escanaha,  Mu^.^  in  1906, 


Date. 


April  12... 

May  22 

June  16 

July  14 

August  14. 


Hydrographer. 


S.  K.  aapp 

do 

M.  S.  Brennan . 

....do 

do 


Width. 
Feet. 

Area  of 
section. 

Sq.A. 

Mean 
velocity. 

FL  per  sec. 

Qage 
height. 

Feet. 

194 

896 

4.07 

4.62 

195 

764 

2.82 

3.80 

194 

689 

2.32 

3.49 

194 

455 

1.00 

2.37 

194 

455 

1.07 

2.35 

Dis- 
charge. 


8ec.-ft. 

3,349 

2,129 

1,595 

497 

487 


Daily  gage  heighty  in  feet,  ofEsoanaha  River  near  Esoanahaj  Midi. ,  for  1906. 


Day. 


Apr. 


May. 


June.      July. 


Aug. 


Sept. 


Oct. 


N©v. 


Dec. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11-. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


4.6 
4.5 
4.4 
4.3  I 
4.3 
4.2 
4.0  ' 
3.9  I 

4.0  I 

4.1  i 
4.1 
4.3 
4.3 
3.8 
4.0 
3.8 
3.3 
3.2 
3.5 

3.a; 

3.5 
3.5 
3.8 
3.9 
4.1 

4.2  I 
4.1  I 

4.3  I 


4.4 
4.3 
4.3 
4.4 
4.3 
4.6 
4.4 
4.3 
4.0 
4.0 
4.0 
4.1 
4.1 
4.0 
4.1 
4.1 
4.2 
4.2 
4.1 
4.1 
4.0 
4.1 
3.5 
3.4 
3.3 
3.2 
3.2 
3.2 
3.1 
3.0 
2.9 


2.9 

2.8 

2.8  ' 

3.1 

3.8 

4.0 

4.1 

4.0 

3.8  [ 

3.6 

3.5 

3.5 

3.5 

3.4 

3.5 

3.4 

3.4 

3.3 

3.4 

3.5 

2.3 

2.5 

3.0 

2.9 

3.0 

3.1 

3.4  j 

3.5  I 
3.4  I 
3.2 


3.1 
3.0 
2.9 
2.9 
2.9 
2.9 
2.8 
2.7 
2.7 
2.6 
2.5 
2.5 
2.5 
2.4 
2.1 
2.2 
2.2 
2.2 
2.3 
2.4 
2.4 
2,5 
2.6 
2.4 
2.5 
2.5 
2.4 
2.5 
2.6 
2.7 
2.6 


2.6 

2.5 

2.6 

2.7  , 

2.7 

2.8 

2.8 

2.9 

2.9 

2.8 

2.7 

2.7 

2.6 

2.7 

2.7 

2.6 

2.5 

2.4 

2.4 

2.3 

2.2 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.9 


2.4 
2.5 

2.6 

2.5 

2.6 

2.4 

2.6 

3.0 

2.9 

2.9 

2.8 

2.5 

3.0 

2.5 

2.4 

2.4 

2.4 

2.3 

2.7 

2.8 

3.7 

2.6 

2.8 

2.6  ' 

2.7 

2.4 

2.3 

2.3 

2.2 

2.2 


2.1 
2.2 
2.4 
2.3 
2.2 
2.3 
2.4 
2.3 
2.3 
2.4 
3.0 
2.3 
2.3 
2.4 
2.4 
2.3 
2.3 
2.4 
2.5 
2.7 
2.8 
2.8 
2.7 
2.6 
2.5 
2.9 
2.9 
2.8 
2.8 
2.8 
2.7 


2.6. 

2.6 

2.7 

2.6  ! 

2.7 

2.7 

2.8 

2.7 

2.8 

2.8 

2.7 

2.7 

2.6 

2.5 

2.7 

2.7 

2.6 

2.5 

2.6 

2.7 

2.6 

2.5 

2.5 

2.4 

2.4 

2.5 

2.4 

2.6 

2.6 

2.7 


2.8 
2.8 
3.1 
3.1 
3.0 
2.9 
2.8 
2.9 
2.8 
2.8 
2.7 
2.8 
2.6 
2.6 
2.7 
2.6 
2.6 
2.7 
2.7 
2.6 
2.6 
2.8 
2.8 
2.9 
3.0 
2.9 
2.9 
2.8 
3.0 
3.0 
3.1 
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STREAM    MEASUREMENTS    IN    1905,   PART   VI. 


Station  rating  table  for  Eseanaba  River  near  Escanabat  Midi.,  from  April  1  to  December  31, 

1906. 


Gage 
height. 

Dischai^o. 
Sec.-ft. 

hei^t. 
Feet. 

Discharge. 

heil^t. 

Feet. 

Sec.'/:. 

Feet. 

1.80 

140 

2.60 

680 

3.30 

1.90 

200 

2.70 

770 

3.40 

2.00 

2(30 

2.80 

8(30 

3.50 

2.10 

320 

2.00 

9m 

3.60 

2.20 

385 

3.00 

1,080 

1        3.70 

2.30 

450    > 

3.10 

1,205 

3.80 

2.40 

520    ' 

3.20 

1,330 

3.90 

2.50 

GOO 

1 

•  '  h^iX.  lu'^h'nse.  i  h«^t.  'U'^h^nse. 


Sec.-ft. 
1,455 
1,580 
1,710 
1,845 
1,985 
2,130 
2,280 


Feet. 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 


I 


Sec.-ft. 
2,433 
2,590 
2,745 
2,905 
3,065 
3,225 
3,390 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  measure- 
ments made  during  1903-11K)5.  It  is  well  defined  Ijctweon  gage  heights  2  feet  and  4.6  feet.  Above  gag»; 
height  4.6  feet  the  rating  curve  is  a  tangent,  the  difference  lx*ing  1/0  per  tenth. 

Estimated  monthly  disi^iarge  of  Eseanaba  River  near  Eseanaba,  Midi.,  for  1905. 
[Drainage  area,  800  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
Octoljer. . . 
November. 
December. . 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

St«ond-fc<?t 

per  sauare 

mile. 

Depth  in 
inehfs. 

3,390 

1,330 

2,468 

3.08 

3.44 

3,390 

960 

2,322 

2.90 

3-34 

2,590 

450 

1,512 

1.89 

2.11 

1,205 

320 

669 

.«36 

.954 

960 

200 

565 

.706 

.H14 

1,985 

385 

708 

.885 

.Iffvi 

1,080 

320 

623 

.779 

.J»» 

860 

520 

699 

.874 

.VIS 

1,205 

680 

891 

1.11 

i.a 

Kun-ofl. 


MENOMINKE  RIVKR  BASIN. 
MENOMINEE  lUVEll  NEAR  IRON  MOUNTAIN,  MICH. 

Menominee  River  begins  at  the  junction  of  Brule  and  Michigamnio  rivers,  in  the  extmne 
southeastern  part  of  Iron  County,  Mich.,  in  T.  41  N.,  R.  31  W.,  flows  in  a  general  south- 
easterly direction,  and  enters  Lake  Michigan  through  Green  Bay.  It  fonns,  throughout 
its  length,  a  part  of  the  boundary  between  Wisconsin  and  the  upper  pei^insula  of  Michigan. 

The  gaging  station  was  establisiied  September  4,  1902.  It  is  located  at  the  Homestead 
highway  bridge,  3.5  miles  south  of  Iron  Mountain,  Mich. 

The  channel  is  straight  and  has  a  width  of  220  feet  between  abutments.  Both  banks 
are  high  and  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gra\Tl  and 
small  bowlders.  The  current  is  moderate.  Log  jams  give  trouble  and  during  the  i^inter 
the  river  freezes  beneath  the  bridge  so  that  it  is  difiicult  to  obtain  measurements. 

Discharge  measurements  are  made  from  the  single-span  bridge,  to  which  the  gage  is 
attached.  The  initial  point  for  soundings  is  the  face  of  the  right  abutment  and  is  marked 
zero  on  the  guard  rail. 

The  gage,  which  was  read  during  1905  by  Theodore  Moll,  was  originally  a  vertical  board 
fastened  to  the  right  abutment.  November  18,  1904,  a  chain  gage  was^  established,  with 
the  same  datum  as  that  of  the  board  gage  and  with  a  length  of  28.19  feet  from  the  end  of 
the  weight  to  the  outside  of  the  ring.  The  bench  mark  is  the  top  of  the  12-inch  timber 
bridge  seat  on  the  right  abutment  over  the  gage;  elevation  above  zero  of  ^a^,  22,68  feet. 


MENOMINKE    RIVER   BASm. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

description:  83,  pp  257-258;  97,  pp  474-475;  129,  p  20. 
I>i8ch&rge:  83,  p  258;  97,  p  475;  129,  p  21. 
I>i8chaxKe,  monthly:  129,  p  23. 
Gage  heights:  83,  p  258;  97,  p  475;  129,  p  21. 
Rating  table:  129,  p  22. 

Discharge  meaauremerUs  of  Menominee  Ri'i^r  near  Iron  Mountain^  Mich.j  in  1906. 


Date. 


April  12 S.  K.  Clapp 


Hydrogriipher. 


May  22 do, 

JUTIO  15 

July  13 

August  13. 


M.  S.  BPDnnan. 

do 

do 


Width. 

Area  of 
section. 

Feet. 

Sq.ft. 

220 

2,271 

215 

2,035 

206 

1,421 

225 

2,100 

207 

1,340 

Mean 
velocity,  i  helgi 


Gage 
lelfht. 


Ft.  per  sec. 
2.90 
2.32 
1.78 
2.50 
1.83 


Feet. 
7.43 
6.85 
3.67 
6.58 
3.24 


Dis- 
charge. 

8ec.-ft. 
6,588 
4,718 
2,524 
5,230 
2,460 


Daily  gage  heigJU,  in  feet,  of  Menominee  River  near  Iron  Mountain,  Mich.,  for  1905. 


Day. 


I. 

2. 

3. 

4. 

5. 

6. 

7. 

«. 

9. 
10. 
11. 
12. 
13. 
14. 
15.. 
Ifi. 
17. 
18. 
19. 
20., 
21. 
22.. 
23. 
24. 
25. 
20.. 
27., 
2H.. 
20., 
30. 
31. 


Jan.      Feb. 


2.6 
2. 58 


Mar.     Apr. 


2.35 
2.38 
2.45 


2.35  . 

2.6  '' 

2.6  1. 

2.8  j. 

2.82  !. 


2.7 


I 


3.2 


2.6 
2.02 
2.6 


2.9    I    2.55 

2.92  j 

2.05    

2.78       2.35 

2.75  I 

2.5    I 


3.0 


.  2.35 

.1  2.4 

.1  2.4 

.1  2.45 

I 


2.38 

2.3 

2.22 

2.25 

2.35 

2.5 

2.4 

2.45 

2.5 

2.65 

2.98 

3.4 

3.8 

4.6 

6.0 

7.6 

7.4 


7.4 

6.8 

6.7 

7.0 

7.9 

8.0 

7.45 

6.8 

6.8 

6.6 

7.0 

7.3 

7.4 

7.4 

6.7 

0.4 

6.1 

6.2 

5.8 

5.8 

5.7 

6.0 

6.2 

6.0 

5.8 

6.4 

6.8 

7.6 

8.0 

8.6 


May. 

June. 

8.6 

3.6 

8.4 

5.6 

8.5 

2.4 

9.1 

2.4 

9.2 

3.5 

9.2 

6.3 

9.3 

6.9 

9.2 

7.3 

9.8 

6.3 

9.6 

7.1 

9.1 

5.2 

9.0 

5.8 

9.1 

6.7 

8.3 

5.7 

7.4 

5.8 

8.6 

6.4 

9.7 

7.3 

10.1 

7.2 

10.2 

10.2 

9.3 

9.3 

10.2 

6.7 

7.4 

8.4 

7.4 

6.5 

7.4 

6.5 

6.0 

5.8 

5.2 

5.6 

7.6 

7.8 

5.6 

7.0 

4.8 

8.0 

5.8 

8.9 

3.4 

July. 

Aug. 

5.5 

4.2 

8.6 

3.7 

6.4 

3.4 

7.1 

3.5 

8.0 

3.4 

8.0 

3.45 

7.6 

3.3 

7.6 

3.25 

5.8 

3.4 

4.2 

3.3 

6.2 

3.4 

4.9 

3.2 

5.4 

3.2 

5.2 

3.3 

6.6 

3.3 

4.3 

2.8 

4.4 

2.5 

6.1 

2.f>5 

3.9 

2.5 

3.4 

2.7 

2.2 

2.72 

2.a5 

2.25 

2.95 

2.0 

3.9 

2.22 

3.7 

2.28 

3.7 

2.2 

3.4 

2.28 

3.95 

2.1 

4.6 

2.12 

4.7 

2.07 

4.6 

2.0 

Sept. 

2.8 

3.9 

7.2 

8.0 

7.8 

7.0 

6.3 

5.3 

4.6 

4.4 

4.1 

3.7 

3.35 

3.0 

2.95 

3.6 

4.3 

4.4 

4.8 

4.9 

4.8 

4.4 

3.8 

3.5 

3.45 

3.15 

2.95 

z.ory 

2.85 
2.8 


Oct. 

2.82 

2.8 

2.5 

2.42 

2.42 

2.35 

2.4 

2.42 

2.4 

2.35 

2.4 

2.45 

2.5 

2.55 

2.8 

2.9 

2.82 

2.98 

3.1 

3.3 

3.5 

3.5 

3.5 

3.5 

3.55 

3.5 

3.5 

3.4 

3.2 

3.2 

3.3 


Nov. 


3.3 

3.3 

3.2 

3.0 

3.0 

2.95 

2.88 

2.92 

3.0 

3.0 

3.0 

3.0 

2.9 

2.96 

3.1 

3.15 

3.06 

2.0 

2.88 

2.9 

3.05 

3.05 

3.1 

3.05 

3.15 

3.2 

3.05 

2.9 

2.5 

1.8 


Dec. 


1.8 

1.75 

2.25 

2.3 

2.25 

2.65 

3.3 

3.15 

3.2 

3.2 

3.3 

3.2 

3.45 

3.3 

3.25 

3.4 

3.3 

3.25 

3.0 

2.95 

2.85 

2.7 

2.6 

2.6 

2.62 

2.65 

2.7 

2.55 

2.4 

2.4 

2.48 


Note.— Tee  conditions  Janimry  1  to  March  31.    At  no  time  was  the  river  frozen  entirely  across, 
there  Iwting  open  water  of  varying  area  above 
0.2  foot  except  along  the  bank.i.    Otige  heights  are  to  water  surface. 
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STREAM    NEASUREMENTS    IN    1905,   PART    VI. 


SujUion  rating  table  for  Menominee  River  near  Iron  Mountain^  Mich.,  from  Sepi^embrr  ^,  V^fi, 

to  December  31, 1905. 


Gage 
height. 

Discharge. 

!«. 

Discharge. 

Gage 
height. 

Discharge.  . 

Gace 
height. 

Feet. 

Discharge. 

Feet. 

Sec.  ft. 

1     Feet. 

See.  ft. 

Feet. 

Sec.  ft.      ! 

Sec,  ft. 

1.20 

1,032 

1       2.80 

2,080 

4.40 

3,242     1 

6.80 

5,230 

1.30 

1,004 

2.90 

2,160 

4.50 

3,319 

7.00 

5,420 

1.40 

1,156 

,        3.00 

2,220 

4.60 

3,306    1 

7.20 

5,615 

l.SO 

l,2l« 

1        3.10 

2,290 

4.70 

3,474     1 

7.40 

S,«15 

1.60 

1,282 

3.20 

2,361 

4.80 

3,5S2     1 

7.60 

C.Q35 

1.70 

1,346 

3.30 

2,432 

4.90 

3,630 

7.80 

6,235 

1.80 

1,410 

3.40 

2,503 

5.00 

3,708    .1 

8.00 

6,450 

1.90 

1,475 

3.80 

2,575 

5.30 

3,8A5     1 

8.20 

6,670 

2.00 

1,540 

3.  GO 

2,647 

5.40 

4,023    * 

8.40 

6.900 

2.10 

1,606 

3.70 

2,719 

6.60 

4,183    ,| 

8.60 

7,140 

2.20 

1,672 

3.80 

2,792 

5.80 

4,345     1 

8.80 

7,380 

2.30 

1,730 

3.90 

2,866 

6.00 

4,510     1 

9.00 

7,630 

2.40 

1,806 

4.00 

2,940 

6.20 

4,680    1 

9.20 

7,800 

2.50 

1,874 

4.10 

3,015 

6.40 

4,860    l' 

9.40 

8,150 

2.60 

1,942 

4.20 

3,090 

6.60 

6,040    ,1 

i! 

9.60 

8,410 

2.70 

2,011 

4.30 

3,160 

The  above  table  is  applicable  only  for  open-chaimel  conditions.  It  is  based  on  discharge  measin^- 
ments  made  during  19(x2-1905.  It  is  not  well  defined.  Above  gagp  height  9.60  feet  the  rating  curve  is 
a  tangent,  the  difference  l)eing  140  per  tenth. 

Estimated  monthly  discharge  of  Menominee  River  near  Iron  Mountain,  Mid^.,for  19tV*. 
[Drainage  area  2,415,  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 
Octoljer... 
November. 
December.. 


Discharge  in  second^feet. 


Maximum.   Minimum.      Mean. 


7,140 
9,250 
9,250 
7,140 
3,090 
6,450 
2,611 
2,432 
2,539 


4,265 
2,503 
1,806 
1,573 
1,540 
2,080 
1,772 
1,410 
1,378 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  io 
inrhrs. 


5,282 
6,810 
5,011 
3,850 
2,130 
3,284 
2,163 
2,204 
2,085 


2.19 
2.82 
2.07 
1.59 
.882 
1.36 
.806 
.913 
.863 


2-44 
3.25 
2.51 
1.S3 
1.02 
1.S2 
1.03 
1.02 
.983 


IRON  RIVER  BASIN. 
IRON  RIVER  NEAR  IRON  RTVER,  MICH. 

This  station  was  established  September  1,  1903,  by  the  engineers  of  the  Oliver  Iron  "Sim- 
ing  Company.  It  is  located  at  the  mine  bridge,  1  mile  below  a  dam  xiaed  for  ponding  lo^, 
which  at  times  causes  fluctuations. 

The  bed  of  the  stream  is  composed  of  gravel  and  small  bowlders  and  the  current  is  swift. 
The  stream  rarely  freezes  over  at  the  gaging  station.  The  pumpage  from  the  mine  entcis 
the  stream  a  short  distance  alx)ve  the  gage;  Sept^ml)er  5,  1902,  it  amounted  to  1.7  second- 
feet. 

Discharge  measurements  arc  made  from  the  mine  bridge,  which  ]\bs  ^.  span  of  30  feet 
l)etween  abutments. 

The  gage  is  a  vertical  lx>ard  attached  to  a  braced  cedar  post  at  the  left  end  and  upKtrpam 
side  of  tile  bridge.     It  was  read  during  1905  l)y  W.  J.  Phillips,  an  engineer  of  the  mining 


Wolf  river  basin. 
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toittpany.     All  gag©  heights  have  l)een  expressed  in  terms  of  their  elevation  >bove  the  mine 
datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

I>«acription:  97,  p  476;  12»,  p  24. 
Discharge:  97,  p  476. 
Discharge,  daily:  97,  pp  479-482. 
Discharge,  monthly:  97,  p  483. 
Gago  heights:  97,  p  477;  129,  p  24. 
Rainfall  data:  97,  p  483. 
Rating  table:  97,  p  478. 

Daily  gage  height,  in  feet,  of  Iron  Rh^er  near  Iron  River,  Mich.,  for  1905. 


Day. 

Jan. 

Feb. 

86.3 

86.3 

86.3 

86.3 

86.3 

86.3 

86.3 

86.3 

86.3 

86.3 

86.3 

86.15 

86.15 

8a  15 

86. 15 

8(xI5 

Mar. 

86.15 

86. 15 

86.15 

86.15 

86.2 

86.2 

86.2 

86.2 

86.2 

86.2 

86.2 

86.2 

86.2 

86.2 

86.2 

ai.2 

Apr. 

86.9 
86.9 
86.9 

87.85 

87.7 

87.35 

86.9 

86.9 

87.4 

87.1 

88.1 

87.4 

87.1 

87.1 

86.9 

86.9 

May. 

86.95 

86.95 

87.1 

87.5 

87. 35 

87.2 

87.4 

87.3 

87.3 

87.25 

87.25 

87.2 

8t.2 

1 

1 

86.3 
86.3 
86.3 
86.3 
8t).3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 

17 

2 

18 

3 

19 

4 

%) 

5 

?1 

6 

?? 

7 

?3 

8 

?4 

9 

•'5 

10 

1 
?6 

11.. 

97 

12 

'Jfi 

13 

?9 

14. 

30 

15 

31 

16 

Day. 


Jan.  I  Feb. 


86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 
86.3 


86.15 
86.15 
86.15 
86.15 
86.15 
80. 15 
86.15 
86.15 
86.15 
86.15 
86.15 
86.15 


Mar. 

Apr.     May. 

86.2 

86.9    ' 

86.2 

86.8    1 

86.2 

86.8    • 

86.15 

86.8    ' 

86.15. 

86.8     

86.15 

86. 8      

86.15 

86-8    I 

86.15 

86.8    1 

86.15 

86.75 

86.5 

86.75 

86.75 

86.75 

86.9 

87.0 

87.45 

87.0 

87.4 

87.0 

87.65 

WOLF  RIVER  BASIN. 
WOI^F  RIVER  AT  NORTIIPORT,  WIS. 

Wolf  River  rises  about  30  miles  south  of  the  line  between  Michigan  and  Wisconsin,  flows 
southward,  and  debouches  into  the  head  of  Lake  Poygan.  It  occupies  a  wedge-shaped 
valley,  with  a  long,  gradual  western  slope  and  a  sharper  slope  on  the  eastern  side.  The 
principal  tributaries,  which  enter  from  the  west  side,  have  considerable  fall,  the  northern 
ones  especially  being  frequently  broken  by  rocky  rapids. 

The  gaging  station  was  established  April  5,  1905.  It  is  located  at  the  highway  bridge  in 
Northport,  Wis.,  a  small  town  about  3  miles  downstream  from  New  London. 

The  channel  is  straight  for  300  feet  above  and  600  feet  below  the  station.  Both  banks 
are  low,  alluvial,  and  liable  to  overflow  only  during  extreme  high  water.  The  right  bank 
is  occupied  by  farms  and  buildings;  the  left  is  partly  wooded.  The  bed  of  the  stream  is 
composed  of  gravel  and  is  free  from  vegetation  and  permanent.  There  is  but  one  channel 
at  all  stages;  and  it  is  divided  by  the  center  pier  of  the  bridge.  The  current  is  moderate  at 
low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge  to  which  the 
gage  is  attached.  The  bridge  has  one  turn  span,  with  central  pier,  and  a  small  pile  approach 
on  the  left  bank.     Tlie  initial  point  for  soundings  is  the  inner  face  of  the  right  abutment. 

A  standard  chain  gage,  which  was  read  during  190.5  by  George  F.  Sansom,  is  bolted  to  the 
top  of  the  plate  girder  of  the  bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  end  of  the  chain  proper  is  23.52  feet.  This  length  wa.s  changed  to  16.52  feet  September 
22,  1905,  in  order  that  all  readings  miglit  he  confined  to  the  scale  in  the  box.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  Ihe  top  of  the  tubular  iron  pier  at  the  downstieani 
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ri^ht  hank;  elevation,  15.77  feet.     (2)  The  top  of  the  iron  girder  lust  opp>os!t^  tlu»  ptilU; 
of  the  gago  hox;  elevation,  22.34  feet.     Elevations  are  ahove  the  datum  of  the  g«gP- 

Discharge  mecLSuremeiUs  of  Wolf  River  at  Northport,  Wis.,  in  1905. 


Date. 


llydrographer. 


April  5. F.  W.  Ilanna.. 

May  27 S.  K.  Clapp 

Juno  17 M.  S.  Bmnnan. 

July  15 ' do 

August  16 ' do 

SepU^mbor  22..    F.  W.  Ilanna.. 


Width. 

Area  of 
section. 

Sq.ft. 

Me*n      ' 
velocity. 

FL  per  *rr.' 

frrt. 

P.- 
ebAry 

Feet. 

/?/•-.-'•. 

182 

2.642 

2.64  1 

7.03 

..  *.- 

171 

2,198 

1.80  1 

4.  65 

..  ."•>4 

151 

2,553 

1.97  1 

6.42 

.-u'k: 

176 

2,300 

i.eo  1 

5.06 

3  ^* 

176 

2,a53 

1.26 

3.51 

2  S-i 

172 

1,978 

1.41  ' 

1 

3.«>  1 

2  ~*. 

Note.— All  gage  heights  n^for  to  new  datum  established  September  22, 1905. 

DaUy  gage  height  ^  in  feet,  of  Wolf  River  at  Northport,  Wis.,  for  1906. 


1 

Day. 

Apr.    1 

2  .   .   .    .              .              .     '               ' 

3 1 ' 

4 1 ' 

1                1 
5. 

6.  .   .   . 

6.9  , 

7 

6.8  1 

8 

6.7  1 

9.       .   . 

6.6 

10 

6.5 

11 

6.4 

12. 

1 
6.3 

13 

6.1 

14 

6.0 

15 

5.8  1 

16 

56  1 

17 

1 
5.5  , 

18 

1 
5.2  1 

19 

5.2  1 

20 

4o! 

21. 

4.8  1 

22 

48| 

23 

43! 

24 

4.1 1 

25 

4.0 1 

26 

3.8; 

27. 

3« 

28 

.-.J 

29 

.is! 

30 

1 
3.4  1 

31 

1 



1 

May. 

June. 

July. 

Aug. 

Sep;. 

3.4 

6.0 

3.3 

2.0 

1.6 

3.6 

5.0 

3.0 

2.3 

2.4 

3.8 

6.0 

3.4 

2.2 

2.2 

4.0 

4.9 

3.6 

2.1 

2.6 

4.2 

4.6 

3.8 

2.3 

3.1 

4.4 

5.6 

3.3 

2.2 

3.4 

4.6 

5.4 

4.3 

2.4 

3.6 

4.8 

5.3 

4.6 

2.9 

3.3 

4.8 

5.8  1 

4.6 

3.3 

3.4 

5.0 

5.8 

4.9 

4.0 

3.6 

5.0 

5.8 

5.0 

3.5 

3.8 

5.2 

5.9  1 

5.2 

3.6 

3.5 

5.6 

6.1  1 

5.1 

3.6 

2.8 

5.8 

6.4 

6.1 

3.0 

2.5 

5.6 

6.4 

4.9 

3.0 

2.7 

5.5 

6,6 

4.2 

3.5 

2.9 

5. 3 

6.5  1 

4.6 

3.5 

2.8 

5.3 

6.4 

4.3 

3.3 

3.0 

5.3 

6.4 

4.8 

3.2 

3.4 

5.0 

6.2 

4.6 

3.0 

4.8 

6.0 

4.4.5 

2.8 

2.9 

4.6 

5.8 

4.2 

2.4 

2.8 

4.6 

5.6 

4.1 

2.5 

3.7 

4.8 

5.3 

4.0 

2.3 

3.6 

5.0 

5.1 

3.3 

2.0 

3.4 

5.0 

^•"! 

3.6 

1.8 

3.25 

4.6 

4.4 1 

2.8 

1.6 

3.1 

4.3 

.4.0 1 

2.5 

1.4 

2,9 

5.4 

3.8 1 

2.3 

1.2 

Z75 

5.6 

3...; 

2.2 

1.1 

2.  as 

5.8 

1 

1 

2.0 

1.0 

Oct.     I    Nov.    i    P«:. 


1.S5 

1.3    1 

;.T 

1.4 

1.4 

1.6 

i.as 

1.5     1 

1.4 

1.3 

1.0 

].'• 

1.15 

1.7 

1.*' 

1.1 

1.95 ; 

1  :: 

.9 

2.1 

I  * 

.85 

2.3     1 

l.v 

.7 

2.5 

2-1 

.05 

2.7 

2.11 

.6 

2-6 

l.» 

.5 

2.4     , 

\.^ 

.35 

2.3 

1.9 

.1 

2-2 

I." 

.25 

2.1 

14 

.4 

1.8     , 

1.2 

.75 

1.5 

1.2 

.9 

1.4     1 

1.1 

1.15 

1.3    , 

1.0 

1.5 

1.2 

1-0 

2.2 

1.1 

1.0 

2.6 

1.0 

l.«» 

2.9 

-«   i 

,9 

3.2 

.8     , 

.9 

3.4 

.6 

.75 

3.3 

.4 

.6 

3.2 

.2 

.;. 

3.0 

.6 

.:» 

2.1 

.8 

.4 

2.3 

1.9 

4 

2.0 

Nr)TE.  -  All  gage  heights  refer  to  new  datum  established  Septeml>er  22,  1905. 

vST.  JOvSEPH  RIVER  BASIN. 

DESCRIPTIOX  OF  BASIN. 

St.  Joseph  River  rises  at  Bunday  Hills,  in  northern  Hillsdale  County,  Mich.,  flows  south- 
westward  into  Indiana,  tunis  northward  at  South  Bend,  recrosaes  the  State  line  n<»ar 
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Fiertrand,  and  debouches  into  Lake  Michigan  at  St.  Joseph.  The  total  area  drained  is 
Approximately  4,586  square  miles,  of  which  2,916  square  miles  are  in  Michigan  and  1 ,670 
square  miles  are  in  Indiana.  The  drainage  basin  contains  more  than  400  small  lakes, 
varying  in  surface  area  from  one-eighth  of  a  square  mile  to  6  square  miles.*  Of  these 
Approximately  100  are  in  Indiana  and  300  in  Michigan.  No  storage  is  developed  on  the 
stream. 

The  drainage  basin  lies  in  a  completely  glaciated  region  and  is  overlain  with  diversified 
drift  deposits.  The  current  of  the  river  from  South  Bend  to  its  mouth  was  formerly 
reversed,  and  this  valley  formed  an  outlet  for  the  waters  of  Lake  Michigan,  which  turned 
to  the  southwest,  through  Kankakee  River,  at  South  Bend,  and  thus  reached  the  Mississippi 
through  Illinois  River. 

The  basin  of  the  St.  Joseph  in  Michigan  contains  relatively  little  marsh  land  not  arti- 
ficially drained  and  relatively  little  uncleared  land.  About  a  third  of  the  lakes,  however, 
are  without  visible  outlets.  The  proportion  of  undrained  lakes  in  Indiana  is  smaller  and 
the  swamp  lands  are  much  more  extensive. 

Elkhart  River,  one  of  the  principal  Indiana  tributaries  of  the  St.  Joseph,  drains  an  area 
of  about  500  square  miles,  which  contains  large  lakes  and  extended  swamps,  the  principal 
fall  of  the  stream  occurring  in  its  passage  from  marsh  to  marsh. 

ST.  JOSEPH  RIVER  AND  PORTAGE  CREEK  AT  MENDON,  MICH. 

This  station  was  established  October  25,  1902.  It  is  located  at  the  Marant.ette  Bridge, 
near  MeJidon,  Mich. 

The  channel  is  straight  for  some  distance  below  the  bridge,  but  bends  above.  It  is  broken 
by  an  old  bridge  pier  in  the  center,  which  causes  eddying  and  some  dead  water.  The  bridge 
has  a  single  span  of  136.5  feet  between  abutments,  stands  squarely  across  the  direction  of  the 
current,  and  affords  a  fairly  permanent  cross  section  for  gaging,  the  bed  being  of  smooth 
clay.  The  growth  of  aquatic  plants  in  the  channel  changes  the  relation  of  gage  height 
to  di.scharge  during  the  summer.  Portage  Creek  enters  the  St.  Joseph  between  the  gage  and 
the  measuring  section  and  complicates  the  problem  somewhat.  This  river  flows  parallel  to 
and  about  1  mile  distant  from  the  St.  Joseph  at  Mendon  and  was  at  one  time  diverted 
across  the  divide,  affording  water  power  with  a  fall  of  20  feet,  but  this  diversion  has  been 
discontinued. 

Discharge  measurements  of  St.  Joseph  River  are  made  from  Marantette  Bridge.  The 
initial  point  for  soundings  is  the  face  of  the  right  <^butment,  downstream  side. 

The  gage,  which  was  read  during  1905  by  William  P.  McOay ,  is  a  vertical  board  attached 
to  a  cedar  post  near  the  water's  edge,  about  half  a  mile  above  the  station.  The  bench  mark 
is  the  top  of  the  head  of  a  spike  driven  into  the  brick  wall  at  the  southeast  comer  of  the 
Masonic  Hall  building,  150  feet*^  northwest  from  the  gage;  elevation  above  zero  of  gage, 
19.95  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Sur\'ey : 

Description:  83,  pp  266-266;  97,  p  462;  129,  p  26. 
Dfschaigo:  83,  p  266;  97,  p  463;  129,  p  26. 
Gage  heights:  83,  p  266;  97,  p  463;  129,  p  27. 
Water  powers:  83,  p  266. 

Discharge  measurements  of  St.  Joseph  River  at  Mendon^  Mich.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Feet. 
i:« 
129 
129 

Area  of 
section. 

Mean 
velocity.  | 

1 

Feet. 
1.90 
1.63 
1.70 

Dis- 
charge. 

Jnno  2  <» 

H.  R.  Beebe 

Sq.ft. 
512 
481 
600 

Ft.  per  sec. 
2.13  1 
1.50 
1.63  1 

Sec.-ft. 
1,093 
710 

Novombor  76.. 

E.  F.  Wfx^ks 

November  9  6.. 

do 

818 

o  Some  grass  in  channel. 


b  Not  much  grass  in  chann<>l. 
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A  discharge  measurement  of  Portage  Creek  made  November  9, 1905,  by  E.  F.  Weeks  gave 
the  following  results:  Area  of  section,  26  square  feet;  mean  velocity,  1.22  feet  per  second; 
gage  height  (  distance  to  water  surface  from  top  of  hand  rail  on  downstream  side,  ri^t  end  of 
bridge),  22.75  feet;  discharge,  31 .6  second-feet. 

Daily  gage  heighty  in  feet,  of  St  Joseph  Rivet'  ai  Mendon,  Mich.,  for  1905. 


28. 
29. 
30. 
31. 


Da7. 


Jan.  [  Feb. 


1.  .  .  . 

..'  1.5 

2 

1  1.5 

3 

1.6 

4    .  . 

1.6 

5 

1.5 

6 

1.45 

7   .  .  . 

1.45 

8 

1  1.35 

0 

1.25 

10 

1.2 

11  

1  1.2 

12 

1.25 

13... 

1.3 

14 

1.35 

15 

1.4 

16 

1.4 

17 

i  1.4 

18 

1  1.4 

19 

1  1.4 

20 

1  1.35 

21  

1.3 

22 

1  1.3 

23 

'  1.3 

24 

...  1  1.3 

26 

1  1.3 

26 

1.3 

27 

1.3 

1.3 
1.25 
1.2 
1.2 


I 


Mar.  !  Apr. 


1.6 

1.6 

1.55 

1.5  , 

1.5 

1.45 

1.4 

1.4 

1.4 

1.4 

1.5 

1.3 

1.3 

1.3 

1.45 

1.5 

1.6 

2.1 

2.6 

3.1 

3.55 

3.8 

3.75 

3.65 

3.65 

3.4 

3.15 

2.95 

2.75 

2.65 

2.6 


2.6 

2.6 

2.45 

2.4 

2.25 

2.05 

1.9 

1.9 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6 

1.55 

1.5 

1.5 

1.5 

1.95 

2.25 

2.8 

2.8 

2.8 

2.8 

.2.6 

2.5 

2.4 

1.95 


May. 


1.75 

1.7 

1.7 

1.65 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.75 

3.85 

5.2 

5.85 

5.75 

5.5 

5.0 

4.7 

4.25 

4.7 

3.45 

3.05 

2.7 

2.45 

2.4 

2.4 

2.35 

2.15 

2.05 

2.0 

2.0 


June. 

1.95 

1.9 

1.95 

1.8 

1.8 

1.8 

1.9 

2.05 

2.2 

2.35 

2.4 

3.35 

2.3 

2.3 

2.3 

2.2 

2.2 

2.35 

2.55 

2.15 

2.0 

1.9 

1.8 

1.8 

1.8 

1.8 

1.8 

1.75 

1.6 

1.55 


July. 


Aug. 


1.6 

1.5 

1.5 

1.5 

1.55 

1.6 

1.7 

1.8 

1.9 

2.05 

2.35 

2.5 

2.7 

2.6 

2.6 

2.5 

2.35 

2.25 

2.0 

2.0 

1.9 

1.8 

1.8 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 


1.7 

1.7 

1.7 

1.7 

1.7 

1.72 

1.75 

1.75 

1.72 

1.6 

1.6 

1.6 

1.5 

1.5 

1.65 

1.7 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.9 

1.9 

1.8 

1.8 

1.7 

1.7 

1.6 

1.6 

1.6 


Sept. 


1.6 

1.7 

1.8 

1.9 

2.1 

2.0 

2.0 

1.95 

1.9 

1.8 

1.8 

1.7 

1.6 

1.6 

1.5 

1.5 

1.6 

1.8 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.7 

1.6 

1.5 

1.5 


Oct.      Nov.     Dec. 


1.5 

1.5 

1.5 

1.5 

1.5 

1.3 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2 

1.25 

1.4 

1.45 

1.6 

1.6 

1.7 

1.7 

1.7 

1.7 

1.7 

1.6    \ 

1.45^ 

1.35 

1.3    I 


1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 
1  6 
1.6 
1.7 

n.7 

1.7 
l.S 
1.7 
1.6 
1.5 
1.4 
1.4 
1.3 
1.2 
1.1 
1.1 
I.  1 
1.1 
1.2 
1.3 
1.3 
1.3 
1.4 
1.5 


1.5 
1.6 
1.7 
1.8 
1.9 
1.8 
k7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.2 
1.2 
L2 
1.2 
1.2 
1-2 
1.2 
1.2 
1.1 
1.1 
l.l 
l.l 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.3 


Note.— loe  conditions  January  and  February. 


ST.  .JO.SEPII  niVER  NEAU  BUCIIAXAN,  MICH. 

This  station  was  established  April  1,  1901.  It  is  located  at  the  dam  of  the  South  Bend 
Electric  Company,  1  mile  below  the  village  of  Buchanan. 

The  dam  is  of  frame  timber,  of  the  Beardsley  type,  10  feet  high,  and  rests  on  an  earth 
foundation,  leakage  being  prevented  by  means  of  triple  sheet-piling  at  the  downstream  toe. 
The  upstream  face  of  the  dam  has  a  slope  of  approximately  2.4  horizontal  to  1  vertical. 
The  downstream  side  is  ahso  faced  with  a  sloping  apron,  the  two  slopes  meeting  at  the  crest 
at  an  angle  of  90^^.  The  dam  is  level  and  is  392.5  feet  long.  There  was  a  small  amount  of 
leakage  through  the  dam  in  1801.  Kepairs  were  made  in  1903,  an  estimate  of  the  leakage 
was  obtained,  and  a  new  profile  wius  taken. 

The  crest  gage  is  attaclied  to  piling  45  feet  upstream  from  the  crest  and  is  read  four  times 
each  day  by  Charles  E.  Babcock. 
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On  the  left-hand  side  of  the  dam  are  two  35-inch  Leffel  turbines,  in  separate  vertical- 
cylinder  cases,  connected  by  a  single  governor;  from  them  power  is  transmitted  to  adjacent 
xnills  by  manila  rope.    The  average  working  head  on  the  water  wheels  is  11.25  feet. 

In  June,  1904,  a  new  power  plant  was  put  into  operation  at  this  dam.  The  new  plant 
contains  three  units,  each  containing  three  wheels.  The  turbines  are  68-inch  Leffel- 
Samson.  The  first  and  second  units  are  controlled  by  Lombard  governors;  the  third  unit 
is  controlled  by  hand.  There  is  also  a  40-inch  Leffel-Samson  turbine  used  to  drive  the 
eJLciieTs.  A  record  is  kept  of  the  number  of  hours  per  day  each  turbine  unit  is  operated, 
fltnd  governor  readings  are  taken  every  four  hours,  showing  the  proportion  and  part  of  full 
gate  opening  at  which  the  wheels  are  being  operated.  A  record  of  the  total  electrical  output, 
in  kilowatt  hours,  is  also  obtained. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geolojgical  Survey: 

Description:  83,  pp  262-263;  129,  pp  27-28. 
Discharge,  daily:  83,  pp  263-264;  129,  pp  28-29. 
Dischaige,  monthly:  83,  p  265;  129,  p  30. 

Daily  discharge j  in  second-feet ,  ofSt.  Joseph  River  near  Buchanan,  Mich.,  for  1905. 


Day. 


1 2,451 

2 2,579 

3 2,660 

4 2,654 

5 2,527 

6 3,253 

7 3,049 

8 3,031 

9 3,068 

10 3,386 

11 3,721 

12 3,562 

13 3,845 

14 3,600 

15 3,304 

16 3,248 

17 3,417 

18 4,401 

19 5,656 

20 7,485 

21 -7,801 

22 7,367 

23 7,346 

24 7,774 

25 8,122 

26 7,424 


Mar. 


27. 
28. 
29. 
30. 
31. 


7,351 
6,638 
5,971 
5,849 
5,849 


Apr. 

May. 

June. 

5,559 

4,782 

4,154 

5,000 

4^221 

3,945 

5,269 

4,001 

3,952 

5,019 

3,658 

3,230 

5,019 

3,731 

3,672 

4,953 

3,857 

3,450 

4,717 

3,687 

3,435 

4,326 

4,164 

3,650 

3,814 

3,986 

3,570 

4,278 

3,941 

3,680 

3,981 

4,343 

3,473 

3,990 

6,810 

4,496 

3,9.58 

9,352 

4,837 

3,989 

9,692 

4,481 

3,736 

10,132 

4,377 

3,432 

10,263 

4,167 

3,950 

10,218 

3,964 

3,575 

10,041 

3,057 

3,560 

9,054 

3,328 

3,550 

8,537 

3,603 

4,088 

7,426 

3,663 

5,940 

7,085 

3,244 

6,098 

6,380 

u,476 

6,249 

5,605 

3,099 

'5,865 

5,314 

2,740 

5,662 

5,313 

2,886 

5,662 

5,156 

2,649 

5,412 

4,414 

2,710 

5,352 

4,671 

2,472 

4,639 

4,344 
4,616 

2,565 

2,519 
2,204 
1,749 
2,272 
2,503 
2,426 
2,861 
2,840 
2,470 
3,491 
4,074 
4,703 
4,853 
4,463 
4,013 
3,387 
3,945 
3,360 
3,060 
3,126 
3,035 
2,963 
2,180 
2,957 
2,826 
2,414 
2,386 
2,525 
2,802 
1,840 
2,453 


Aug. 

Sept. 

Oct. 

Nov. 

2,025 

2,264 

1,466 

2,681 

2,163 

2,605 

2,548 

2,925 

2,172 

2,206 

2,007 

2,562 

1,933 

2,457 

2,114 

2,735 

2,095 

3,432 

1,802 

2,113 

1,788 

2,500 

1,985 

2,970 

2,928 

2,853 

2,127 

3,006 

2,310 

2,528 

1,297 

2,896 

2,2a5 

2,650 

1,965 

3,326 

2,206 

1,644 

1,938 

3,257 

1,641 

2,284 

1,548 

3,196 

1,760 

2,055 

1,940 

2,776 

991 

1,926 

1,833 

3,481 

2,045 

1,984 

2,200 

3,164 

1,968 

1,984 

2,069 

2,422 

2,300 

1,867 

1,604 

3,138 

1,868 

1,406 

1,670 

2,706 

2,015 

1,790 

1,981 

2,617 

1,906 

2,161 

2,078 

2,195 

1,525 

1,936 

2,686 

2,328 

1,938 

1,981 

2,731 

2,196 

2,126 

2,337 

2,302 

2,007 

2,473 

2,527 

2,948 

1,846 

1,795 

1,996 

2,972 

2,678 

2,799 

2,601 

2,801 

2,227 

2,407 

2,847 

2,767 

•  2,094 

2,637 

2,749 

2,779 

2,282 

2,287 

2,717 

2,808 

2,685 

2,160 

2,455 

2,464 

2,794 

1,971 

2,520 

3,087 

2,998 

1,983 

2,616 

Dec. 


3,474 
3,339 
3,220 
3,661 
3,450 
2,908 
3,173 
3,203 
2,688 
2,862 
3,430 
3,168 
3,020 
2,997 
2,746 
2,662 
2,188 
2,619 
2,231 
2,537 
2,927 
3,188 
3,207 
3,407 
3,233 
2,662 
2,920 
3,272 
3,285 
3,441 
3,360 


NoTK.— Ice  conditions  January  and  February. 
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Estimaied  monthly  discharge  of  St.  Joseph  River  near  Buchanan,  Mi^.,Jor  1905. 
[Drainage  area,  3,935  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September 
October... 
November, 
December. 


Discharge  in  second-feet. 


Maximum. 


I 


8,122 
6,249 
10,260 
4,837 
4,853 
2,928 
3,432 
3,087 
3,481 
3,561 


Minimum.      Mean. 


2,451 
3,432 
3,558 
2,472 
1,749 
991 
1,406 
1,297 
1,846 
2,188 


4,784 
4,688 
6,080 
3,534 
2,994 
2,075 
2,306 
2,223 
2,617 
3,038 


I 


Runoff. 


Second-feet    rv^**  - 


1.22 

1.19 

1.54 
.898  i 
.700  I 
.527 
.586 
.565  I 
.665  I 

.772 


l.«r 


KALAMAZOO  RIVER  BASIN. 


DESCRIPTION  OF  BASIN. 


Kalamazoo  River  rises  in  southwestern  Jackson  County,  Mich.,  flows  in  a  general  noril- 
westerly  direction,  and  enters  Lake  Michigan  at  Saugatuck.     Its  length  is  about  100  rri.t  -. 

The  drainage  basin  is  mostly  overlain  with  deep  glacial  deposits.  There  is  no  importATir 
outcrop  of  rock  within  the  area,  although  in  the  vicinity  of  Ceresco  the  stream  flows  ovr* 
sandstone  of  the  Carboniferous  system.  Springs  issuing  from  glacial  moraines  or  breakiiif 
through  the  underlying  sandstone  from  the  great  artesian  basin  of  the  State  supply  the  rivt  - 
with  a  considerable  lx)dy  of  water. 

The  soil  of  the  drainage  ba^iin  is  light,  comprising  chiefly  sand  and  sandy  loam,  except  in 
the  marshes  and  river  valleys,  where  it  is  somewhat  impervious. 

Owing  to  its  steady  regimen  the  Kalamazoo  is  of  great  value  for  water  power.  Within 
the  past  five  years  three  dams  and  power  plants  have  been  constructed  to  generate  electricity 
for  electric  traction.  An  additional  plant  for  this  purpose  is  now  under  construction  at 
Ceresco.  Water  power  is  also  used  for  general  manufacturing  purposes  at  Allcgao,  Battle 
Creek,  Albion,  and  other  points. 

KALAMAZOO  nn'^ER  NEAR  AL.L.EGAX,  MICIT. 

This  station  was  established  April  4, 1901.  It  is  located  at  the  dam  of  the  Commonwealth 
Power  Company,  in  Trowbridge  Township,  6  miles  upstream-  by  the  river  fit>m  Allegan. 

The  dam  is  of  timber  cribwork  filled  with  stone,  resting  on  a  pile  foundation  in  clay  hard- 
pan.  It  is  equipped  with  thrx'c  Taintor  segmental  flood  gates,  each  of  19.7  feet  clear  width. 
The  pond  above  the  dam  covers  an  area  of  1,000  acres. 

In  the  adjacent  power  house,  fomiing  a  portionof  the  dam,  are  eight  43-inch  Leffel-Sam- 
son  turbines,  arranged  in  two  sots  on  a  horizontal  shaft,  each  set  controlled  by  a  sepanito 
governor.  The  turbines  run  continuously  and  the  flow  of  the  stream  Ls  nearly  all  utiliAni 
except  in  times  of  extreme  freshet,  when  the  water  level  is  controlled  by  means  of  the  flood 
gates.     The  efTcctive  head  varies  from  21  to  23  feet. 

The  gaging  record  includes  the  numljer  of  houi^  of  daily  run,  the  average  gate  opening  of 
the  turbines  as  indicated  by  the  index  wheels  of  the  governors,  the  stage  of  water  on  the  tail- 
race  gage,  and  the  reading  of  the  crest  gage.  The  crest  gage  is  set  with  its  zero  at  the  eleva- 
tion of  the  horizontal  spillways,  which  have  a  crest  width  of  20  feet  each  and  which  are  clc*^ 
by  the  Taintor  gates.  The  crest  gage  also  serves  to  show  the  depth  of  water  flowing  over 
the  crests  of  the  Taintor  gates  or  of  flash lx)ards  placed  on  them.     A  record  of  the  opening 
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u.r'ftd  cloaing  of  the  Taintor  gates  is  kept.  The  crest  and  tailrace  gages  are  set  with  a  difTcr- 
fiice  of  elevation  of  12  feet,  and  the  bench  mark  to  which  both  are  rcferrcd  is  the  top  of  the 
III  Msonr}'  pier  at  the  ent  ranee  to  the  flume.  The  elevation  of  this  bench  mark  above  the  zero 
of  the  crest  gage  is  16.05  feet,  and  above  the  zero  of  the  tailrace  gage,  28.05  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
t  lie  United  States  Geological  Survey: 

E>«5««iiptlon:  83,  pp  267-268;  97,  pp  457-459;  129,  p  32. 

Oiaaharge:  97,  p  458. 

Z>i8chaif;e.  dally:  83,  pp  269-270;  97,  p  459;  129,  pp  32-33. 

Discharge,  flood:  83,  pp  268-289. 

Discharge,  nionthly:  83,  p  271;  97,  p  460;  129,  p  33. 

Daily  discharge,  in  aecond^feet,  of  Kalamazoo  River  near  AUegan,  Mich.,  for  1905. 


Day. 


Jan.      Feb.     Mar. 


Apr.     May.    June.  |  July.  |  Aug. 


1 1  1,506 

2 1,229 

3 1,204 

4 1,128 

5 917 

6 928 

7 1,061 

8 ,  1,001 


1,129 
980 
833 
707 
780 

1,020 
901 
16 '  1,065 


9. 
lO. 

11. 
12. 
13. 
14. 
15. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 


925 
1,128 
992 
928 
929 
882 
940 
946 
25 1  1,065 


26. 
27. 
28. 
29. 
30. 
31. 


989 
779 
789 
732 
948 
878 


1,129 

1,065 
861 
928 
925 
851 
788 
)I28 
928 
914 
811 
571 
716 

1.183 
859 
861 
925 
85.5 
788 
992 

1,232 
716 
928 
861 
788 
725 
789 
720 


1,153 

979 

1,071 

1,084 

i,o;m 

1,198 
1,042 
969 
1,099 
1,117 
1,274 
1,308 
1,230 
1,050 
1,224 
1,019 
1,486 
2,087 
3,494 
3,157 
3,493 
3,470 
4,091 
5,219 
4,073 
3,702 
3,162 
3,152 
2,860 
2,783 
2,533 


2,403 
2,070 
1,780 
2,358 
2,318 
2,135 
1,734 
1,674 
l,5i)7 
1,470 
1,645 
1,457 
1,375 
1,447 
1,625 
1,509 
1,220 
1,101 
1,237 
1,099 
1,970 
1,952 
1,*^54 
1,778 
l,8l)9 
2,0J4 
1,949 
1,735 
1,545 
1,484 


1,115 
1,215 
1,254 
1,158 
1,158 
1,158 
1,146 
1,224 
1,021 
1,470 
2,415 
4,060 
3,220 
3,500 
3,360 
3,740 
3,420 
3,150 
2,583 
2,478 
2,428 
1,G01 
1,694 
l,fi01 
1,583 
2,324 
1,680 
1,725 
1,380 
1,464 
!  1,355 


1,304 
1,268 
1,219 
1,196 
1,087 
1,592 
2,025 
2,187 
2,282 
2,715 
3,317 
3,275 
3,275 
2,470 
2,580 
2,236 
1,718 
1,592 
1,515 
2,008 
1,926 
1,896 
1,530 
1,340 
1,469 

990 
1,034 
1,142 
1,020 

J84 


1,076  I 


1,261 
1,250  I 
1,268  I 
1,390  I 
1,661 

1,80-:*  I 

1,464  ' 
2,167  I 
2,310 
2,365  ; 
2,583  i 
1,970  , 
2,054 
1,419 
1,415 
1,345 
1,322 
1,207 
.1,16^ 
l,4(i5 
1,114 
1,157 
951 
891 
959 
707 
707 
779 


974 
705 

779 

992 

1,211 

KX) 

884 

918 

855 

861 

928 

716 

861 

861 

1,235 

1,372 

1,245 

1,297 

1,121 

1,110 

885 

1,080 

928 

928 

1,001 

788 

928 

914 

851 

779 


Sept. 


840 

1,020 

1,161 

844 

984 

983 

1,161 

851 

991 

786 

926 

958 

928 

917 

840 

914 

746 

956 

856 

946 

1,153 

1,178 

1,044 

1,006 

861 

861 

861 

858 

716 

990 


Oct.  !  Nov.  Doc. 


716 
851 
861 
928 
851 
917 
904 
713 
705 
851 
904 
904 
910 
851 
716 
980 
J28 
925 
989 
917 
980 

1,043 

1,770 
760 
855 
928 

1,002 
980 

1,209 
904 
773 


851 

851 

779 

779 

788 

1,256 

1,351 

1,590 

1,149 

1,464 

1,464 

1,590 

1,:«7 

1,115 

975 

833 

928 

992 

928 

1,192 

1,065 

1,052 

980 

788 

1,065 

716 

1,129 

1,031 

1,320 

1,420 


1,;'20 
1,380 
1,226 
1,160 
1,087 
1,122 
1,057 
993 
1,108 
1,096 
1,082 
1,160 
1,145 
1,177 
1,225 
840 
770 
917 
1,066 
1,115 
1,245 
1,289 
1,248 
1,023 
1,065 
1,130 
1,159 
1,322 
1,289 
1,151 
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Estimated  monthly  discharge  of  Kalamazoo  River  near  Allegan,  Mich.,  for  1905. 
[Drainage  area,  1,471  square  miles.] 

Run-off. 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Second-feet 
noil 


per  square 
nile. 


Depth  in 
incbe«. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


1,506 
1,232 
5,219 
2,403 
4,060 
3,317 
2,583 
1,372 
1,178 
1,770 
1,500 
1,380 


707 
571 
969 
1,009 
1,021 
084 
707 
705 
716 
705 
716 
770 


976 

880 

2,149 

1,720 

2,022 

1,806 

1,392 

U67 

938 

924 

1,093 

1,130 


5,219  I 


571 


1,332 


0.664 

.598 

1.46 

1.17    i 

1.37    I 

1.23 
.945 
.651 
.638 
.628 
.743 
.768 


.905 


O.TflS 

l.« 
1.30 
1.58 
1.37 
1.09 
.731 
.712 
.724 
.829 


READ'S  SPRINGS  NEAR  ALBION,  MIC  H. 

A  gaging  station  was  established  December  7  and  8,  1904,  for  the  purpose  of  obtaining 
information  concerning  the  permanence  of  the  supply  furnished  to  streams  by  the  numerous 
springs  in  the  Michigan  moraines.  A  weir  was  erected  on  the  largest  group  of  such  springs 
that  has  been  observed  in  lower  Michigan.  This  group  is  located  near  the  western  city 
limit  of  Albion,  Mich.,  and  the  outflow  passes  into  the  Kalamazoo  River  below  the  junction 
of  the  two  main  branches. 

The  soil  at  the  springs  is  coarse  gravel  and  quicksand.  Higher  ground,  including  a 
morainic  ndge,  lies  to  the  southwest.  Within  about  500  feet  of  the  springs  is  a  gravel  pit, 
in  which  water  sometimes  occurs  at  an  elevation  about  the  same  as  that  of  the  springs. 
Ground  water  in  an  adjoining  well  on  land  10  to  20  feet  above  the  springs  is  found  at  a 
depth  of  14  feet. 

The  weir  has  a  level  crest  of  3  feet  net  length,  with  two  end  contractions.  The  discharge 
is  calculated  by  the  Francis  formula  from  gage  readings  taken  once  each  week  by  M.  O.Reed. 
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Iwd^e  heights f  in  feet,  and  discharge  in  second-feet,  of  Reed* s  Springs  near  Albion,  Mich.,  for 

1904  and  1905. 


Dftte. 


1904. 


Gage 
kcignt. 


heigl 


I>c»oember8.. 
I>vceniber  12. 
r>ecember  19. 
I>ooeinber26. 


1905. 


JMnuary  2... 
Ja&nuary  9... 
January  16.. 
January  23.. 
January  30.. 

February  6.. 

February  13. 

February  20. 

February  26. 

March  5 

March  12 

March  22..... 

March  26. ... . 

April  2 

April  9. 

April  16 

April  23 

April  30 

May7. 

May  14. 

May21 

May28 


1.086 
1.09 
1.09 
1.09 

1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.11 
1.13 
1.12 
1.12 


Dis- 
ohargi'. 


2.64 
2.66 
2.66 
2.66 

2.75 
2.75 
2.75 
2.75 
2.72 
2.75 
2.76 
2.75 
2.75 
2.75 
2.75 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
2.85 
3.14 
2.94 


Date. 

1905. 

June  4 

June  11 

June  17 

June  25 

July  9. 

July  16 

July  23 

July  30 

August  6 

August  13 

August  27 

September  3 

September  10 

September  24 

October  1 

Octobers 

October  15 

October  22 

October  29 

November  5 

November  12 

November  19 

November  26 

December  3 

December  10 

December  17 


Ciage 
height. 


Dis- 
charge. 


1.11 

2.85 

1.12 

2.94 

1.12 

2.94 

1.12 

2.94 

1.10 

2.75 

1.12 

2.94 

1.11 

2.85 

1.10 

2.76 

1.10 

2.75 

1.10 

2.75 

1.10 

2.75 

1.09 

2.66 

1.09 

2.66 

1.09 

2.66 

1.09 

2.66 

1.08 

2.57 

1.08 

2.57 

1.08 

2.57 

'  1.08 

2.57 

1.08 

2.57 

1.085 

2.62 

1.08 

2.57 

1.08 

2.57 

1.08 

2.67 

1.09 

2.66 

1.08 

2.57 

GRAND  RIVER  BAvSIN. 


DESCRU-TIOX  OF  BASIN. 


Grand  River  rises  in  the  southern  part  of  Jackson  County,  Mich.,  flows  in  a  general  north- 
erly and  northwesterly  direction,  and  empties  into  Lake  Michigan  at  Grand  Haven.  Its 
drainage  area,  which  comprises  a  rich  agricultural  region  in  the  south-central  portion  of 
Michigan,  includes  extensive  swamps  and  marshes  but  comparatively  few  lakes.  At  Grand 
Rapids  the  stream  passes  over  a  limestone  ledge,  making  a  considerable  fall,  which  has  been  . 
developed  for  power  purposes,  and  at  Grand  Ledge  a  similar  descent  occurs  over  Carbonifer- 
ous sandstone. 

The  Grand  receives  a  number  of  important  tributaries,  notably  Flat,  Thornapple,  Maple, 
Lookingglass,  and  Red  Cedar  rivers. 

Gaging  stations  are  maintained  by  the  United  States  Geological  Survey  on  the  main 
stream  at  Grand  Rapids  and  North  Lansing,  and  arrangements  have  been  made  for  the 
establishment  of  a  station  near  the  headwaters  at  Jackson.  Observations  of  stage  during 
floods  are  taken  at  a  number  of  points  along  the  river  by  the  United  States  Weather  Bureau. 

GRAND  RIVER  AT  JACKSON,  MICH. 

The  gage  at  Jackson  is  not  yet  installed,  but  a  current-meter  measurement  was  made 
November  11, 1905,  by  R.  E.  Horton  and  E,  F.  Weeks  at  the  North  Street  Bridge,  at  which 
point  the  stream  flows  over  a  sandstone  bed.  The  water  surface  was  3.92  feet  below  the  top 
of  the  downstream  side  of  the  right  abu^uivn^    T^q  ^wchargo  was  122  second-feet. 
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GRAND  RIVER  AT  NORTH   LANSING,  MICH. 

This  station  was  established  March  2,  1901.  It  is  located  at  the  Seymotjr  Street  Bridge- 
a  short  distance  below  the  North  Lansing  dam. 

The  channel  is  nearly  straight  for  200  feet  above  and  below  the  station.  Tlie  hed  o(  '[• 
stream  is  composed  of  gravel  and  silt  and  above  the  bridge  is  thickly  overgrown  with  we»<K 
The  bridge  makes  a  slight  angle  with  the  normal  to  the  direction  of  the  current.  The  r  r- 
rent  becomes  sluggish  at  low  stages. 

Discharge  measurements  are  made  from  the  two-span  bridge  to  which  the  gage  is  attAcbd 
Each  span  has  a  length  of  92  feet.  The  initial  point  for  soundings  is  the  face  of  the  left 
abutment,  downstream  side. 

The  vertical  gage,  which  is  read  by  Thomas  Costigan,  is  attached  to  the  downstream  eod 
of  the  central  pier  of  the  bridge. 

About  November  8,  1901,  a  low,  submerged  dam  was  constructed  a  short  distance  dvmn- 
stream  from  the  gaging  station,  to  supply  water  to  the  factory  of  the  Michigan  Beet  Su<?tf 
Company.  The  diversion  at  this  point  is  small  compared  with  the  (low  of  the  stream.  Il 
order  to  determine  the  effect  of  the  submerged  dam  on  the  gage  readings,  a  second  gage  «j.- 
established  a  little  farther  downstream  and  comparative  readings  were  taken.  The  e4f» 
readings  onade  prior  to  the  constructioi^  of  the  dam  were  corrected  from  the  data  tht> 
obtained. 

Beginning  October  10,  1904,  gage  readings  have  been  taken  three  times  eacli  day  -  a*. 
6  a.  m.,  noon,  and  6  p.  m.  The  mean  gage  height  for  the  day  has  been  obtained  bv  add  li;: 
together  twice  the  morning  reading,  the  noon  reading,  and  twice  the  afternoon  reading,  arw: 
dividing  by  5.  The  different  readings  are  thus  given  weight  in  proportion  to  the  nunil>er  <>f 
hours  for  which  they  are  assumed  to  represent  the  stage  of  the  stream.  It  was  found  tttat 
by  using  the  three  daily  readings  in  this  manner  the  integral  discharge  could  be  cK^I^ 
approximated. 

Observations  of  the  stage  were  taken  at  half-hour  intervals  during  a  portion  of  tin?  ii»w- 
water  season  of  1904,  in  order  to  determine  the  diiimal  variation  in  stage  and  dLsrharci> 
resulting  from  the  draft  and  storage  at  the  mills  and  dam  just  above  the  gaging  station.  T^.f 
half-hourly  observations  were  plotted,  and  the  actual  daily  discharge  was  integrated  fn-rn 
the  diagrams  by  planimeter.  The  diurnal  variation  is  a  maximum  in  low  water,  decreasing 
in  effect  as  the  stage  of  the  stream  increases. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers  <.>f 
the  United  States  Geological  Survey : 

Description:  65,  p  315;  83,  p  279;  97,  p  448;  129,  pp  33-35. 

Discharge:  83,  p  280;  97,  p  449;  129,  p  35. 

Discharge,  daily:  83,  pp  281-282;  97,  p  451. 

Discharge,  monthly:  83,  p  283;  97,  p  452;  129,  p  37. 

Flood-station  data:  129,  p  38. 

Gage  heights:  65,  p  315;  83,  p  280:  97,  p  449    129,  p  35. 

Rating  table:  97,  p  450;  129,  p  36. 
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Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

OaKe 
height. 

Dis- 
charge. 

J  une  1 

H.  R.  Beebe 

Feet. 
186 
180 

Sq.ft. 
559 
724 

Ft.  per  sec. 
1.41 
1.51 

Feet.        Sec.-ft. 
3. 12                788 

>J'>vember  10. . 

E.  F.  WeekB 

3.80            1  na'{ 

Daily  gage  height,  in  feet,  of  Grand  River  at  North  Lansing,  Mich.,  for  1905. 


1. 
2. 
3. 

4. 
5. 
6. 
7. 

8. 

9. 
10. 
II. 
12. 
13. 
14. 
15. 
IG- 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 
3.23 

June. 

July. 

Aug. 

Sept. 
2.61 

Oct. 
2.38 

Nov. 

1.92 

1.99 

1.99 

5.24 

2.76 

2.77 

3.39 

2.41 

2.13 

1.98 

2.21 

5.04 

3.34 

2.77 

2.5 

2.97 

2.84 

2.52 

2.53 

1.96 

2.1 

2.06 

4.6 

2.98 

2.6 

2.72 

2.87 

2.64 

2.44 

2.66 

2.1 

2.06 

2.02 

4.47 

3.04 

2.27 

2.6 

3.04 

2.86 

2.42 

2.56 

2.04 

1.56 

2.02 

4.49 

3.28 

2.64 

3.05 

3.0 

2.72 

2.46 

2.28  i 

2.05 

2.2 

2.24 

4.19 

3.04 

10. 22 

3.0 

3.02 

2.74 

2.33 

3.04  ' 

1.87 

2.14 

1.97 

4.1 

3.58 

13.39 

3.08 

2.83 

2.7 

2.17 

3.57 

1.94 

2.36 

2.12 

3.85 

3.25 

12.8.5 

3.11 

2.88 

2.66 

1.86 

3.56 

2.38 

2.08 

2.28 

3.74 

3.53 

12.08 

2.83 

2.84 

2.66 

2.16 

3.57 

2.12 

2.2.5 

2.32 

3.55 

3.34 

10.44 

3.2« 

2.57 

1.98 

2.12 

3.63 

2.24 

2.06 

2.42 

3.77 

4.08 

8.72 

3.89 

2.55 

2.54 

2.22 

3.31 

2.11 

2.04 

2.57 

3.91 

5.44 

7.7 

4.04 

2.45 

2.67 

2.29 

3.16 

1.86 

2.16 

2.72 

3.82 

6.42 

7.28 

3.8 

2.66 

2.43 

2.13 

3.5 

2.01 

2.22 

2.44 

3.67 

7.12 

6.07 

3.89 

2.64 

1.92 

2.1 

3.3 

2.06 

2.14 

2.52 

3.48 

6.34 

5.61 

3.61 

2.8 

2.31 

2.06 

3.3 

2.24 

2.08 

2.5 

3.09 

5.66 

5.16 

3.42 

2.92 

2.4 

2.2 

3.16 

2.11 

1.88 

2.86 

3.18 

5.3 

4.62 

3.16 

2.88 

2.76 

2.14 

3.02 

2.16 

2.3 

5.41 

3.17 

5.66 

4.21 

3.1 

2.82 

4.12 

2.36 

2.88 

2.14 

1.79 

7.14 

2.93 

5.43 

4.18 

3.11 

2.65 

5.1 

2.11 

2.46 

1.93 

2.32 

7.63 

2.96 

4.96 

3.8 

2.94 

2.94 

5.08 

3.0 

3.0 

2.05 

2.38 

7.82 

3.99 

4.22 

3.82 

2.72 

3.27 

4.34 

3.37 

2.83 

1.73 

2.42 

7.28 

5.54 

4.06 

3.72 

2.67 

3.21 

4.2 

2.16 

2.8 

2.02 

2.16 

7.0 

5.46 

3.75 

3.72 

2.4 

2.92 

3.7 

3.02 

2.68 

2.16 

1.96 

6.59 

5.03 

3.74 

3.3 

2.46 

2.76 

2.86 

3.08 

2.55 

2.66 

1.85 

6.8 

4.63 

3.57 

3.21 

2.65 

2.5 

3.29 

2.7 

2.46 

2.3 

2.14 

6.59 

4.24 

3.8 

3.38 

2.58 

2.69 

3.08 

2.77 

2.26 

1.97 

2.36 

5.03 

4.14 

3.8 

3.14 

2.49 

2.3 

2.63 

2.72 

2.75 

2.0 

2.18 

5.57 

3.9 

3.24 

2.86 

2.28 

2.62 

2.72 

2.46 

2.93 

2.12 

4.78 

3.52 

3.29 

2.86 

2.9 

2.54 

2.51 

2.35 

3.32 

2.18 

5.28 

3.53 

3.4 

2.8 

3.68 

2.7 

2.32 

2.7 

3.3 

1.92 

5.43 

2.92 

3.18 

2.6 

2.5 



3.30 
3.27 
3.21 
3.12 
3.02 
3.02 
3.(K) 
3.16 
3.17 
3.48 
3.64 
3.07 
3.05 
2.74 
2.62 
2.34 
2.16 
2.88 
2.8 
2.52 
,2.71 
2.91 
3.04 
2.65 
2.58 
2.82 
2.77 
2.82 
2.99 
3.61 


Note.— River  partly  frozen  January  1  to  April  1. 
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STREAM    MKASUREMENT8   IN    1905,  PART   VI. 


Siaiion  rating  table  for  Grand  River  at  North  Lansing y  Mick.,  from  January  1  to  Decemhtr 

31,  1906. 


Gage 
height. 

Dischasge. 
Sec.'ft. 

hei^t. 
Feet. 

Discharge. 

Gase 
height. 

Discharge. ' 

1 
Sec.-/l.     1 

Gage 
height. 

Discharge. 

Feet. 

Sec.-fl. 

Feel. 

Feet. 

Sec-fi. 

1.50 

167 

3.30 

854    1 

5.10 

1,820      ; 

6.90 

3,170 

1.60 

194 

3.40 

902 

5.20 

1,880 

7.00 

3,2W 

1.70 

222 

3.50 

950 

5.30 

1,940 

7.20 

3,445 

1.80 

251 

3.60 

999 

5.40 

2,000 

7.40 

3,635 

1.90 

281 

3.70 

1,049 

5.50 

2,065 

7.60 

3.830 

2.00 

313 

3.80 

1,099 

5.60 

2,130 

7.80 

4,030 

2.10 

347 

3.90 

1,149    ! 

5.70 

2,195 

8.00 

4,240 

2.20 

383 

4.00 

1,200 

5.80 

2,265 

8.20 

4,455 

2.30 

421 

4.10 

1,255    1 

5.90 

2,335 

8.40 

4,675 

2.40 

461 

4.20 

1,310 

6.00 

2,405 

8.60 

4,900 

2.50 

502 

4.30 

1,365 

6.10 

2,485 

8.80 

5,130 

2.60 

544 

4.40 

1,420 

6.20 

2,565 

9.00 

5,370 

2.70 

586 

4.50 

1,475 

6.30 

2,645 

1        9.20 

5,610 

2.80 

629 

4.60 

1,530 

6.40 

2,730 

1        9.40 

5,870 

2.  go 

672 

4.70 

1,685 

6.50 

2,815 

1        9.60 

6,130 

3.00 

716 

4.80 

1,640 

6.60 

2,900 

9.80 

6,400 

3.10 

761 

4.90 

1,700 

6.70 

2,990 

10.00 

6,680 

3.20 

807 

;        5.00 

1,760 

1 

6.80 

3,060 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discbaige  measure- 
ments made  during  1902-1905.  It  is  well  defined  between  gage  heights  1  foot  and  5.4  foet,  and  fairiy 
well  defined  above  6.4  feet. 


Estimated  monthly  discharge  of  Grand  River  at  North  TMnsing,  Mich. ,  for  1905. 
[Drainage  area,  1,230  square  miles.] 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Month. 


The  year. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean. 


509 

460 
4,051 
2.091 
3,309 
12,630 
1,222 

897 
1,820 

888 
1,014 
1,019 


12,630 


231 
183 
303 
685 
681 
410 
413 
421 
287 
209 
406 
360 


183 


355 

1,493 

1,240 

1,342 

2,801 

738 

631 

732 

479 

705 

711 


964 


R  un-off. 


0.279  j 
.289 
1.21 
1.01 
1.09 


0.322 
.3)1 
1  40 
1.13 
1.36 
2.54 


600 

.6S3 

513 

.591 

595 

.664 

389 

.44S 

573 

.639 

578 

.666 

Note.— Estimates  not  corrected  for  ice  conditions  during  January,  February,  and  March, 
estimated  Decenit>er  31. 


Diacbmige 
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GRAXI>  lUVI&R  AT  GRANI>  RAPIDS,  MICH. 

This  statioD  was  established  March  12,  1901,  by  L.  W.  Anderson,  city  engineer  of  Grand 
Rapids.    It  is  located  at  the  Fulton  Street  Bridge. 

The  channel  is  straight  for  several  hundred  feet  above  and  below  the  station  and  is 
broken  by  three  bridge  piers.  The  gaging  section  is  shallow,  and  the  bed  is  composed  of 
cobblestones  and  gravel,  underlain  by  limestone.  The  current  is  rapid  and  the  velocity 
is  poorly  dbtributed  at  low  stages.. 

Dischai^  measurements  are  made  from  the  four-span  bridge  at  which  the  gage  is  located. 
The  initial  point  for  soundings  is  the  face  of  the  left  abutment,  downstream  side. 

The  gage,  which  was  read  during  1905  by  Henry  A.  Hopie,  is  attached  to  the  upstream 
end  of  the  ice  breaker  of  the  left  bridge  pier.  The  elevation  of  its  zero  is  0.55  foot  below 
the  city  datum.    All  gage  heights  have  been  expressed  as  elevations  above  the  city  datum. 

Information  in  regard  to  this  station  is  contained  in  the  foHowing  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  pp  315-316;  83,  p  272;  97,  p  442;  129,  pp  37-3S. 

Discharge:  49,  pp  242,  245;  83,  p  272;  129,  p  38. 

Discharge,  daily:  83,  pp  275-276;  97,  p  446; 

Discharge,  monthly:  75,  pp  111-112;  83,  p  277;  97,  p  447;  129,  p  40. 

Flood-station  data:  129,  p  36« 

Gage  heights:  49,  pp  242,  243-244;  65,  pp  316-317;  83,  pp  273-274;  97,  p  443;  129,  pp  3^-39. 

Rating  table:  97,  pp  444-446;  129,  p  39. 

Water  powers:  49,  pp  247-249. 

Discharge  meamtremenls  ofGnmd  River  at  Grand  Rapids j  Midi.^  in  1906. 


Date. 


March  20. 
March  21 . 
March  22. 
March  23. 
March  24. 
March  25. 
March  27 . 
March  28. 
March  29. 
March  30. 
March  31. 
April  1... 
April  4... 
Aprils... 
April  11  .. 

June  7 

June? 

Junes 

June  9 


Hydrographcr. 


March  19 Davis  and  lloxie. 


Davis  and  Roben. . 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

do 

....do 

....do 

....do 

..-.do 

....do 

....do 

Davis  and  Luther. 

....do 

....do 

....do 


Gage 
height.^ 


Dis- 
charge. 


Feet. 

Sec.-ft. 

7.33 

12,380 

7.40 

9,686 

8.20 

12,760 

8.52 

13,890 

8.85 

14,720 

10.05 

17,510 

11.30 

20,7(30 

12.20 

23,360 

11.60 

21,270 

10.63 

18,150 

9.65 

16,040 

8.73 

13,700 

7.83 

11,910 

6.10 

8,924 

4.60 

7,139 

3.15 

5,448 

13.83 

29,490 

14.60 

34,900 

18.10 

47,610 

18.45 

49,300 

o  Elevation  above  city  datum. 
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Daily  gage  height,  in  feet,  of  Grand  River  at  Grand  Rapids,  Mich.,  for  1905. 


1.. 

2.. 

3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25., 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Jan. 


1.12 

1.1 
.95 
.75 
.65 


.65 
1.22 
1.55 
1.6 
1.5 
1.15 


1.15 
1.15 
1.05 

.9 

.8 

.62 


Fob. 


0.88 
.9 
.95 
.9 


1.05 

1.1 

1.3 

1.3 

1.25 

1.25 


1.2 

1.25 

1.3 

1.4 

1.15 

1.3 


1.2 
.95 


.9 

.8 

.8 

.65 

.7 

.75 


Mar. 


0.75 
.78 


.7 


.7 

.65 

.65 

.68 

.7 

.8 


.95 
.95 
.95 
.95 
.95 
4.05 
7.2 
8.2 
8.22 
8.52 
8.85 
10.2 
11.35 
12.15 
12.2 
11.52 
10.42 
9.58 
8.65 


Apr. 

May. 

7.85 

1.9 

1.95 

•6.65 

1.68 

6.12 

1.62 

5.75 

1.5 

5.4 

1.3  ■ 

5.1 

4.62 

2.05 



1.85 

3.45 

2.2 

3.2 

2.75 

2.95 

3.82 

2.8 

4.68 

2.6 

2.38 

6.55 

6.82 

1.85 

6.8 

1.65 

6.55 

1.4 

6.05 

1.4 

5.9 

1.7 

2.65 

4.45 

3.8 

3.68 

3.25 

3.52 

2.78 

3.32 

2.95 

2.92 

4.02 

2.7 

2.55 

4.42 

3.5 

3.5 

June. 

3.15 
2.75 
2.3 


2.65 
10.6 
14.2 
18.12 
18.42 
17.7 
16.45 
15.25 
13.8 
12.52 
11.15 
9.85 
8,7^ 


6.2 

5.0 

4.05 

3.45 

3.0 

2.02 


2.35 

1.96 

1.8 

1.45 

1.25 


July.     Aug. 


1.75 

1.45 

1.1 

2.2 

2.55 


1.12 


1.65 
1.9 
2.2 
2.75 


2.6 

2.8 

3.02 

3.45 

3.62 

3.35 


1.85 
1.35 
1.2 
1.0 
.8 


2.5 

2.1 

1.85 

1.58 

1.3 

1.06 


.4 

.85 
1.3 
1.5 
1.45 
2.2 


3.05 
2,62 
2.2 


.75  ' 

1.65 

.0    1 

1.15 

1.3 

.35 

.95 

1.0 

.25 

.85 

.35  . 

.6 

.75 

1.55 

.55 

.65 

1 

.45 

.65 

2.25  I      .3 


Sept.  I  Oct.      Nov.  .  Doc. 


0.3    1 
.65  i 


1.85 
1.75 
1.35 
1.1 
.8 


.5  , 

.35 

.3 

.35 

.35 

.35 


1.65 
1.85 
2.15 
2.45 
2.35 
1.95 


0.5 
.5 

•*     I 
.35 

.3    ' 

.2 


I 


.05 

.15 

.15 

.2 

.2 

.2 

.2 


.05 

.2 
2.45 
3.25 
3.18 
2.8    I 

2^4    I 

2.1   i 

1.9 
1.7 
1.3S 
1.3 


0.8 

2.  or. 

.85 

1.9 

.75 

.7 

1.7 

l-ii 

1.62 

1-5 

1.98 

1.7 

2.15 

1.35 

2.4 

1.3 

2-35 ; 

2.15 

1  .15 

1.6 

1.78 

1.6 

1.52 

1.4 

1.35 

1.08 

1.0 
.8 
.92 
.98 

1.05 


.75 
1.3 
1.85 


1.5 
l.I 


.s 
l.ll-l 


1.15 
l.> 
l.So 
2.1 


Note.— No  ice  at  this  station  during  1905. 
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Station  rating  table  for  Grand  River  at  Orand  Rapids,  Mich.,  from  January  1  to  December  31, 

1906, 


Gage 
height. 


Feet. 

aoo 

0.10 
0.20 
0.30 
0.40 
0.50 
0.60 
0.70 
0.80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 


iachaige. 

Ga«e 
height. 

Feet. 

Discharge. 

Gaae 
height. 

DlachaiKE^. 

Gage 
height. 

D  Iachaige. 

8ec.-ft, 

8ec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft. 

1,700 

1.90 

3,750 

3.80 

5,960 

7.40 

11,230 

1.806 

2.00 

3,860 

3.90 

6,0M) 

7.60 

11,610 

1,012 

1        2.10 

3,970 

4.00 

0,200 

7.80 

12,000 

2,018 

2.20 

4,060 

4.20 

0.460 

8.00 

12,400 

2.125 

2.30 

4,195 

4.40 

6.720 

&20 

12,820 

2,232 

2.40 

4.310 

4.00 

6,980 

8.40 

13,260 

2,330 

2.50 

4,425 

4.80 

7,240 

8.60 

13,700 

2,446 

2.60 

4,540 

5.00 

7,500 

8.80 

14,160 

2,554 

2.70 

4,655     ; 

5.20 

7,760 

9.00 

14,640 

2.662 

2.80 

4,770 

5.40 

8,040 

9.50 

15,870 

2,770 

2.90 

4,885 

5.60 

8,320 

10.00 

17,160 

2,878 

aoo 

5,000 

5.80 

8,600 

11.00 

20,000 

2,986 

3.10 

5.120 

6.00 

8.900 

12.00 

23,100 

3,005 

3.20 

5,240 

6.20 

9,200 

13.00 

26,560 

3,204 

3.30 

5.360 

6.40 

0,520 

14.00 

30,340 

3,313 

3.40 

5,480 

0.60 

9,840 

15.00 

34,400 

3,422 

3.50 

5,600 

6.80 

10.160 

16.00 

38.000 

3,531 

3.60 

5.720 

7.00 

10,500 

17.00 

43.000 

3.640 

3.70 

5.840 

.  7.20 

10,860 

laoo 

47,450 

The  above  table  Is  applicable  only  for  open-channel  con(lition.s.  It  Is  based  on  discharge  measurementa 
made  during  1901-1905.  It  is  well  defined  between  gage  heights  8  fi>et  and  14  feet.  The  table  has  Xteen 
extended  lieyond  these  limits. 

Estimated  monthly  distharge  of  Orand  River  at  Grand  Rapids,  Mich.,  for  1906. 
[Drainage  area,  4,900  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September.. 

Octol)er 

November., 
I)ecemJ)er.. 


Discharge  in  second-feet. 
Maximum.    Minimum, 


3,422 
3,204 
23,760 
12,100 
1J,190 
49,340 
6,744 
5,060 
4,368 
5,300 
4,310 
3,970 


The  year. 


49,340 


Mean. 


2,178 
2,392 
2,392 
3,204 
3,095 
3,040 
1,965 
2,018 
2,018 
1,753 
2,446 
2,178 


1,753 


2,096 
2,832 
8,706 
5,819 
5,996 
15,670 
3,707 
3,204 
2,802 
2,813 
3,201 
3,067 


5,050 


Run-oflT. 


Second-feet 
per  sQuare 


0.5S0 
.678 
1.78 
1.19 
1.22 
3.20 
.767 
.654 
.600 
.674 
.653 


Depth  In 
Inches. 


0.634 
.602 
2.05 
1.33 
1.41 
3.57 
.873 
.754 
.658 
.662 
.729 
.722 


13.99 


Note.— Discharge  interpolated  on  days  when  gage  was  not  read. 
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.        MUSKEGON  RIVER  BASIN. 
DESCREPTIOX  OF  BASIN. 

Muskegon  River  drains  an  area  2,663  square  miles  in  extent,  lying  directly  north  of  d  -. 
Grand  River  basin.  Its  headwaters  rise  in  the  north-central  part  of  the  southern  peniii:su.U 
of  Michigan,  whence  it  flows  in  a  general  southwesterly  directioQ  until  it  eateis  Lake  Mklii- 
gan  near  the  city  of  Muskegon.  Originally  its  basin  was  covered  with  pine  timber,  but  i:  i- 
now  almost  entirely  cleared  and  large  stump-covered  areas  form  a  conspicuous  feattirp  of  ih' 
topography. 

From  the  vicinity  of  Evart  to  Newaygo  the  Muskegon  flows  between  high  banks  and  has  & 
rapid  fall.  Levels  run  for  the  purpose  show  that  within  a  distance  of  10  miles — 5  mik^  e^rr 
way  from  Big  Rapids — there  is  a  total  fall  of  104  feet,  practically  all  of  which  could  !•= 
economically  developed,  as  there  are  favorable  sites  for  the  location  of  darns.  Sixteen  U^ 
of  this  fall  are  now  utilized,  and  anew  dam,  which,  it  is  stated,  will  develop  34  feet,  is  nu« 
under  construction.  It  is  intended  to  transmit  the  electric  power  to  Grand  Rapids  and 
Muskegon. 

In  connection  with  power  development  good  opportunities  exist  for  the  conservation  oi 
flow  by  artificial  storage.  The  water  surface  areas  of  the  principal  lakes  of  the  wateni^ted 
and  of  the  tributary  drainage  which  they  control  is  given  below: 

Drainage  and  surface  areas  of  lakes  in  Muskegon  River  nxUerdted. 


Miiskrat  Lake  and  group 

Clam  Lakes 

Higgins  Lake 

Houghton  Lake 

Higgins  and  Houghton  lakes. 


Drainage 
anpa. 

Wat«-r 
surfairy 

"?tf.  milrs. 

Sq.miif' 

57 

v» 

67 

»i-7 

67 

IS.'-. 

185 

31  " 

2S2 

♦..M 

In  the  upper  portion  of  the  watershed  there  is  a  total  lake  areA  of  about  1 10  square  mik^ 
Formerly  a  lumberman's  dam  was  maintained  for  the  purpose  of  flooding  logs  betwet'o 
Higgins  and  Houghton  lakes,  but  this  has  l)een  washed  out.  A  lumberman's  dam,  built  vi 
logs  and  earth,  which  still  remains  alK)ut  1  mile  below  the  foot  of  Houghton  Lake,  raises  thf 
water  level  in  that  lake  4  feet,  providing  a  storage  of  3,350,000,000  cubic  feet,  in  round 
numbers. 

MUSKEGON  RIVER  AT  NEWAYGO,  MICH. 

This  station  was  established  in  March,  1901.  It  is  located  at  the  dam  of  the  Newayvn 
Portland  Cement  Company,  which  crosses  the  Muskegon  in  a  deep  valley  above  the  vill&gr 
of  Newaygo. 

The  dam  is  of  timber,  having  framed  cribs  filled  with  stone.  It  is  provided  with  a  main 
spillway,  with  log  ways,  and  with  four  flood  ways.  The  flood  ways  are  fitted  with  Taintof 
segmental  flood  gates,  which  are  operated  by  a  traveling  crab.  A  record  is  kept  of  the  time 
and  amount  of  opening  of  the  flood  gates  and  log  ways,  as  well  as  of  the  depth  of  ¥rater  on 
the  crests  of  the  spillways.  Ordinarily  the  log  ways  and  flood  gates  are  closed  and  the  entire 
flow  passes  over  the  main  spillway  or  through  the  turbines.  Water  is  carried  from  l\w 
()ond  to  the  power  house  by  a  short  headrace,  separated  from  the  stream  channel  by  a  crib 
breakwater. 


-^ 
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The  power  house  contained  originally  two  turbine  units,  but  the  number  has  recently 
l>een  increased  to  four  units.  Each  unit  comprises  four  35-inch  LefTel-Samson  turbine 
irunners  mounted  on  a  horizontal  shaft,  and  connected  to  the  electric  generator  by  endless 
i:^pe  drives.  Each  unit  is  controlled  by  a  Lombard  governor,  and  beginning  with  August, 
1904,  hourly  readings  of  the  governors  have  been  taken. 

The  gaging  record  includes  a  statement  of  the  number  of  hours  a  day  each  unit  is  operated, 
together  with  the  average  gate  openings.  The  wheels  are  ordinarily  operated  continuously, 
Cwenty-four  hours  each  day. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  49,  pp  249-260;  83,  p  285;  97,  p  442;  129,  pp  41-42. 
DiachargBy  mean  dally:  129,  pp  4^-45. 
Discharge,  monthly:  129,  pp  45-46. 

DaUy  dist^utrge,  in  ueonA-feeij  of  Muskegon  River  at  Newaygo ^  Miek.ffor  1905. 


Day. 


Mar. 


I 


Apr. 


2,m 
2,173 

2,2eo 

2,207 
2,533 

6 2,669 

7 ' 2,485 

8 1    3,461       2,466 

0 1    3,454 

10 j     3,412 


11 3,450 


12. 
13. 
14. 
15. 
16. 
17. 


3,443 
3,508 
3,508 
2,188 
2,150 
2,113 
18 !    3,038 


19 

3,373 

20 

3,310 

21 

3,029 

22 

3,061 

23 

1,796 

24 

2,972 

25 

2,658 

26 

2,350 

27  .  . 

2,237 

28 

2,350 

20 

2,426 

30 

2,110 

31 

2,094 

2,472 
2,631 
2,669 
2,615 
2,557 
2,383 
2,446 
2,301 
1,963 
1,955 
2,019 
1,876 
1,979 
1,843 
1,813 
1,876 
1,864 
1,589 
1,580 
1,482 
1,493 
1,504 


May. 


June. 


1,525 
1,1546 
1,563 
1,648 
1,765 
1,728 
2,519 
2,616 
2,382 
2,404 
2,843 
3,060 
2,248 
2,505 
2,462 
2,366 
2,533 
2,126 
2,231 
2,029 
1,933 
1,933 
2,058 
2,142 
2,059 
2,125 
1,966 
1,334 
1,356 
1,854 
1,941 


1,697 
1,634 
1,578 
1,504 
3,120 
6.885 
7,121 
5,438 
3,713 
2,966 
2,407 
2,354 
2,156 
2,003 
1,806 
1,961 
1,422 
1,347 
1,309 
1,255 
1,422 
1,356 
1,290 
3,352 
1,255 
1,388 
1,222 
1,214 
1,170 
1,146 


July. 


Aug. 


Sept. 


1,106 

1,075 

1,182 

1,226 

1,504 

1,458 

1,431 

1,430 

1,458 

1,319 

1,224 

1,430 

1,258 

1,214 

1,224 

1,309 

1,193 

1,415 

1,308 

1,309 

1,373  i 

1,194  ' 

1,066  j 

1.199  I 

1, 125  ' 

1,111 

1,090 

1,069 

1,258 

1,378 

1,114 


1,231 
1,052 
1,041 
1,162 
1,271 
1,131 
1,122 
1,066 
988 
977 
1,060 
968 
1,100 
1,006 
1,022 
.  909 
936 
999 
1,026 
1,240 
1,246 
1,078 
1,217 
1,022 
1,102 
1,057 
1,229 
1,229 
1,164 
1,122 
1,073 


1,080 
1,200 
1.565 
1,410 
1,373 
1,104 
1,066 
968 
950 
1,015 
1,050 
1,000 
1,093 
1,136 
1,146 
1,286 
1,326 
1,420 
1,203 
1,214 
1.190. 
1,138 
1,037 
1.089 
1,025 
1,013 
067 
860 
869 
977 


Dec. 


966 
1,095 
1,048 
1,039 
941  \ 
961  I 
908  I 
998  ' 
988  ' 
1,041 
1.154 
1,130 
943 
1,066 
1,091 
994 
1,326 
1,4C0 
1,626 
1,262 
1,522 
1,278 
1,174 
1,152 
1,125 
1,208 
1,238 
1,273 
1,112 
1,305  i 
1.246  I 


I 


1,256 
1,229 
1,234 
1.293 
1,047 
1,243 
1,466 
1,410 
1,319 
1,489 
1,223 
1,228 
1.295 
1,439 
1,480 
1,256 
083 
1,020 
1,094 
1,131 
1,287 
1,239 
1,191 
1,256 
1.389 
1,357 
1,000 
1,427 
1,617 
1,065 


1,516 

1,516 

1,357 

1.411 

1,117 

1,284 

1,316 

1,260 

1,363 

1,462 

1,400 

1,402 

1,380 

1,166 

1,105 

1,128 

1,341 

1,156 

1,238 

1,162 

1,228 

941 

1,480 

1,319 

1,063 

700 

712 

588 

647 

612 

615 


Note.— loeconditlouB  January  1  to  March  8. 
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Estimaied  morUhly  disckarge  of  Muskegon  River  ai  Newaygo ,  Midi. ,  for  1905. 
[Drainage  area,  2,352  square  miles.] 


Month. 


March  8-31 

April 

May 

June 

July 

August 

Septemljer. 
October. . . 
November. 
December. 


DIachaige  in  second-feet. 


Maximum.   Minimum.      Mean. 


3,508 
2,660 
3,060 
7,121 
1,504 
1,271 
1,565 
1,626 
1,617 
1,516 


1,796 

1,482 

1,334 

1,146 

1,066 

009 

860 

041 

083 

588 


2,812 
2,120 
2,001 
2,286 
1,264 
1,092 
1,129 
1,154 
1,266 
1,161 


Ran<ofl. 


Second-feet  i  rk-^.i. ,_ 


i.ao 

.906 
.889 
.972 
.537 
.454 
.480 
.490 
.5Xi 
.403 


IT 
1.01 

1.* 

.S#.5 


MANISTEE  RIVER  BASIN. 
MANISTEE   RIVER  NEAR  SHERMAN,  MICH. 

Manistee  River  is  the  northernmost  of  the  group  of  three  large  rivers  draining  the  w^tem 
part  of  the  southern  peninsula  of  Michigan.  It  has  its  source  in  southeast<em  Antrim 
County,  flows  in  a  general  southwesterly  direction,  and  enters  Lake  Michigan  at  the  city 
of  Manistee,  an  important  lumber  center.  The  harbor  at  the  mouth  of  the  river  is  excellent . 
The  soil  of  the  drainage  basin  is  sandy,  and  the  stream  receives  a  lai^  portion  of  it^;  supply 
from  springs  along  the  banks  of  the  main  river  and  tributaries.  The  fall  is  gradual  and  iki 
important  utilization  of  tlie  water  power  has  been  made,  the  principal  use  of  the  stn^m 
being  for  rafting  logs. 

The  gaging  station  was  established  July  10,  1903.  It  is  located  at  North  Bridge,  near 
Sherman. 

The  bed  of  the  stream  is  of  cl^y  and  sand  and  has  some  logs  in  it,  as  is  the  case  with 
many  rivers  used  for  lumbering.  The  river  becomes  frozen  over  in  the  winter  to  a  small 
extent,  so  that  the  relation  between  gage  height  and  dischai^  may  be  modiRed  for  that 
season. 

Discharge  measurements  are  made  from  the  single-span  bridge  at  which  the  gage  t^ 
l.ic«ted.  The  initial  point  for  soundings  is  the  left  end  of  the  bridge  on  the  downstream 
side. 

A  standard  chain  gage,  which  was  read  twice  each  day  during  1905  by  Allen  Wight  man. 
is  fastened  to  the  bridge.     The  length  of  the  chain  is  17.27  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Wate^Supply  Papers 
of  the  United  States  Geological  Survey: 

Doscription:  07,  pp  440-441;  129,  pp  46-47. 

Discharge:  97,  p  441;  129,  p  47. 

Gage  height.^:  97,  p  441;  129,  pp  47-48. 

Discharge  measurements  of  Manistee  River  near  Sherman,  Mu^.,  in  1905. 


Date. 


Hydrographer. 


June  4 H.  R.  Boebo. 

November  8. .  .|  E.  F.  Weeks. 


I  Width. 

I    Feet. 

.'  67 

.i  67 


Area  of 
section. 

Mean 
velocity. 

a. 

Sq.ft. 
441 
4fiG 

Ft  per  sec 
2.56 
2.70 

Feet. 
2.65 
2.70 

Dis- 
charge. 

Sec-ft, 
1,13D 
1,2D 
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DaUy  gage  heighty  in  feet,  of  ManiHee  River,  near  Sherman,  Mich.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

2.15 
2.05 
2.05 
2.05 
2.1 
2.05 
2.05 
2.05 
2.0 
2.0 
2.0 
1.95 
1.7 
1.95 
1.95 
2.1 
2.15 
2.55 
3.1 
■3.05 
2.05 
2.95 

a  3 

4.15 

4.6 

4.95 

5.15 

5.35 

5.65 

6.0 

6.35 

Apr. 

6.3 

5.96 

5.55 

5.2 

4.85 

4.7 

4.55 

4.3 

4.  a*) 
ao 
a  75 
a  6 

^ 
as 
a4 
a  25 
ai 
ai 
a  05 
ao 

2.9 

2.9 

2.95 

2.9 

2.9 

2.9 

2.9 

2.9 

2.95 

a2 

May. 

a2 

a2 

a3 

a  3 

a  3 

a35 

a  3 

a3 

a  35 

a  3 

a3 

a3 

a  3 

a2 

a  15 

ai 

a45 

a45 

a  35 

ai 

ao 

ao 

2.9 

2.8 

2.9 

2.8 

2.8 

2.8 

2.8 

2.85 

2.85 

June. 

2.8 

2.8 

2.7 

2.6 

2.75 

a  05 

a  2 
a2 
a2 
a  2 
ao5 
a  95 

2.85 

2.8 

2.7 

2.6 

2.6 

2.5 

2.5 

2.4 

2.A 

2.4 

2.4 

2.4 

2.3 

2.3 

a3 

2.3 
2.2 
2.2 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.25 

2.4 

2.05 

1.9 

1.95 

2.05 

2.1 

2.0 

1.9 

1.8 

1.65 

1.7 

1.85 

1.95 

2.0 

2.0 

2.0 

2.2 

2L35 

2.35 

2.4 

2.25 

2.2 

2.15 

2.1 

1.9 

1.95 

3.4 

5.05 

4.4 

4.0 

3.65 

2.05 

•2.95 

2.95 

2.8.5 

2.85 

2.85 

2.65 

2.75 

2.7 

2.7 

2.7 

2.7 

2.6 

2.6 

2.55 

2.7 

2.7 

2.6 

2.6 

2.5 

2.4 

2.2 

2. 25 

2.25 

2.2 

2.25 

2.3 

a2 

2.1 
2.1 
2.45 

a5 

2.7 
2.7 

ao 

2.Z 
a65 
2.5 

as 

2.6 

a55 

2.5 
2.5 

a9 

a2 

a2 

a25 

a  15 

a  05 

a9 

2.9 

a  75 

2.55 

a3 

2.3 

a  3 
as 

a45 

a  3 

a  2 

a2 

a  2 

a3 

a3 

a  15 

a  2 

a  2 

a2 

ai 

ai 

ai 

a  15 

a2 

a2 

a2 

a  3 

a  4 

a45 

a4 

a25 

a  2 

a  15 

ai 

ai 

ao 

ao 

ao 

ai 

ai 

a2 

as 

as 

ass 

ass 

a  45 

a  35 

a25 

a  15 

ai 

ai 

ai 

ai 

ai 

ai 

a  25 

a35 

ass 

as 

a2 

a2 

ai 

a  08 

ao 

ao 

ao 

ao 

ao 

ao 

ao2 

ao 

ao2 

ao 

ao 

ao 

ao 

1.05 
1.95 
1.98 

aos 
a  IS 
a  18 
a  15 
ai 
ai 
a  18 
a  32 
a  38 
as 
a  58 
aes 
aos 
a  6 
as 
a  45 
ass 
as 
as 
as 
as 

as 

a  28 

a  25 

as 

ass 

a  52 

ass 

a6 

a72 

a  78 

a  78 

a72 

a7 

ass 

a48 

a  45 

a45 

a  42 

aa5 

ass 

a4 

a35 

ass 

ass 

a  42 

a48 

a  6 

ae 

a7 

a65 

2.53 

2 

a48 

3 

2.5 

4 

2.48 

5 

a42 

G 

2.4 

7 

8 

a4 
a4 

9 

2.42 

10 

a4 

11 

a4 

12 

2.4 

13 

a4 

14 

a  32 

1.^ 

a28 

16 

2.22 

17 

2.2 

18 

a  2 

19 

a  28 

20 

2.3 

21 

a28 

22 

2.3 

23 

24 

as 
a28 

25 

a22 

26 

2.22 

27 

a25 

28 

2.25 

29 

as2 

30 

2.42 

31 

2.42 

Note.— River  irospn  entirely  across,  except  for  air  holes,  January  25  to  February  22.    Qu 
arp  to  the  water  surface  in  a  hole  in  the  ice.    The  following  comparative  readings  were  mad 


)  heights 


Date. 


Water 
surface. 


Top  of 
ice. 


Thick- 
ness of 
ice. 


Feliniary  4. . 
February  11. 
February  18. 


Feet. 
a  9 
a  7 
a  7 


Feet. 

ao 

as 
as 


Feet. 


0.7 
.8 
.6 


LAKE  HURON  DRAINAGE. 
GENERAL  FEATURES. 

The  areii  tributaiy  to  Lake  Huron  in  the  United  States  comprises  the  eastern  part  of 
the  southern  peninsula  of  Michigan.  South  of  Saginaw  Bay  the  Lake  Huron  slope  is  very 
narrow  and  the  brooks  and  runnels  by  which  it  is  drained  are  only  a  few  miles  in  length. 
The  so-called  Thumb  of  the  Mitten  is  drained  chiefly  by  three  short,  northward-flowing 
streams  known  as  Willow,  Pinnepog,  and  Pigeon  rivers,  which  lie  in  a  flat,  marshy  region. 
The  Saginaw  River  system  is  tributary  to  the  bay  at  its  head,  while  northward  from  the 
bay  are  Rifle,  Au  Sable,  and  Thunder  Bay  rivers,  streams  having  considerable  fall,  excel- 
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lent  ground  storage,  and  well-sustained  flow.    Cheboygan  River  also  belongs  in  the  Lake 
Huron  drainage. 

The  country  drained  by  these  rivers  is  fairly  level,  rising  toward  the  north.  In  only  a 
few  instances  have  the  streams  reached  rock,  their  beds  being  worn  in  the  drift.  None 
of  them  are  navigable  except  for  short  distances,  and,  so  far  as  shipping  is  concerned,  they 
are  used  only  for  harl>ors.  The  rainfall  on  the  Huron  slope  of  the  State  is  leas  than  that 
on  the  Michigan  slope. 

The  following  pages  give  the  results  of  data  collected  during  1905  in  the  Lake  Huron 
drainage  basin. 

THUNDER  BAY  RIVER  BASIN. 

THUNDER  BAY  RIVER  NEAR  ALPENA,  MICH. 

Thunder  Bay  River  rises  in  southern  Montmorency  County,  in  the  northern  part  of  the 
lower  peninsula  of  Michigan,  flows  in  a  general  northeasterly  direction,  and  enters  Lake 
Huron  at  Alpena.  The  region  is  largely  underlain  by  fissorod  limestone,  over  which  is  mofv 
or  less  sand,  and  is  covered  with  dwarfed  timber,  the  original  pine  forest  having  been 
largely  cut  off.  Numerous  small  lakes  occur  about  the  headwaters,  and  the  basin  abo  con- 
tains Hubbard  Lake,  which  has  a  water  surface  of  13.4  square  miles.  The  regimen  of  the 
stream  is  comparatively  steady,  but  it  is  more  or  less  influenced  by  the  operation  of  lum* 
bermen's  dams.       - 

The  gaging  station  was  established  April  4, 1901.  It  is  located  at  the  dam  of  the  Fletcher 
Paper  Company,  4  miles  alM>vo  Alpena. 

The  dam  is  of  timber,  practically  water-tight,  and  is  usually  surmounted  by  flashboard^. 
It  contains  three  spillway  sections  of  90,  105,  and  181.5  feet,  respectively,  and  a  log  slide 
40  feet  wide.  There  is  also  a  subsidiary  log  way  and  a  headrace  overflow,  the  latter  3  fwi 
wide.  The  crest  of  the  dam  was  originally  level,  but  settlement  of  the  middle  section  has 
made  it  necessary  to  subdivide  the  spillways  into  several  short  sections,  each  being  assumed 
to  be  level  at  its  average  elevation,  for  purposes  of  computation. 

The  adjoining  pulp  and  paper  mill  has  14  pairs  of  26-inch  Trump  model  turbines,  arranged 
in  three  groups,  each  containing  four  turbines  on  horizontal  shafts,  with  one  double  hori- 
zontal turbine. 

The  dischai^ge  over  the  main  dam  has  been  computed  by  the  weir  formula,  using  coeffi- 
cients derived  from  Cornell  University  experiment  No.  13,  of  the  United  States  Deep 
Waterways  Board,  for  a  dam  of  similar  cross  section.  Discharge  over  the  flashboard  !)f<i'- 
tions  has  been  calculated  by  means  of  the  Francis  formula,  and  suitable  formulas  have  beer, 
used  for  computation  of  the  flow  through  the  subsidiary  log  way  and  headrace  overflow. 

The  record  includes  two  re^idings  each  day  of  the  depth  on  the  crest  gage,  located  75  feet 
upstream  from  the  head  gates,  opposite  the  left  end  of  the  dam.  The  daily  run  of  the  tur- 
bines and  the  working  head  on  the  wheels,  which  is  determined  from  readings  of  the  cnp>i 
and  tail  race  gage,  is  also  recorded. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supplj  Papeis 
of  the  United  States  Geological  Survey: 

Description:  83,  pp  28^290;  97,  pp  430-437;  129,  p  50. 

Di.scharge:  83,  p  290. 

Discharge,  daily:  83,  pp  291-292;  97,  p  437;  129  p  51. 

Discharge,  low-water:  83,  p  29fi. 

Discharge,  monthly:  K2,  p  293;  97,  p  438;  129,  p  51. 

Rainfall  data:  97,  p  438. 
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Daily  discharge ^  in  secfmdrfeHj  of  Thunder  Bay  River  near  Alpena  Mich.^for  1905. 


1., 

2. 
3.. 
4., 

5.. 

6. 

7.. 

8.. 

9. 
10. 
11. 
12., 
13.. 
14.. 
15., 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22-. 
23.. 
24. 
25.. 
26.. 
27.. 
28.. 
29. 
30.. 
31.. 


Day. 


Jan.   Feb. 


702 
612 
510 
,006 
472 
472 
453 
468 
761 
761 
468 
429  I 
460 
440  I 
277 
459 
457 
450 
455 
464 
453 
281 
472 
467 
464 
446 
442 
453 
414 
444 
482 


472 
472 
472 
453 
363 
446 
472 
464 
455 
454 
443 
271 
435 
438 
429 
421 
433 
410 
299 
442 
444 
430 
444 
452 
448 
415 
429 
448 


Mar. 


449 

461 

464 

428 

579 

472 

462 

468 

472 

472 

473 

392 

485 

472 

469 

468 

472 

521 

467 

675 

700 

700 

755 

780 

1,492 

2,354 

3,007 

3,542 

4,319 

5,717 

6,326 


Apr. 


5,862 

5,343 

4,591 

3,4J78 

3,360 

3,220 

2,478 

2,ft54 

1,749 

1,582 

2,082 

1,535 

1,806 

1,335 

1,829 

470 

1,279 

1,281 

1,067 

1,135 

1,076 

944 

78 

1,026 

976 

056 

959 

936 

915 

816 


May. 

June. 

1,084 

686 

1,187 

.  574 

1,462 

313 

1,718 

336 

1,753 

700 

1,919 

600 

1,972 

901 

1,982 

1,117 

1,860 

1,664 

1,591 

1,706 

1,470 

1,471 

1,497 

1,153 

1,243 

1,301 

512 

968 

l,22t 

928 

1,141 

922 

1,158 

927 

1,230 

285 

1,426 

1,096 

1,542 

1,571 

769 

1,583 

1,314 

1,371 

1,084 

1,228 

1,109 

841 

931 

21 

1,057 

834 

905 

660 

12 

517 

1,190 

509 

884 

251 

802 

July. 


301 
11 
482 
244 
569 
534 


Aug. 

597 
520 
539 
403 
454 
153 


614 

471 

908 

430 

127 

414 

628 

413 

787 

486 

711 

521 

640 

153 

681 

579 

582 

667 

104 

522 

530 

650 

616 

566 

575 

588 

575 

775 

656 

619 

585 

651 

147 

618 

574 

594 

592 

492 

521 

411 

493 

153 

384 

431 

397 

475 

150 

302 

544 

300 

Sept. 

Oct. 

Nov. 

Dec. 

399 

12 

546 

451 

492 

462 

546 

536 

131 

422 

533 

419 

445 

401 

565 

661 

434 

408 

431 

673 

477 

397 

722 

695 

480 

379 

760 

686 

456 

78 

782 

698 

460 

449 

976 

651 

61 

425 

846 

408 

494 

377 

804 

692 

378 

381 

509 

692 

400 

394 

770 

489 

364 

397 

644 

629 

376 

154 

664 

581 

386 

452 

644 

476 

64 

388 

588 

326 

439 

408 

636 

511 

435 

481 

457 

576 

447 

425 

613 

601 

407 

458 

589 

557 

478 

155 

589 

489 

446 

959 

559 

547 

62 

952 

589 

484 

452 

597 

670 

484 

342 

618 

461 

807 

323 

484 

727 

626 

327 

519 

096 

673 

317 

10 

631 

717 

349 

912 

450 

698 

691 

10 

Estimated  monthly  discharge  of  Thunder  Bay  River  near  Alpena,  Mich.,  for  1906. 
[Drainage  area,  1,260  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. ;  Minimum. 


Mean. 


Run-off. 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


January 

February 

Xfarch 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


1,008 

472 

6,326 

5,862 

1,982 

1,706 

908 

775 

494 

050 

976 

717 


6,326 


I 


277 

271 

392 

78 

12 

21 

11 

153 

61 

10 

431 

10 


497 

431 

1,268 

1,911 

1,262 

905 

492 

479 

371 

440 

633 

659 


771 


0.395 

.342 

1.01 

1.52 

1.00 

.718 

.391 

.380 

.294 

.349 

.603 

.444 


.612  I 


0.455 
.356 
1.16 
1.70 
1.15 
.451 
.801 
.438 
.328 
.402 
.661 
..M2 


8.31 
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AU  SABLE  RIVER  BASIN. 
AU  SABLE  RIVER  AT  BAMFIELJ>,  MICH. 

Au  Sable  River  rises  in  southern  Otsego  County  and  follows  a  tortuous  course  in  a  geDeral 
floutheasterly  direction  to  its  outlet  in  Lake  Huron  at  Oscoda,  Mich.  Its  dmio^^  basin, 
1,932  square  miles  in  extent,  embraces  a  region  at  one  time  noted  for  the  abundance'  of 
white  pine,  but  the  area  is  now  almost  entirely  cleared  of  its  valuable  native  timber  and 
comprises  a  lai^ge  extent  of  sandy  plains  covered  with  scrub  conifers.  Numerous  small 
lakes,  wet  sand  areas,  and  undrained  hollows  occur,  the  topographic  features  being  mainlv 
the  work  of  the  retreating  ice  of  the  Glacial  epoch.  The  basin  is  underlain  by  "Cold water" 
shales,  but  rock  outcrops  are  very  rare,  the  stream  bed  being  usually  clay  or  sand.  The 
tributaries  are  unimportant,  nearly  all  the  rainfall  being  absorbed  by  the  porous  sand  areas. 

At  Bamfield,  about  40  miles  from  the  outlet,  following  the  river,  the  elevation  is  about 
850  feet  above  sea  level,  and  from  this  point  to  the  mouth  of  the  stream  excellent  sites  for 
water  power  development  occur.  The  stream  bed  is  of  firm  clay  and  the  river  is  flanked 
in  many  places  by  high  terraced  clay  bluffs,  rising  60  to  100  feet  above  the  stream.  In 
some  places  the  upper  half  or  two-thirds  of  the  bluff  is  sand,  the  lower  portion  l>eing  clay, 
and  at  the  clay  horizons  numerous  springs  occur. 

The  gaging  station  was  established  August  27,  1902.  It  is  located  at  the  highway  hrid^ 
at  Bamfield. 

The  channel  is  straight  for  500  feet  above  the  station  and  800  feet  below,  with  a  width 
at  ordinary  stages  of  140  feet.  In  the  stretch  below  the  station  slight  riffles  occur.  The 
bridge  has  three  spans  (one  a  main  Pratt  truss  span  of  92  feet),  with  flood  channels  at  the 
ends.  One  truss  is  supported  on  trestle  work  that  is  clogged  with  drift,  but  only  a  iunall 
portion  of  the  flow  passes  through  this  channel  at  high  water.  The  right  bank  is  skirt^Hl 
by  a  flood  plain,  which  is,  however,  seldom  overflowed.  Beyond  the  flood  plain  on  the  ri^ht 
and  close  to  the  river  on  the  left  are  high  gravel  banks.  The  bed  of  the  stream  is  compo^^ 
of  sand  and  gravel  and  is  somewhat  rough,  containing  sunken  logs  and  short  piles,  but  is 
permanent.  The  velocity  is  moderate  to  rapid.  The  stream  seldom  freezes  over  in  winter, 
so  that  the  relation  between  gage  height  and  discharge  differs  little  from  that  of  summer. 
Anchor  ice  backs  up  the  water  at  times,  however. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  Bamfield  highway 
bridge.  The  initial  point  for  soundings  is  the  left  end  of  the  bridge  hand  rail  at  the  over- 
flow abutment,  downstream  side. 

The  gage,  which  was  read  twice  daily  during  1905  by  William  H.  Bamfield,  is  a  vertical 
scale  attached  to  the  left  side  of  the  left  pier  supporting  the  main  bridge  span  on  the  down- 
stream side.  The  tem])orary  bench  mark  consists  of  wire  spikes  driven  into  the  upstream 
end  of  the  left  pier;  elevation  above  the  zero  of  the  gage,  8.00  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  83,  p  288;  97  pp  434-435;  129,  pp  52-53. 

Discharge:  83,  p  288;  97,  p  435;  129,  p  53. 

Discharge,  low-water:  83,  p  296. 

Discharge,  monthly:  129,  pp  54-55. 

Gage  heights:  83,  p  289;  97,  p  4.W;  129,  p  53. 

Rating  table:  129.  p  54. 

Discharge  measurements  of  An  Sable  River  at  Bamfiddj  Mich.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Di». 
charge. 

May  16 

C.  C.  Covert 

Feet. 
143 
142 
140 

Sq.ft. 
613 
577 
535 

Ft.  per  sec. 
2.66 
2.84 
2.38 

Feet. 
2.05 
2.18 
1.20 

See.-/t. 
1,634 

June  7 

n.  R.  Beebe 

1,637 

November  16 . . 

E.F.  Weeks 

1,2B6 
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DaUy  gage  height^  infeely  of  Au  Sable  River  at  BamfM^  Mich. ^  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.95 
1.8 
1.45 
1.35 
1.15 
1.0 
1.0 
.9 
.8 

1 

.95 
1.0 
1.25 
1.85 
2.35 
3,1 
3,3 
3.35 
3,45 
3.45 
3.45 
3.5 
3.3 

Apr. 

3.1 

2.75 

2.55 

2.5 

2.25 

2.05 

2.0 

1.75 

1.5 

1.3 

1.15 

1.0 

1.2 

1.15 

1.15 

1.2 

1.3 

1.4 

1.45 

1.45 

1.6 

1.7 

1.7 

1.6 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.45 

3.4 

3.2 

3.05 

2.9 

2.65 

2.45 

2.35 

2.2 

2.2 

2.15 

2.16 

2.15 

2.2 

2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.0 

2,05 

2.05 

2.1 

2.0 

2,05 

2.05 

2.05 

2.05 

2.06 

2.1 

2.0 

1.9 

1,8 

1,7 

1.6 

1.5 

1.3 

1.2 

1.15 

1.1 

1.1 

1.05 

1.05 

1.1 

1.1 

1.25 

1.5 

1.6 

1.7 

1.7 

1.9 

1.9 

1.95 

2.0 

1.75 

1.95 

2.15 

2.25 

2.35 

2.4 

2.3 

2.15 

2.15 

2.2 

2.15 

2.05 

2.0 

2.05 

2.0 

2,1 

2.3 

2.15 

2.25 

2.05 

1.85 

1.8 

1.7 

1.7 

1.7 

2.0 

1.9 

1.5 

1.65 

1.5 

1.5 

1.4 

1.4 

1.5 

1.5 

1.5 

2.0 

2.1 

2.15 

2.05 

2.0 

2.0 

1.9 

1.9 

1.8 

1.5 

1.4 

1.4 

1.5 

1.6 

1.5 

1.5 

1.4 

1.4 

1.4 

1.4 

1.1 

1.0 

1.0 

1.0 

1.0 

0.9 
.9 
.05 
.95 
.95 
.9 
.95 
1.25 
1.25 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.05 
1.3 
1.4 
l.Q 
1.0 
1.0 
1.0 
1.4 
1.4 
1.3 
1.3 

1.1 
1.1 
1.0 
1.0 
1.0 
1.1 
1.0 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.1 

1.1 

1.15 

1.4 

1.3 

1.2 

1.2 

1.1 

1.1 

1.0 

1.0 

1.0 

.9 

.8 

.9 

0.9 
.95 

1.05 

1.4 

1.5 

1.4 

1.2 

1.15 

1.1 

1.1 

1.0 
.95 
.95 
.95 
.95 
.9 

1.2 

1.1 

1.05 

1.1 

1.0 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.95 
.9 



0.95 

.95 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9 

.9' 

.9 

.9 

.95 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

.9 
1.0 

.9 

.9 

.9 

.9 

1.0 

1.0 

1.1 

1.2 

1.2 

1.2 

1.3 

1.3 

1.4 

1.5 

1.4 

1.2 

1.2 

1.2 

1.2 

l.I 

1.1 

1.1 

1.1 

1.1 

1.1 

1.1 

1.0 

1.0 

1.  15 

1.5 

1.4 

1.4 

1.4 

1.4 

1.4 

2 

1.4 

3 

1.3 

4 

1.3 

5 

1.3 

6 

1.2 

7 

1.25 

8 

1.2 

9 

1.3 

10 

1.3 

H 

1.1 

12 

1.1 

13 

1.2 

14 

1.2 

15 

1.3 

16 

1.4 

17 

1.2 

18 

1.2 

19 

1.0 

20 

1.0 

21 

1.0 

22  . 

1.1 

23 

1.1 

24 

1.1 

1.1 

26 

1.1 

27 

I.O 

28 

1.0 

29 

.9 

30 

.9 

31 

1.0 

Note.— River  frozen  over  January  1  to  March  6.    Thickness  of  ice  increased  from  1  foot  to  2  fe<»t. 

Station  rating  tqllefor  Au  Sable  River  at  Bamfieldj  Mich.,  from  August  27 ^  190'£,  to  December 

31,  1906. 


Gage 
height. 

Discharge. 
Sec.-fl. 

Gace 
height. 

Dischaige. 
Sec.'ft. 

Gage 
height. 

Feet. 

Gage 
Discharge. 

Sec.-ft. 

Gage 
,   height. 

Feet. 

Dischaige. 

Feet. 

Feet. 

Sec.-ft. 

0.50 

875 

1.40 

1,300 

2.30 

1.830 

3.40 

2,650 

0.60 

919 

1.50 

1,340 

2.40 

1,900 

3.60 

2,810 

0.70 

963 

1.60 

1,400 

2.50 

1,960 

3.80 

2,970 

0.80 

1,000 

1.70 

1,460 

2.60 

2,040 

4.00 

3,130 

0.90 

1,050 

1.80 

1,520 

2.70 

2,110 

4.20 

3,300 

1.00 

1,100 

1.90 

1,570 

2.80 

2,190 

1        4,40 

3,480 

1.10 

1,140 

2.00 

1,630 

2.90 

2,260 

4.60 

3,650 

1.20 

1,200 

2.10 

1,700 

3.00 

2,340 

4.80 

3,840 

1.30 

1,240 

2.20 

1,760 

3.20 

2,490 

1 

4,020 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharged  measure- 
ments made  during  1902-1905.  1 1  is  fairlv  well  defined  between  gage  heights  0.7  foot  and  3.5  feet.  Above 
gage  height  3  J  feet  the  rating  curve  is  based  on  logarithmic  extension. 
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Estimated  monthly  dischar^  o/Au  Sable  Biver  at  Bamfidd,  Midt.,far  1906. 
IDninace  area,  1,425  square  mika.] 


Month. 


March  7- 31. 
April 


May 

June 

July 

August 

September. 

October 

November. , 
December.. 


Discharge  in  second-feet. 
Maximum.   Minimum. 


2,730 
2,410 
1,900 
1,730 
1,300 
1,300 
1,340 
1,140 
1,340 
1,300 


1,000 
1,100 
1,340 
1,100 
1,050 
1,000 
1,050 
1,050 
1,100 
1,050 


Mean. 

1,703 
1,478 
1,631 
1,379 
1,133 
1,134 
1,114 
1,069 
1,202 
1,175 


Run-ofl. 


Second-feet 


Depth  in 


•^'mT"^  ,   -^^ 


I 


1.20 

1.04 

1.14    I 
.968  \ 
.7»5 
.796 
.782 
.750 

.844 ; 

.825 


1.12 
I.IG 
1.51 
1.08 
.916 
.918 
.K72 
.»& 
.942 
.961 


RIFLE  RIVER  BASIN. 
RIFLE  lUVER  NEAR  STERLINCi,  MICH. 

Rifle  River  rises  in  the  vicinity  of  Rose  City,  in  northern  Ogemaw  County,  flows  south- 
ward and  southeastward,  and  empties  into  Saginaw  Bay  about  5  miles  below  Omer,  Arenac 
County.  Its  basin,  covering  about  385  square  miles,  is  long  and  narrow,  having  a  width 
of  about  3  miles  at  the  mouth  of  the  stream,  and  comprises  a  considerable  extent  of  the 
so-called  "jack-pine"  lands,  which  are  covered  with  a  light  growth  of  wood.  The  r^on 
is  heavily  overlain  with  glacial  deposits — sand,  overwash  gravel,  and  till.  The  basin  con- 
tains numerous  small  glacial  lakes,  but  there  is  no  controlled  storage  and  a  very  small 
percentage  of  natural  water  surface.  Ramifying  tributaries  at  the  headwaters  give  the 
stream  a  relatively  laiige  volume  at  the  entrance  of  West  Branch,  in  T.  21  N.,  R.  3  £. 
The  region  is  wild  and  the  stream  is  undeveloped,  but  it  is  being  exploited  with  a  view  to 
the  transmission  of  electric  power  to  Saginaw  and  Bay  City. 

A  temporary  gaging  station  was  established  November  14,  1905.  It  is  located  near 
Sterling,  at  Meeker's  bridge,  in  sec.  5,  T.  19  N.,  R.  5  E.,  and  is  about  4  miles  upstream 
from  Omer,  where  a  gaging  station  was  formerly  maintained.  No  important  tributaries 
enter  between  the  two  points. 

The  bed  of  the  stream  at  the  station  is  of  fine,  shifting  sand.  The  flow  is  confined  under- 
neath the  bridge  at  all  stages.  A  few  miles  above  the  station  the  river  makes  a  rapid 
descent  over  a  rock  bed. 

The  gage,  which  was  read  by  G.  11.  Meeker,  is  in  two  sections,  each  consisting  of  a  5-foot 
scale  of  enaqgeled  iron.  The  lower  section  is  attached  to  the  pile  at  the  right-hand  end  of 
the  bridge,  downstream  side;  the  upper  section,  reading  from  5  to  10  feet,  is  attached  tu 
the  docking  at  the  left-hand  end  of  the  bridge,  upstream  side. 

A  discharge  measurement  made  November  14,  1905,  by  Horton  and  Weeks  showed  a 
flow  of  246  second-feet  at  gage  height  2.10  feet. 


RIFLE   BIVEB   BASIN. 
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Daily  gage  height,  in  feet,  ofRijle  River  near  Sterling,  Mich,,  far  1906. 


Day.         Nov. 

1 

Dec. 
2.47 

,        Day. 

Nov. 

2.45 

2.31 

2.20  1 

2.25  ' 

2.2 

2.35 

1 
2.48  , 

Day. 

Nov. 

Dec. 
2.54 

Day. 

Nov. 

Dec. 

3 1 

10 

17 

'  24 

2.54       ..   . 

4 1 

2.32 

11...'. 

18 

2.4 

I  25 

2, 36 

5 

2.23 
2.46 
2.4 
2.42 
2.35 

12      

19 '     • 

2.4 

2.4 

2.34 

2.53 

2.48 

26 

2.4 

2.4 

6 

13 

20 -- 

,27 

7 

14 

21 

!28 

2. 34 

8 1 

16 

22 

29 

2.42 
2.48 

9 

16 

23 

30 

•      1 

1 

MISCELLutlNBOUS  MBASUKEMKNTS. 

The  measurements  described  below  were  made  by  Prof.  J.  B.  Davis  in  the  fall  of  1905,  at 
a  time  when  the  Rifle  was  at  or  very  near  the  lowest  stage  reached  during  the  year.  The 
area  of  the  stream  section  was  determined  by  soundings  in  two,  three,  or  four  noes  sections 
50  feet  apart.  Surface  floats  consisting  of  pieces  of  paper  were  used,  and  the  time  Con- 
sumed in  passing  each  cross  section  was  noted.  The  trials  of  the  floats  were  lepeated  until 
the  velocity  of  the  most  swiftly  moving  surface  fllament  was  determined.  The  mean  veloc- 
ity of  the  cross  section  was  taken  as  0.8  of  the  maximum  surface  velocity. 

First  measurement. — Date,  September  1, 1905;  locality,  main  river  above  mouth  of  West 
Branch,  near  the  east-west  half  quarter  line  in  the  NW.  }  sec.  3,  T.  21  N.,  R.  3  £.;  number 
of  cross  sections  measured,  four;  number  of  trials  of  floats,  four.  The  lower  section  was 
omitted  because  of  dead  water  on  one  end  of  it;  the  three  remaining  sections  differed  con- 
siderably in  shape;  discrepancies  in  inter>'als  between  sections  appeared  from  records 
Tlie  approximate  discharge  as  adopted  is  131  cubic  feet  per  second. 

Second  measuremeTit. — Date,  September  1,  1905;  locality,  West  Branch  about  30  rods 
above  mouth;  number  of  cross  sections  measured,  two;  number  of  trials  of  float,  Ave.  Tlie 
discharge  as  computed  separately  for  each  of  the  two  float  sections  is  as  follows:  Lower  sec- 
tion, area  30.5  square  feet,  discharge  66  second-feet;  upper  section,  area  27.5  square  feet 
discharge  66  second-feet. 

Third  measurement. — Dat-e,  September  3,  1905;  locality,  main  river  below  West  Branch 
and  other  inflows,  in  the  NW.  |  NE.  }  sec.  21,  T.*21  N.,  R.  3  £.;  number  of  cross  sections 
measured,  three;  number  of  trials  of  float,  eight.  There  was  some  interference  from 
wind.  The  dischai^  as  computed  separately  for  each  of  the  three  float  sections  was  as 
follows:  Upper  section,  area  122  square  feet,  discharge  234  second-feet;  middle  section, 
area  124  square  feet,  discharge  239  second-feet;  lower  section,  area  134  square  feet,  dis- 
charge 232  second-feet. 

FouHh  measurement. — Date,  September  4,  1905;  locality,  main  river  at  the  NE.  }  SE.  \ 
sec.  25,  T.  20  N.,  R.  3  £.;  number  of  cross  swtions  measured,  three;  number  oT  trials  of 
float,  six.  There  was  no  wind  at  any  time.  The  discharge  as  computed  separately  for  each 
of  the  three  float  sections  was  as  follows:  Upper  section,  area  123  square  feet,  discharge  266 
second-feet;  middle  section,  area  126  square  feet,  discharge  269  second-feet;  lower  section, 
area  130  square  feet,  discharge  270  second-feet. 

Two  discharge  measurements  of  Rifle  River  were  made  during  1905  at  the  Detroit  and 
Mackinac  Railway  bridge  near  Omer,  Mich.,  where  a  gaging  station  was  formerly  maintained. 

Discharge  measurements  of  Rifle  River  at  Omer,  Mich.,  in  1905. 


Date. 

Hydrographer.           Width. 

Area  of 
section. 

MoAn     1     Gage 
velocity,     height. 

Dis- 
charge. 

May  17 

June  6 

C.  C.  Covert 

Feet. 

76 
70 

Sq.ft. 
290 
234 

Ft.  per  sec.      Feet. 
1. 91            6. 50 
1. 96            6. 10 

8ec.-ft. 
555 

H.  R.  Boebe 

460 

42 


8TKEAM   MEA8DBEMENTS   IN    1905,  PART   VI. 


SAGINAW  RIVER  BASIN. 


TITTABAWASSEE  RIVER  AT  FREEL.AND,  MICS. 

Tittabawassee  River  is  the  northemmoet  of  the  three  tributaries  which  unite  to  form 
Saginaw  River  at  Saginaw,  the  combined  catchment  areas  receiving  the  drainage  from  a 
crescent-shaped  region  of  about  6,000  square  miles  surrounding  Saginaw  Bay.  Tittaba- 
wassee River  drains  a  region  relatively  flat,  with  clay  soil  predominating  and  with  ocai- 
sional  sand  patches,  the  glacial  sands  and  clay  overlying  the  rock  of  the  Coal  Measures  to  a 
depth  of  several  hundred  feet.  The  area  is  largely  cleared  and  under  cultivation.  From 
railroad  profiles  it  is  estimated  that  the  fall  of  the  stream  from  Highwood  to  its  mouth,  a 
distance  of  about  50  miles  along  the  river,  is  140  feet. 

The  gaging  station  was  established  August  22, 1903.  It  is  located  at  the  Freeland  high- 
way bridge,  10  miles  northwest  of  Saginaw,  in  sec  21,  T.  13  N.,  R.  3  E.,  one-half  mile  from 
Freeland. 

The  channel  is  straight  both  above  and  below  the  station.  The  right  bank  has  a  flood 
plain  which  is  inundated  only  at  extreme  flood  stages;  the  left  bank  is  high  and  smooth  and 
is  not  subject  to  overflow.  The  bridge  consists  of  two  main  spans,  320  feet  between  abut- 
ments, an  auxiliary  trestle  span  of  150  feet,  and  two  overflow  channels  imder  the  highway 
some  distance  from  the  right  end  of  the  bridge.  The  bed  of  the  stream  is  composed  of  clay 
and  cobblestones  and  is  fairly  permanent,  but  tends  to  cut  near  the  left  bank.  The  current 
is  uniform  and  has  a  medium  velocity.  It  may  be  affected  at  times  by  strong  winds,  which 
have  a  free  sweep  through  the  valley. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  to  which  the 
gage  Lb  attached.  The  initial  point  for  soundings  is  the  left  end  of  the  hand  rail  on  the  down- 
stream side. 

A  standard  chain  gage,  which  was  read  twice  each  day  during  1905  by  W.  E.  Dennison, 
is  bolted  to  the  upstream  side  of  the  iron  guard  rail  of  the  bridge,  180  feet  from  the  left  eiiu. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  31.33  feet.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  The  top  of  a  nail  head  1  foot  below  the  top  of  the 
cedar  comer  post  of  the  road  fence  in  front  of  the  blacksmith's  shop  on  the  left  bank;  eleva- 
tion above  gage  datum,  32.96  feet.  (2)  A  circle  inclosing  the  letters  "B.  M.,"  painted  on 
the  top  of  the  downstream  end  of  the  left  pier;  elevation  above  gage  datum,  22.88  feet. 
The  elevation  of  the  top  of  the  gage  pulley  is  31.33  feet  and  that  of  the  reference  point,  the 
top  of  the  hand  rail  over  the  pulley,  is  31.50  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papeis 
of  the  United  States  Geological  Survey: 

Description:  97,  pp  431-432;  129,  pp  S&-67. 

Diachsige:  97,  p  432;  129.  p  57. 

Gage  heights:  97,  p  432;  129,  p  58. 

Discharge  measuremerds  of  Tittabawassee  River  at  Freeland^  Mich.^  in  1905: 


Date. 


May  18 

June  5 , 

June  9 

June  9 

June  10 , 

June  11 , 

June  12 , 

June  13 , 

June  13 , 

November  15 . 


Ilydrographer. 


C.  C.  Covert 

H.  R.  BeoJjc 

....do 

....do 

....do 

....do 

do 

....do 

....do 

Ilorton  and  Weeks. 


Width. 


Feet. 


095  , 

695 

483 

370 

317 

275 

264 

226 


A  rea  of 

Mean 

Gage 
height. 

Di». 

section. 

velocity. 

chaige.a 

Sq.ft. 

Ft.  per  sec. 

Feet. 

Sec.-fl. 

2,469 

2.69 

7.76 

5,853 

1,055 

1.43 

2.80 

1,513 

5,228 

2.64 

12.45 

13,7m 

4,688 

2.68 

12.02 

12.550 

3,248 

2.87 

10.85 

9,32^ 

2,726 

3.07 

10.30 

8. 480 

2,563 

3.14 

9.70 

8,04S 

2,166 

2.59 

&41 

5,618 

2,111 

2.58 

&18 

5,476 

1,132 

1.07 

2.52 

*  1,214 

a  Discharge  corrected  for  angle  determined  from  measurements  above  10.0  feet  on  gage. 
6  No  correction  for  angle. 
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Daily  gaqt  height,  in  feel,  of  TiUabawassee  River  at  Freeland,  Mich.,  for  1906. 


Day. 


Jan.      Feb. 


1 2.5 

2 2.62 

'^ 2.58 

4 '  2.5 

5 2.32  I 

G I  2.3    I 

7 '  2.31  I 

9 ' 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


27. 
28. 
2J. 
30. 
31. 


2.31 

2.31 

2.35 

2.36 

2.34 

2.3 

2.28 

2.35 

2.4 

2.42 

2.42 

2.41 

2.5 

2.51 

2.56 

2.50 

2.55 

2.59 

2.6 

2.62 

2.6 

2.64 

2.68 

2.68 


2.7 

2.68 

2:7 

2.72 

2.7 

2.62 

2.55 

2.6 

2.62 

2.68 

2.71 

2.72 

2.7 

2.7 

2.72 

2.7 

2.7 

2.72 

2.76 

2.8 

2.84 

2.91 

2.95 

ao 

3.08 
3.12 
3.12 
3.1 


Mar. 

3.11 

a  12 

3.15 

a2 

3.25 
a22 
3.25 
3.28 
3.3 
3.3 
3.28 
3.25 
3.25 
a25 
3.28 
3.4 
4.32 
5.41 
&5 
7.2 
7.85 
8.35 
9.5 
11.97 
13.4 
14  58 
12.55 
11.3 
10.12 
9.5 
9.78 


Apr.     Hay. 


9.35  I 

&52  ' 

8.45 

8.1 

7.95 

7.75 

7.02 

6.0 

5.1 

4.78 

4.58 

4.35 

4.15 

4.06 

4.05 

3.7 

3.52 

3.48 

3.45 

3.45 

3.6 

3.72 

3.62 

3.58 

3.45 

3.28 

a  15 

3.05 

4.58 

6.5 


5.85 
5.15 
5.05 
6.58 
&45 
10.0 
9.65 
8.85 
7.6 
6.9 
6.55 
7.3 
7.55 
7.78 
8.5 
7.42 
7.58 
7.6 
7.05 
6.35 
5.06 
4.85 
415 
40 
3.9 
3.75 
3.95 
3.85 
3.8 
42 
5,15 


June.    July.     Aug.     Sept. 


48    I 
42    { 

a  75  j 
a  15 

2.8 
&55 
12.5 
ia65 
12.38 
10.8 

ia3i 

9.86 

7.85 

6.28 

5.2 

48 

445 

485 

6.3 

5.25 

442 

a62 

a  12 

2.75 

2.55 

2.5 

2.35 

2.2 

2.15 

2.18 


2.12 
2.15 
2.28 
2.48 
2.65 
2.95 
a25 
a38 

a4 

a  32 

a  31 

a35 

a42 

a38 

a28 

a2 

a  05 

2.78 

2.48 

2.3 

2.22 

2.18 

2.08 

2.0 

1.9 

1.85 

1.91 

1.95 

2.0 

2.0 

1.95 


2.05 

2.18 

2.18 

2.06 

1.98 

1.88 

1.8 

1.78 

1.7 

1.8 

1.9 

1.88 

1.8 

1.75 

1.8 

1.85 

1.95 

2.32 

2.75 

ao6 
ao 

2.9 

2.65 

2.15 

1.08 

1.9 

1.9 

1.82 

1.8 

1.8 

1.82 


1.88 

1.92 

2.11 

2.55 

2.92 

2.75 

2.52 

2.26 

2.12 

2.1 

2.52 

2.1 

1.88 

1.78 

1.7 

1.7 

1.9 

2.8 

2.9 

2.68 

2.5 

2.32 

2.15 

1.92 

1.88 

1.8 

1.75 

1.82 

1.8 

1.75 


Oct. 

1.7 

1.75 

1.82 

1.92 

2.0 

2.08 

2.0 

1.95 

1.9 

1.82 

1.92 

1.9 

1.82 

1.82 

1.8 

1.88 

2.22 

2.72 

a  32 

428 

438 

43 

405 

a  72 

a  16 

2.9 

2.8 

2.1.8 

2.38 

2.3 

2.26 


Nov. 


Z25 
2.28 
2.32 
2.38 
2.58 
2.82 

ai 
a3 

2.82 

2.72 

2.72 

2.85 

2.65 

2.68 

2.58 

2.55 

2.5 

2.35 

2.22 

2.2 

2.22 

2.15 

2.15 

2.22 

2.35 

2.5 

2.62 

2.78 

a  05 
a28 


Dec. 


4  8 

5.38 

5.72 

5.68 

5.55 

5.42 

5.25 

5.0 

4  52 

a  98 

a  22 

2.92 

2.65 

2.51 

2.48 

2.42 

2.48 

2.(8 

2.78 

2.08 

a  08 

a  22 

a  31 

a  25 
a  2 
a  16 
a  12 
a  15 
a  38 
a  68 
a68 


NoTK.— River  frozen  over  January  1  to  March  24.    Thickness  of  ice  approximately  1  foot. 

LAKE  ERIE  DRAINAGE. 
"^  GENERA  I.  FEATURES. 

That  portion  of  the  Lake  Erie  drainage  basin  that  lies  within  the  United  States,  exclusive 
of  Lakes  Superior,  Michigan,  and  Huron,  covers  the  northern  third  of  Ohio,  a  small  comer  of 
northeastern  Indiana,  and  a  similar  area  in  southeastern  Michigan.  South  of  the  lake  the 
drainage  area  is  narrow,  the  divide  lying  in  places  scarcely  50  miles  back  from  the  lake  shore. 
To  the  west  the  width  of  the  area  is  greater,  and  the  Maumee,  which  enters  the  lake  near 
Toledo,  is  the  lai^gest  stream  of  northern  Ohio.  The  average  altitude  of  the  watershed  above 
Lake  Erie  is  500  feet,  but  the  head  of  the  Maumee  at  Fort  Wayne,  Ind.,  is  only  170  feet  above 
the  lake.    The  surface  is  level  or  gently  rolling. 

The  principal  streams  are  Huron  and  Raisin  rivers,  which  enter  the  lake  from  the  Michigan 
comer,  and  Maumee,  Black,  and  Cuyahoga  rivers,  which  enter  from  Ohio.  Of  these  the 
Maumee,  formed  by  the  junction  of  St.  Marys  and  St.  Joseph  rivers  at  Fort  Wayne,  Ind.,  is 
the  most  important. 

The  wotk  of  the  United  States  Geological  Survey  during  1905  in  the  Lake  Erie  drainage 
basin  is  set  forth  in  the  foUowing  pages: 


IRB  170—06 4 
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STREAM   MEASUREMENTS   IN    1905,  PART    VI. 


HURON  RIVER  BASIN. 


DESCRIPTION  OF  BASIN. 


Huron  River  rises  near  the  central  part  of  Oakland  County,  Mich.,  flows  southirastward. 
then  southeastward,  and  is  tributaiy  to  the  west  end  of  Lake  Erie  near  the  mouth  of  I>eti\)it 
River.  The  Huron  receives  the  drainage  from  an  irregularly  shaped  basin  having  its  grrat- 
est  length  parallel  to  and  lying  at  a  distance  of  25  to  30  miles  from  Detroit  River.  This 
basin  is  connected  with  Lake  Erie  by  a  long,  narrow  valley,  averaging  5  miles  in  width, 
extending  from  a  point  near  Ypsilanti  southeastward  to  Lake  Erie,  a  distance  of  28  miks. 
In  this  portion  of  its  course  a  large  part  of  the  total  fall  of  the  river  occurs.  The  condition? 
are  thus  nearly  ideal  for  the  development  of  water  power,  in  that  nearly  the  entire  catchment 
area,  all  the  large  tributaries,  and  an  extensive  area  affording  lake  and  ground  storage  \v 
,  above  the  head  of  this  narrow  valley. 

The  northern  portion  of  the  main  catchment  area  is  rolling  and  its  topography  is  complex. 
The  stream  flows  through  a  series  of  lakes,  and  north  of  Dover  the  entire  basin  is  largplr  com- 
posed of  lakes  and  surrounding  marshes.  In  the  vicinity  of  Ann  Arbor  the  topography-  i? 
very  rolling.  The  stream  has  here  a  broad,  flat  valley,  bordered  by  abrupt  hills  ranging  in 
height  from  100  to  200  feet.  The  channel  is  tortuous  and  changeable.  Numerous  aban- 
doned sections  remain  as  bayous.     Large  springs  issue  from  the  morainal  hills. 

Below  Ypsilanti  the  drainage  basin  is  flat,  the  soil,  comparatively  heavy  and  imperviou>, 
in  mostly  under  cultivation,  and  the  ground-water  level  is  controlled  by  numerous  dnin 
trenches. 

HURON  RIVER  AT  DEXTER,  MICH. 

This  station  was  established  September  1 ,  1904.  It  is  located  just  above  the  hif^wmy 
bridge  in  the  village  of  Dexter. 

A  boat  and  cable  section  was  selected  a  short  distance  below  the  highway  bridge,  and  cur- 
rent-meter measurements  have  been  made,  as  indicated  in  the  accompanying  table. 

A  vertical  gage  scale,  divided  decimally,  was  erected  for  use  during  low  water.  The  ga^ 
is  located  just  above  a  rapid,  where  it  will  be  less  affected  by  freezing  than  elsewhere.  Tbt 
record  has  been  kept  by  the  Washtenaw  Electric  Company,  and  has  been  furnished  by  R  W. 
Hemphill,  manager. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  129,  United  States  Geological  Survey,  pages  63-64. 

Discharge  measuremenls  of  Huron  River  ai  Dexter ^  Mich.j  in  1905. 


Date. 


Ilydrographer. 


May  12  a '  R.  K.  Horton 

May  31  » j  H.  R.  Beebe.. 

November  13  ft .    R.  E.  Horton 


a  Measurement  at  highway  bridge. 


Vidth. 

Area  of 
section. 

Moan 
velocity. 

Gaxe 
hel^t 

I>i»- 
cfaarfv 

Feet, 

aq.fl. 

FtpetKC. 

FeeJL 

Sec.  /!- 

177 

519 

3.07 

3.20 

l.SBC 

116 

335 

1.31 

1.35 

4» 

125 

438 

1.33 

1.70 

» 

ft  Measurement  made  from  boat. 


HURON   RIVEB   BASIN. 

DaUy  gage  height,  in  feet  y  ofHtiTon  River  at  Dexter,  Mi(h.,for  1906. 
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Day. 


1 
2 
3 
4. 

5. 

6. 

7, 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


1.3 

1.3 

1.45 

1.66 

1.36 

1.3 

1.25 

1.3 

1.6 

1.38 

1.58 

1.8 

1.68 

1.6 

1.66 

1.76 

1.75 

1.62 

1.42 

1.35 

1.26 

1.5 

1.52 

1.32 

1.65 

1.76 

1.66 

1.5 

1.7 

1.75 

1.6 


Feb.     liar. 


1.5 

1.7 

1.9 

1.85 

1.86 

1.86 

1.8 

1.78 

1.7 

1.7 

1.7 

1.6 

1.7 

1.6 

1.8 

1.8 

1.76 

1.75 

1.7 

1.7 

1.68 

1.65 

1.68 

1.72 

1.7 

1.7 

1.7 

1.7 


1.7 

1.62 

1.6 

1.6 

1.65 

1.62 

1.5 

1.5 

1.42 

1.32 

1.28 

1.26 

1.25 

1.26 

1.38 

1.18 

1.5 

2.6 

a3 

3.6 
135 
a  16 
3.0 
3.0 

ai 
ai 

2.92 

2.86 

2.8 

2.9 

2.95 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.75 

1.42 

1.25 

1.35 

1.38 

1.16 

1.36 

1.46 

2.62 

1.4 

1.22 

1.45 

1.36 

1.16 

1.38 

1.4 

a48 

1.35 

1.15 

1.48 

1.3 

1.15 

1.6 

1.4 

2.3 

1.3 

1.15 

1.52 

1.36 

1.16 

1.5 

1.35 

2.22 

1.4 

1.2 

1.48 

1.45 

1.15 

1.46 

1.42 

2.16 

1.62 

2.2 

1.35 

1.5 

1.16 

1.46 

1.7 

2.1 

1.85 

a4 

1.25 

1.48 

1.1 

1.38 

1.82 

1.92 

1.82 

a7 

1.36 

1.4 

1.1 

1.36 

1.86 

1.8 

1.78 

as 

1.35 

1.38 

1.1 

1.36 

1.82 

1.78 

1.75 

4.1 

1.5 

1.3 

1.1 

1.3 

1.8 

1.9 

2.26 

4.32 

1.7 

1.3 

1.06 

1.3 

1.78 

1.86 

ao5 

4.35 

1.72 

1.3 

1.06 

1.3 

1.76 

1.72 

a  16 

4.26 

1.7 

1.28 

1.05 

1.28 

1.68 

1.68 

2.96 

4.0 

1.58 

1.25 

1.06 

1.25 

1.65 

1.68 

2.42 

a  6 

1.5 

1.4 

1.0 

1.18 

1.6 

1.5 

2.28 

as 

1.6 

1.38 

1.0 

1.12 

1.58 

1.5 

2.16 

ao6 

1.5 

1.3 

1.46 

1.18 

1.55 

1.46 

2.08 

2.86 

1.5 

1.3 

1.72 

1.62 

1.5 

1.38 

1.95 

2.72 

1.6 

1.25 

1.82 

1.9 

1.5 

1.3 

1.82 

2.66 

1.5 

1.36 

1.8 

2.1 

1.45 

1.85 

1.65 

2.36 

1.48 

1.36 

1.65 

2.06 

1.46 

Z3 

1.5 

2.25 

1.45 

1.28 

1.6 

1.92 

1.4 

2.25 

1.45 

2.06 

1.4 

1.25 

1.6 

1.85 

1.4 

2.06 

1.4 

1.88 

1.38 

1.26 

1.6 

1.82 

1.4 

1.88 

1.36 

1.72 

1.3 

1.26 

1.6 

1.8 

1.4 

1.8 

1.36 

1.68 

1.28 

1.26 

1.56 

1.76 

1.4 

1.8 

1.45 

1.58 

1.22 

1.26 

1.65 

1.68 

1.43 

1.72 

1.3 

1.6 

1.2 

1.2 

1.5 

1.6 

1.66 

1.66 

1.3 

1.42 

1.3 

1.2 

1.46 

1.55 

2.6 

1.52 

1.3 

1.36 

1.62 

1.18 

1.4 

1.32 

2.7 

1.3 

1.48 

1.15 

1.42 

Dec. 


2.4 

2.05 

2.0 

1.9 

1.88 

1.85 

1.82 

1.8 

1.8 

1.78 

1.7 

1.68 

1.66 

1.68 

1.5 

1.42 

1.4 

1.4 

1.4 

1.4 

1.6 

1.8 

1.8 

1.76 

1.6 

1.6 

1.6 

1.6 

1.68 

1.6 

1.45 


Note.— Partial  ice  conditioiu  existed  during  January,  February,  and  March,  but  were  not  sufflcient 
to  materiaUy  modify  the  flow. 

HURON  RIVBR  AT  GKDD£S,  MICH. 

A  record  of  the  depth  of  overflow  at  the  dam  and  of  the  run  of  the  water  wheels  in  the  adjar 
cent  electric  plant  has  been  maintained  at  Geddes  by  the  Washtenaw  Electric  Company 
since  February  1,  1904. 

A  survey  of  the  dam  was  made  by  R.  £.  Horton  for  the  United  States  Geological  Survey  in 
September,  1904.  New  gages  were  erected,  and  the  record  has  been  maintained  and  fur- 
nished to  the  Survey  from  that  date.  This  gaging  station  affords  opportunity  to  detennine 
the  dischai^  during  low  water  in  both  sunmier  and  winter.  At  times  when  water  flows  over 
the  dam  the  discharge  is  less  certain.  The  computation  of  run-off  during  1905  given  in  the 
accompanying  table  has  been  furnished  by  Gardner  S.  Williams. 

A  description  of  this  station,  with  gage  height  and  discharge  data,  is  contained  in  Watei^ 
Supply  Paper  No.  129,  United  States  Geological  Survey,  pages  64-65. 
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Estimaied  monthly  discharge  of  Huron  River,  at  Geddes,  Mich.,  for  1905. 
[Drainage  area,  757  square  miles.] 


Month. 


January. 
February 
March — 

April 

May 

June 

July 


I  Run-off. 

Mcandis-   

charge  in       Second- 
second- 


feet. 


204 
170 
7fi0 


1,106 


feet  per 

.  square 

mile. 


a27 
.23 
.99 
.88 
.80 

1.46 
.53 


Depth  in 
inches. 


a  31 
.24 

1.14 
.98 
.92 

1.63 
.61 


RainCftJ. 


Incb^. 


5.S: 

4.71S 


HURON  RIVER  AT  FRENCH  LANDING,  MICH. 

A  temporary  gage  was  erected  at  the  Wabash  Railroad  bridge  at  Frenchville,  Mick, 
and  was  maintained  for  a  few  weeks  during  the  low-water  season  of  1903.  A  new  gage 
was  erected  August  5,  1904,  at  the  highway  bridge  at  French  Landing. 

The  stream  freezes  over  in  winter,  and  when  it  is  frozen  the  conditions  are  unfavorable 
for  the  determination  of  the  discharge.  The  right  bank  is  never  overflowed.  Tlie  high- 
way may  be  overflowed  for  a  short  distance  from  the  bridge  during  extreme  freshets. 

The  gage,  which  was  read  twice  each  day  by  F.  L.  Robbe,  consists  of  a  vertical  scat. 
divided  decimally,  attached  to  the  downstream  side  of  the  right-hand  bridge  abutmen!. 
The  record  is  furnished  by  the  Washtenaw  Electric  Company,  of  Ann  Arbor,  Mich. 

A  dischai^  measurement,  made  May  13,  1905,  by  R.  E.  Horton,  showed  a  flow  of  1.941 
second-feet  at  gage  height  7.10  feet. 

Regular  gage  observations  at  this  station  were  discontinued  June  30,  1905. 

A  description  of  this  station,  with  gage-height  and  discharge  data,  is  contained  in  Water- 
Supply  Paper  No.  129,  United  States  Geological  Survey,  page  66. 

Daily  gage  height  ^  in  feet  j  of  Huron  River  at  French  Landing ^  Midi. ,  for  190S. 


Day. 

1 

2 


3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Jan.    Feb. 


2.;« 

2.55 

2.4 

2.25 

2.0 

2.55 

2.18^ 

2.08 

2.1 

1.85 

1.7 

2.3 

2.55 

2.35 

2.3 

2.35 


2.45 

1.95 

2.4 

2.35 

2.2 

l.li5 

2.7 

2.45 

2.4.5 

2.35 

2.25 

1.95 

2.3 

2.45 

2.3 

2.3 


Mar.  I  Apr. 


3. 15 

2.75 

2.85" 

2.95 

I  2.7 

'  3.05 

I  3.25 

j  3.2 

3.35 

I  3.45 

3.75 

3.8 

3.7 

3.6 

3.65 

3.7 


tV.0 

5.55 

5.45 

5.1 

4.&5 

4.85 

4.8 

4.2 

4.3 

4.05 

4.0 

4.15 

3.95 

3.8 

3.45 

3.4 


May. 


3.3 

3.0 

2.8 

2.65 

2.7 

2.95 

a45 

3.5 

3.95 

3.6 

4.1 

6.2 

7.05 

6.8 

6.2 

5.3 


June. 

i 

Day. 

2.65 

17 

2.65  , 

18 

2.5  ' 

19 

2.05 

20 

1.85 

21 

5.45 

22 

9.65 

23 

9.0  1 

24 

8.3 

25 

i 
8.35 

26 

8.7  1 

27 

.S.9 

28 

8.7 

29 

8.4  1 

30 

1 
8.0 

31...  . 

r..^ 

Jan. 

Feb. 

2.65 

2.45 

2.6 

2.3 

2.5 

1.6 

2.45 

2.3 

2.6S 

2.95 

2.45 

2.7 

2.3 

2.5 

2.7 

2.85 

2.5 

2.8 

2.25 

2.6 

2.05 

2.55 

2.05 

2.95 

2.05 

1.65 

2.65 

I 

5.0 
&4 
&95 

I  8.6 
7.2 
6.7 

I  &45 
&4 
&5 
6.35 
6.45 
6.4 
5.7 

;5.7 

'  &05 

I 


Apr.  May.'juDf. 


3.15 
2.95 
2.7 


1^9 
3.9 
5.33 
5l4 
5.15 
4.55 
4.15 
4.15 
3.9 
3.8 
3.2 


I 


t 
4.65 

4.5 

4L35 

4.1     ! 

3.75 

3.6 


2.95  ^ 
2.8     I 

z.   I 

^85 
2.7     ' 
2.75  t 
2.85  I 
"  2L7    ' 


4.75 


3.35  ,     43 


3.93 
X*- 

±9 
2.5 
3.6 


Note.— River  frozen  entirely  across  January  1 
ice,  1^  feet.    Gage  heights  are  to  water  surface  in 


to  March  20,  approximately.    Average 
hole  in  ice. 


thk^iMcaof 


HURON   KIVEB   BASIN. 
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Station  rating  tdtiUfor  Hiaron  River  at  Frenth  Landing y  Mick,  y  from  August  6, 1904,  to  June 

SO,  1905. 


Gage 
height. 

Sec.-ft. 

heiS^. 

DiBchargo. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 
Sec.-ft. 

Feet. 

Feet. 

Sec.-ft. 

Sec.-ft. 

Feet. 

0.00 

62 

1.70 

323 

3.40 

760 

6.20 

1,626 

0.10 

71 

1.80 

345 

3.50 

797 

6.40 

1,692 

0.20 

81 

1.90 

367 

3.  GO 

826 

&60 

1,758 

0.30 

01 

2.00 

300 

3.70 

855 

&80 

1,824 

a«) 

102 

2.10 

415 

3.80 

884 

7.00 

1,800 

0.50 

114 

2.20 

440 

aoo 

913 

7.20 

1,958 

0.60 

126 

2,30 

466 

4.00 

942 

7.40 

2,026 

0.70 

139 

2.40 

493 

4.20 

1,002 

7.60 

2,094 

0.80 

153 

2.50 

520 

4.40 

1,064 

7.80 

2,162 

0.90 

168 

2.60 

547 

4.60 

1,126 

8.00 

2,230 

1.00 

184 

2.70 

574 

4.80 

1.188 

8.20 

2.300 

1.10 

202 

2.80 

601 

5.00 

1,250 

8.40 

2,370 

1.20 

220 

2.90 

629 

5.20 

1,312 

8.60 

2,440 

1.30 

239 

3.00 

667 

5.40 

1,374 

8.80 

2,510 

1.40 

256 

3.10 

6a5 

5.60 

1,436 

9.00 

2,580 

1.50 

280 

3.20 

713 

5.80 

1,498 

9.50 

2,755 

1.60 

301 

3.30 

741 

6.00 

1,560 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  five  discharge  meas- 
urements  made  during  1904-^5.  It  is  not  well  defined,  being  based  on  a  group  of  three  measurements 
between  1.5  and  2  feet  and  one  measurement  at  7.1  feet.  Below  1.5  feet  the  curve  is  very  uncertain. 
Estimates  based  on  tliis  table  are  liable  to  considerable  error  above  2  feet  and  below  1  foot. 

Estimated  monthly  discharge  of  Huron  River  at  French  Landing,  Mich.,  for  190^-^. 


Month. 


1904. 

August  5-^1 

September 

October 

November. '. 

19a5. 

March  21-31 

April '. 

May 

June 


Discharge  in  second-feet. 


327 
001 
547 
349 

1,958 
1,560 
1.907 
2,806 


Minimum. 

Mean. 

83 

215 

20 

307 

224 

347 

184 

250 

1,467 

1,678 

574 

1,013 

560 

902 

356 

1,434 

NoTK.— Ice  conditions  during  December,  1904. 

IIUUON  RIVER  AT  FLATROCK,  MICH. 

This  station  was  established  August  6,  1904.  It  is  located  at  the  highway  bridge  below 
Metler's  dam  at  Flatrock,  Mich.,  about  8  miles  above  the  mouth  of  the  stream. 

The  stream  bed  is  of  horizontal  rock  overlain  with  sand  and  gravel.  The  current,  aside 
from  slight  eddies  and  swirls  carried  by  the  water  from  the  dam  and  mill  above,  is 
comparatively  smooth  and  uniform.  The  banks  are  smooth  and  are  overflowed  only  in 
highest  freshets,  occurring  at  rare  intervals,  such,  for  example,  as  the  flood  of  March  26, 
1904,  which  overflowed  the  bank  on  the  right-hand  side  of  the  bridge.  The  stream  freezes 
over  but  little  in  winter,  owing  to  the  close  proximity  of  the  dam. 

Dischai^ge  measurements  are  made  from  the  downstream  side  of  the  highway  bridge. 
The  initial  point  for  soundings  is  the  face  of  the  left  abutment,  downstream  side  of  bridge. 
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The  gage,  which  is  read  twice  each  day  by  0.  L.  Metier,  is  a  vertical  scale,  divided  deci- 
mally, attached  to  the  downstream  side  of  the  left-hand  bridge  abutment.  The  gage 
datum  is  referred  to  the>  bench  mark  on  the  top  of  the  coping  stone  of  the  left  abutment, 
immediately  over  the  gage.     The  gage  datum  is  14.10  feet  below  the  bench  marie. 

A  description  of  this  station,  with  gage-height  and  dischaige  data,  is  contained  in  Wate«^ 
Supply  Paper  No.  120,  United  States  Geological  Survey,  page  67. 

Diitharge  fMosuremgnis  of  Huron  River  at  Flatroekf  Mick.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean     1     Gam     .      Dis- 
velocity.  |  height..  ,  cb^ii^. 

May  13 

R.  E.  Horton 

Feet. 
100 
100 
100 

Sq.ft. 
682 
296 
304 

Ft.  per  aec.      Feet. 
2.54  1          6.28 
1.93  1          2L5R 
1.86  _          2.64 

Sec.-ft. 
1  71' 

May  30. 

November  17 . . 

H.  R.  Beebe 

oH 

E.  F.  Weeks 

j»> 

Daily  gage  height ^  infeet^  of  Huron  River  at  Flatroekf  Midi.  ^  for  1905. 


Day. 


1 
2 
3 
4 

5 
6 
7 
8 
9 

10. 

11 

12 

13 

14 

16 

16. 

17 

18. 

19. 

20. 

21. 

22. 

23 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

2.0 

2.4 

2.7 

5.7 

2.45 

2.5 

2.2 

2.3 

1.7 

1.75 

2.35 

2.7 

5.55 

2.95 

2.2 

2.2 

1.95 

1.6 

2.3 

2.2 

2.9 

5.2 

2.6 

1.95 

2.25 

1.85 

1.75 

2.1 

2.3 

2.9 

5.0 

2.45 

1.9 

2.85 

1.8 

1.55 

1.75 

2.15 

2.85 

4.7 

2.35 

2.1 

2.7 

1.9 

1.6 

1.85 

2.1 

2.65 

4.4 

2.6 

as 

2.6 

2.0 

1.8 

1.75 

2.4 

2.95 

4.2 

ao 

7.5 

2.3 

2.05 

1.7 

1.85 

2.3 

3.0 

4.0 

a4 

a25 

2.25 

2.15 

1.55 

1.8 

2.25 

3.05 

3.8 

a  65 

7.8 

2.15 

2.0 

1.5 

2.5 

2.25 

3.25 

3.75 

a  6 

7.4 

2.15 

1.95 

I.a5 

2.2 

2.25 

3.35 

3.8 

a7 

7.4 

2.9 

1.85 

1.2 

1.65 

2.2 

3.4 

3.75 

5.4 

7.7 

a  45 

1.75 

1.5 

2.2 

2.4 

a  15 

3.8 

6.35 

7.75 

a  95 

1.8 

1.66, 

2.45 

2.3.5 

3.45 

3.6 

6.55 

7.6 

as 

1.65 

1.4    1 

2.1 

2.3 

3.3 

a  15 

6.15 

7.4 

a  55 

a55 

1.35 

1.95 

2.3 

3.3 

a  15 

5.5 

6.95 

a  15 

Z85 

1.25 

2.55 

2.3 

3.55 

ao 

4.55 

6.5 

2.8 

2.55 

1.65 

2.1 

2.25 

4.85 

ao 

4.3 

6.1 

2.7 

2.15 

2.55 

2.05 

2.35 

5.95 

2.75 

4.25 

5.55 

2.5 

1.95 

2.55 

2.05 

2.28 

7.35 

2.45 

a9 

5.2 

2.35 

2.65 

2.6 

2.1 

2.45 

7.85 

a65 

a  65 

4.9 

2.3 

2.3 

2.46 

2.1 

2.65 

7.6 

4.75 

a  2 

4.6 

2.15 

2.2 

2.1 

2.15 

2.65 

6.55 

5.0 

a2 

4.15 

2.15 

1.95 

2.05 

2.55 

2.55 

6.0 

4.9 

2.85 

4.0 

2.06 

1.9 

2.1 

2.45 

2.7 

6.05 

4.5 

2.65 

a  55 

2.2 

1.9 

2.05 

2.55 

2.7 

6.1 

4.0 

2.55 

a  35 

1.9 

1.8 

2.3 

2.7 

2.45 

5.95 

a  85 

2.55 

a  3 

1.9 

1.75 

2.1 

2.35 

2.9 

5.85 

a  75 

2.45 

2.9 

2.25 

1.65 

2.05 

2.3 

5.5 

a  55 

2.3 

2.7 

1.7 

2.0 

2.4 

5.45 

a  3 

2.65 

2.4 

1.85 

1.66 

1.95 

2.35 

5.58 

2.35 

2.3 

1.6 

1.85 

1.75 

2.15 

2.2 

2.1 

2.0 

1.95 

1.9 

2.15 

1.95 

1.95 

1.9 

1.9 

1.75 

1.7 

1.55 

1.8 

1.8 

2.4 

ai 
a65 
a  5 
a  4 
a  3 
ao 
ao 

2.85 

2.75 

2.7 

2.35 

2.6 


2.4 

5-f 

2.15 

4.V. 

2.1 

4.r. 

2.2 

3-y 

2:2 

-1  % 

2.4 

a: 

ai 

.l.Vi 

ass 

a4:> 

as 

X5 

a3 

14- 

as 

14 

aos 

a,v-. 

ao 

ai 

ai 

ai 

ao 

2  w 

2.S5 

2  .a 

2.75 

2^45 

2.65 

2A» 

2.40 

2  7 

2.25 

2L4> 

2.55 

2.5 

2.25 

a43 

2.2 

X9 

2.3 

XT 

2.3 

2.fo 

21 

IS 

2.15 

ai 

2.5 

Xix'. 

a3 

au» 

5.5 

2.9 

2.  ~' 

NoTK.— Partial  ice  conditions  during  the  winter  months. 


HURON    RIVER    BASIN. 
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Station  rating  tMe  for  Huron  River  at  FkUrodc,  Mich.,  from  August  5,  1904,  to  December 

Sly  1906. 


Gage 
height. 

Feet. 

Discharge. 
aec.-fi. 

hei^t. 
Feet. 

Discharge. 
Sec.-ft. 

Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Sec.'ft. 

Secj-fl, 

aao 

95 

1.80 

379 

3.30 

748 

5.60 

1,476 

0.40 

108 

1.90 

401 

3.40 

774 

5.80 

1,560 

0.50 

124 

2.00 

424 

3.50 

801 

6.00 

1,624 

0.60 

141 

2.10 

447 

3.60 

828 

0.20 

1,099 

0.70 

158 

2.20 

471 

3.70 

856 

6.40 

1,775 

0.80 

176 

2.30 

495 

3.80 

884 

6.60 

1,852 

0.90 

194 

2.40 

519 

3.90 

913 

6.80 

1,930 

1.00 

213 

2.50 

543 

4.00 

942 

7.00 

2,010 

1.10 

232 

2.60 

568 

4.20 

1,002 

7.20 

2,090 

1.20 

252 

2.70 

593 

4.40 

1,064 

7.40 

2,170 

1.30 

272 

2.80 

618 

4.60 

1,128 

7.60 

2.252 

1.40 

293 

2.90 

644 

4.80 

1,194 

7.80 

2,334 

1.50 

314 

3.00 

670 

5.00 

1,261 

8.00 

2,416 

1.60 

335 

3.10 

696 

5.20 

1,331 

8.20 

2,500 

1.70 

357 

3,20 

722 

5.40 

1,403 

The  above  table  is  applicable  only  for  open-<;hannel  conditions.    It  is  based  on  seven  discharge  meas- 
urements made  during  1904-6.    It  is  well  defined  between  gage  heights  0.3  foot  and  2.6  feet. 

Estimated  monthly  discharge  of  Huron  River  at  FUUrock,  Mich.,  for  190J^6. 


Month. 


Discharge  in  second-feet. 


1904. 

August  6-31 

Septembera 

October 

November 

December 

1905. 

Januaxy 

February 

March 

April 

May 

June 

July 

A  ugust « 

September *. 

October 

November 

December 

The  year 


Maximum.   Minimum. 


335 
580 
447 
346 
543 


503 

644 

2,354 

1,513 

1,832 

2.521 

928 

814 

568 

842 

1.439 

1,476 


2,521 


89 
232 
282 
262 
242 


346 
447 
580 
531 
495 
401 
357 
335 
252 
324 
447 
507 


252 


Mean. 


209 
320 
351 
292 
313 


463 
515 

1,149 
957 
846 

1,340 
548 
434 
389 
513 
612 
753 


710 


a  Discharge  interpolated  September  14,  1904,  and  August  29,  1905. 
NoTB.— No  correction  made  for  ice  conditions  during  the  winter  months. 
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STREAM   MEASUREMENTS   IN    1905,  PART   VI. 


MAUMEE  RIVER  BASIN. 


DESCRIPTION  OF  BASIN. 


Maumee  River  is  formed  at  Fort  Wayne,  Ind.,  by  the  junction  of  St.  Joseph  and  St. 
Marys  rivers  and  flows  northeastward  into  Lake  Erie  at  Toledo.  The  chief  tributaries 
are  Auglaize  and  Tiffin  rivers.  The  total  drainage  area  is  6,723  square  miles.  The  countn* 
is  flat  and  the  river  has  not  worn  its  valley  veiy  deep.  The  stream  is  about  GOO  feet  wide 
at  South  Toledo,  the  depth  ranging  from  1  foot  to  6  or  7  feet.  The  stream  is  subject  Ut 
high  freshets.  The  bed  is  of  rock,  up  to  Defiance  at  least,  and  the  banks  are  of  clay  and 
gravel. 

MAUMEE  RTVER  NEAR  SHERTVOOD,  OHIO. 

This  station  was  established  May  19,  1903.  It  is  located  at  the  highway  bridge  2.5 
miles  south  of  Sherwood,  Ohio,  and  200  feet  upstream  from  the  Cincinnati  Northern  Rail- 
road bridge. 

The  channel  is  straight  for  1,000  feet  above  and  .500  feet  below  the  station.  Both  banks 
are  high  and  clean,  and  both  may  overflow  at  extremely  high  water.  The  bed  of  the 
stream  consists  of  clay  and  gravel  and  some  silt.  There  is  one  channel  at  all  stages.  The 
current  Ls  sluggish  at  extremely  low  water. 

Disciiai^  measurements  are  made  from  the  twoHspan  highway  bridge,  which  has  a  total 
length  of  300  feet  between  abutments.  The  initial  point  for  soundings  is  the  face  of  the 
south  abutment. 

The  inclined  gage  which  was  established  on  the  bank  under  the  north  end  of  the  bridge 
was  destroyed.  A  regulation  chain  gage,  which  was  read  during  1905  by  Geoiige  J.  Coffin, 
was  installed  May  19,  1903.  This  is  bolted  to  the  hand  rail  of  the  bridge  on  the  upstrpain 
side  200  feet  from  the  south  abutment.  The  length  of  the  chain  fix>m  the  end  of  the  weight 
to  the  marker  is  28.88  feet.  The  gage  is  referred  to  bench  marics  as  follows:  (1)  A  coppiT 
bolt  in  the  stepping  stone  of  the  west  wing  wall  of  the  north  abutment;  stone  is  in  tier  just 
below  top  tier;  elevation  above  zero  of  gage,  22.30  feet.  (2)  A  cut  in  the  iron  hand  nuJ 
directly  over  the  pulley  of  the  gage;  elevation  above  gage  zero,  29.09  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen 
of  the  United  States  Geological  Survey: 

Description:  97,  p  420;  129,  p  68. 
Discharge:  97,  p  429;  129,  p  68. 
Discharge,  monthly:  129,  pp  70-71. 
Gage  heights:  97,  p  429;  129,  p  69. 
Rating  table:  129,  p  70. 

Discharge  measwremerUs  of  Maumee  River  near  Shenooodf  OhiOy  in  1906. 


Date. 


May  25 

July  12 

October  28. 


Hydrographer. 


M.  S.  Brennan. 

S.  K.  Clapp 

R.W.  Pratt... 


Noveml)©r  22  . . ' do 

I 


Width. 

Area  of 
section. 

Mean 
velocity. 

neigtit. 

Feet. 

Sq.ft. 

Ft.  per  tec. 

Feet. 

250 

928 

1.44 

3.96 

251 

1,146 

1.72 

4.82 

249 

608 

.74 

2.62 

248 

465 

.55 

2.15 

DU- 
chaice. 

8tc.-ft. 

1.33: 


7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


30. 
31.. 
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Daily  qage  height ,  in  feet  ^  of  Maumee  River  near  Sherwood ^  Ohio ,  for  1906. 


Day. 

Jan. 

4.0 
4.0 
3.8 
3.5 
3.3 

Feb. 

2.8 


1 

2 

3 

4 

S 

3.2 

3.15 

3.1 

3.1 

3.1 

3.1 

3.4 

3.4 

3.9 

3.9 

3.8 

3.7 

3.7 

3. 65 

3.6 

3.6 

3.4 

3.2 

3.2 

3.2 

3.1 

3.1 

3.05 

2.9 

2.8 

2.8 


2.7 


2.6 


2.8 
2.9 
3.0 
4.2 
6.1 


Mar. 

Apr. 

May. 

June. 

July. 

Aug. 
2.05 

Sept. 
2.25 

Oct. 
2.3 

Nov. 

Dec. 

8.1 

7.0 

5.2 

3.6 

2.45 

2.2 

8.0 

9.1 

6.4 

4.6 

3.3 

2.45 

2.1 

2.25 

2.2 

2.2 

7.6 

9.2 

4.8 

4.3 

2.9 

2.4 

2.15 

2.2 

2.2 

2.15 

7.0 

9.2 

4.0 

4.3 

2.9 

2.3 

2.15 

2.15 

2.2 

2.1 

5.6 

9.0 

3.8 

4.8 

3.2 

2.4 

2.15 

2.15 

2.2 

2.1 

5.0 

8.8 

3.8 

5.2 

7.4 

2.75 

2.15 

2.15 

2.2 

2.1 

4.5 

8.6 

3.6 

5.1 

6.8 

2.75 

2.15 

2.15 

2.2 

2.2 

4.0 

8.6 

3.5 

5.2 

6.0 

2.55 

2.1 

2.15 

2.2 

2.5 

3.8 

8.6 

3.2 

4.9 

5.5 

2.6 

2.05 

2.16 

2.2 

2.7 

3.5 

8.7 

3.25 

4.6 

5.0 

2.8 

2.0 

2.15 

2.2 

2.8 

3.4 

8.9 

3.4 

8.3 

12.0 

3.4 

2.0 

2.15 

2.15 

2.8 

3.2 

8.9 

3.6 

15.2 

14.7 

4.75 

2.0 

2.15 

2.1 

2.8 

3.2 

9.0 

4.0 

18.0 

11.5 

4.35 

1.95 

2.15 

2.05 

2.8 

3.15 

8.6 

4.2 

17.4 

9.0 

4.0 

1.96 

2.15 

2.0 

2.7 

3.1 

7.6 

4.2 

16.8 

7.0 

3.8 

1.95 

2.15 

2.0 

2.6 

3.06 

6.2 

3.8 

15.2 

6.6 

3.4 

2.05 

2.15 

2.0 

2.5 

3.0 

5.5 

3.6 

13.2 

6.2 

3.0 

2.5 

2.15 

2.0 

2.4 

2.9 

5.6 

3.4 

11.7 

6.0 

2.8 

2.5 

3.05 

2.0 

2.3 

2.9 

7.1 

3.3 

10.0 

5.3 

2.7 

2.5 

3.4 

2.05 

2.3 

2.85 

7.9 

3.25 

8.5 

4.8 

2.65 

2.4 

3.4 

2.1 

2.2 

2.85 

7.8 

5.9 

7.2 

4.0 

2.65 

2.5 

3.4 

2.1 

2.2 

2.9 

7.6 

10.6 

6.0 

3.8 

2.5 

2.55 

3.7 

2.3 

2.15 

4.2 

7.6 

11.3 

5.1 

4.1 

2.3 

2.5 

3.75 

2.6 

2.15 

6.5 

7.8 

10.2 

4.6 

4.6 

2.2 

2.5 

3.75 

3.5 

2.1 

6.6 

7.8 

8.7 

3.9 

4.7 

2.1 

2.5 

3.75 

3.5 

2.1 

6.3 

7.0 

7.8 

3.6 

3.9 

2.05 

2.5 

3.85 

3.3 

2.1 

5.8 

6.3 

7.5 

3.3 

3.0 

2.0 

2.5 

3.25 

2.8 

2.15 

5.1 

5.4 

7.1 

3.25 

3.3 

2.0 

2.5 

2.85 

2.5 

3.3 

4.8 

5.2 

6.1 

3.3 

2.8 

2.0 

2.85 

2.75 

2.4 

7.5 

4.6 

5.1 

5.6 

3.3 

2.55 

2.0 

2.65 

2.35 

2.3 

8.0 

4.5 

6.5 

4.0 

2.0 

2.50 

2.3 

4.4 

Note. — River  frozen  entirely  across  both  above  and  below  gage  January  1  to  February  28.  The  ice 
gradually  broke  up  March  1-10,  approxinmtely.  During  this  period  giige  heights  are  to  the  water 
surface  in  a  hole  in  the  ice.    The  following  compa 


Hlowing  comparative  readings  were  fu.so  made: 


Date. 


February  2. 
February  17 
February  24 
February  26 


Water       Top  of 
surface.         ice. 


Thick- 
ness of 
ice. 


Feet. 
2.8 
2.6 
2.8 

ao 


Feet. 
2.9 
2.7 
2.9 
3.1 


Feet. 


1.3 
1.6 
1.4 
1.4 
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STREAM    MEASUREMENTS   IN   1905,  PART   VI. 


Station  rating  table  for  Maumee  River  near  Shsrwood,  Ohioy  from  May  19, 1903,  to  December 

31, 1905. 


Gage 
height. 

Feet. 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 
2.50 
2.60 
^.70 
2.80 
2.90 
3.00 
3.10 
3.20 
3.30 
3.40 
^50 
3.60 
3.70 


Discharge. 

Sec.'/t. 
80 
110 
145 
185 
230 
280 
330 
380 
440 
500 
560 


740 

.  800 

860 

925 

995 

1,065 

1,135 


Gage 
height. 

Diachargc. 

Feet. 

Sec.'ft. 

3.80 

1,205 

3.90 

1,275 

4.00 

1,345 

4.10 

1,415 

4.20 

1,485 

•      4.30 

1.555 

1        4.40 

1,625 

4.50 

1,605 

,        4.60 

1,765 

1        4.70 

1,835 

1        4.80 

1,910 

j        4.90 

1,990 

5.00 

2.070 

5.10 

2,150 

5.20 

2,230 

5.30 

2,310 

5.40 

2,300 

5.50 

2,470 

6.60 

2,550 

heigh 


Feet. 
5.70 
5.80 
5.90 
6.00 
6.20 
&40 
6.60 
6.80 
7.00 
7.20 
7.40 
7.60 
7.80 
&00 
8.20 
8.40 
8.60 
8.80 


Discharge. 

Sec.-fi. 
2,630 
2,710 
2,790 
2,870 
3,030 
3,190 
3,350     > 
3,510    ' 
3,670    |, 
3,830 
3,990 
4,170    I 

4,350  ; 

4,530    , 

4,710 

4,890 

5,070 

5,250 


Gage 
height. 


Feet. 
9.00 
9.20 
9.40 
9.60 
9.80 

laoo 

ia50 
11.00 
11.50 
12.00 
12.50 

laoo 

13.50 
14.00 
15.00 
16.00 
17.00 
18.00 


Discharge. 

Sec-fl.  i 
5,430 
5,610 
5,790 
5.970 
6,170 
6,370 
6,870 
7,370 

7,»ao 

8.470 
9,030 
9,580 
10,180 
10,780 
12,060 
13,380 
14.780 
16,280 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  18  discharge  measure- 
ments made  during  1903-1905.  It  is  well  defined  between  ga^e  heights  1.8  feet  and  6.2  feet.  Above  txJ 
feet  it  is  determined  by  one  high-water  measurement. 

Estimated  monthly  discharge  of  Maumee  River  near  Shenooodf  Ohio ,  for  1905. 

[Drainage  area,  2,190  square  miles.] 

Run-off. 


Month. 


March  11-31 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Discharge  in  second-feet. 


Maximum. 


6,430 

7,700 

16,280 

11,690 

1,870 

590 

1,240 

995 

4^530 

4,630 


Minimum. 


Second-feet  |  tv»„.*-k  s- 


2,150 
800 
830 
410  • 
146 
•25' 

205 ; 

145  ! 

185 

590 


3,796 

2,471 

4,582 

2,709 

634 

280 

508 

307 

596 

1,727 


1.73 
1.13 
2.09 
1.24 
.244 
.128 
.232 
.140 
.272 
.780 


1.S5 
1.36 

2.41 
1  » 
.2M 
.1* 

.Ibl 
.304 
.910 


ST.  JOSEPH   IlIVEU  AT  FORT  WAYNE,  IND. 

St.  Joseph  River  rises  in  the  southern  part  of  Michigan,  flows  southwestward  into  Indi- 
ana, and  at  Fort  Wayne  unites  with  St.  Marys  River  to  form  tlie  Maumee. 

The  gaging  station  was  established  March  20,  1905.  It  is  located  on  the  first  highway 
bridge  about  1  mile  above  the  junction  with  St.  Marys  River. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  Both  banks  are 
high,  alluvial,  and  not  subject  to  overflow.     About  300  feet  lielow  the  bridge  are  remnants 
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of  an  old  dam,  which  at  low  stages  divert  most  of  the  water  tx)  the  right  side  of  the  stream, 
where  the  channel  is  deepened.  There  Ls  but  one  channel  at  all  stages.  The  Ijed  of  the 
stream  is  composed  of  coarse  gravel  and  is  free  from  vegetation  and  permanent.  High 
water  in  St.  Marys  River  without  a  corresponding  stage  in  St.  Joseph  River  might  cause 
backwater  at  this  station,  but  the  occurrence  would  be  rare.  There  is  a  dam  on  the  river 
about  4  miles  above  the  bridge  and  a  small  amount  of  water  is  diverted  around  the  sta- 
tion by  means  of  a  canal. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge 
to  which  the  gage  is  attached.  The  bridge  has  a  length  of  213  feet.  The  initial  point 
for  soundings  is  the  inner  face  of  the  right  abutment,  downstream  side. 

A  standard  chain  gage,  which  was  read  during  1905  by  Edward  Towsley,  is  attached 
to  the  downstream  side  of  the  bridge,  near  the  middle  of  the  stream.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  end  of  the  last  copper  link  is  26.24  feet.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  On  the  end  of  the  outer  end  coping  stone 
of  the  downstream  wing  of  the  left  abutment,  one-half  foot  from  the  downstream  east- 
em  edge  of  the  stone;  elevation  above  gage  datum,  22.55  feet.  (2)  The  top  of  the  down- 
stream lower  truss  chord  opposite  the  pulley  of  the  gage;  elevation  above  gage  datum,  25.00 
feet. 

Discharge  measurements  of  St.  Joseph  River  at  Fort  Wayne  j  /nrf.,  in  1906. 


Date. 


March  20.. 
May  26. ... . 
July  13. ... . 
August  22 
October  4. . 


Tlydrographer. 


Hanna  and  Clapp. 

M.  S.  Brennan 

S.  K.  Clapp 

M.  S.  Brennan 

do 


December  7. .  .• do  . 


Width. 

Feet. 
170 
160 
160 
IfiO 
153 
l.<» 


Area  of 
section. 


Sq.ft. 
999 
348 
511 
214 
214 
374 


Mean 
velocity. 

Gage* 
heiSt. 

Ft.  per  sec. 

Feet. 

3.55 

6.29 

1.66 

3.04 

1.94 

3.65 

.45 

2.00 

.61 

2.10 

1.17 

2.99 

Dis- 
charge. 

Sec.-ft. 
3,331 
544 
992 
97 
110 
436 


Daily  gage  height  j  in  feet  y  of  St.  Josefh  River  at  Fort  Wayne,  Ind.yfor  1906. 


Day. 


1.. 

2.. 

3. 

4. 

5. 

6. 

7. 

8. 

ST. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao. 

21. 

22. 


Mat.       Apr. 


5.0 
4.45 
4.0 
3.6 
3.3 
3.15 
3.05 
2.9 
2,85 
2.8 
,2.95 
3.6 
4.05 
3.8 
3.5 
0.3 
3.25 
3.1 
2.&5 
2.8 
6.7 
8.4 
8.1 


6.3 
6.4 
6.1 
6.0 


May, 

3.3 
3.05 
2.9 
2.7 
2.7 
2.8 
3.6 
3.9 
3.8 
3.5 
4.0 
15.0 
14.4 
13.9 
12.1 
10.2 
8.8 
7.4 
6.3 
5.3 
4.45 
4.1 
3.6 


June. 

July. 

3.1 

2.7 

3.0 

2.65 

2.9 

2.6 

2.8 

2.7 

4.9 

3.0 

4.15 

2.85 

5.2 

2.85 

4.4 

2.8 

4.2 

2.7 

4.1 

2.85 

10.6 

3.8 

7.8 

3.7 

7.1 

3.7 

5.6 

3.45 

5.0 

3.2 

4.7 

2.9 

4.3 

2.75 

4.  as 

2.65 

3.5 

2.6 

3.35 

2.5 

3.1 

2.45 

3.9 

2.35 

4.45 

2.3 

uig. 

Sept. 

2.25 

2.3 

2.2 

2.3 

2.2 

2.3 

2.15 

2.25 

2.15 

2.2 

2.2 

2.2 

2.15 

2.3 

2.15 

2.2 

2.15 

2.2 

2.15 

2.1 

2.15 

2.2 

2.15 

2.2 

2.1 

2.2 

2.1 

2.2 

2.1 

2.15 

2.0ri 

2.25 

2.05 

2.25 

2.0r) 

2.25 

2.ft5 

2.3 

2.0 

2.25 

2.0 

2.25 

2.0 

2.2 

1.9 

2.2 

2.2 

2.25 

2.1 

2.1 

2.0 

2.0 

2.0 

1.9 

1.8 

1.8 

1.75 

1.75 

1.7 

1.7 

1.7 

1.7 

1.7 

1.8 

1.9    i 

1.9    I 

3.45  I 

3.45  I 

3.45  I 


^ov. 

Dec. 

2.4 

5.55 

2.35 

4.6 

2.35 

4.0 

2.3 

3.4 

2.3 

3.2 

2.45 

3.1 

2.4 

3.0 

2.35 

2.95 

2.6 

2.9 

2.8 

3.0 

2.7 

S.l 

2.05 

2.8 

2.6 

2.7 

2.5 

2.0 

2.5 

2.5 

2.45 

2.4 

2.45 

2.5 

2.45 

2.5 

2.4 

2.45 

2.4 

2.4 

2.3.') 

2.95 

2.35 

4. 45 

2.X> 

4.95 
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DaUy  gage  height,  in  feet,  of  St.  Joseph  River  at  Fort  Wayne,  Ind.,for  1905 — Continued. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

24  

6.2 

5.9 

5.2 

4.7 

4.3 

3.9 

4.45 

6.2 

6.8 

6.0 

5.6 

5.1 

4.25 

3.8 

3.5 

3.35 

3.15 

3.0 

2.9 

2.8 

2.75 

3.0 

3.2 

4.5 

3.7 

3.55 

3.2 

3.0 

2.9 

2.7 

2.3 

2.3 

2.3 

2.25 

2.25 

2.2 

2.25 

2.3 

2.0 

2.2 

2.25 

2.75 

2.75 

2.65 

2.4 

2.3 

2.26 

2.3 

2.25 

2.2 

2.1 

2.1 

2.1 

3.25 

3.0 

2.8 

2.7 

2.65 

2.55 

2.5 

2.45 

2.3 
2.3 
2.3 
2.3 
2.4 
7.0 
6.0 

4.45 

25 

X9S 

26 

X& 

27 .   ... 

3.4 

28 

J»3 

29 

t.3 

30 

3.2 

31 

i25 

Note.  -Gage  heights  interpolated  August  13-21. 

Station  rating  tahlefor  St.  Joseph  Rir^er  at  Fort  Wayne,  Ind.,from.  March  SO  to  December  SI, 

1906. 


Gage 
height. 

Diachaige. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Sec.-ft. 

Sec.-ft. 

1.70 

30 

3.50 

826 

1.80 

50 

3.60 

890 

1.90 

70 

3.70 

960 

2.00 

95 

3.80 

1,030 

2.10 

120 

3.90 

1,100 

2.20 

150    1 

4.00 

1,175 

2.30 

185 

4.10 

1.250 

2.40 

225 

4.20 

1,330 

2.50 

270    1 

4.30 

1.410 

2.60 

315 

4.40 

1,490 

2.70 

365 

4.50 

1.570 

2.80 

415 

4.60 

1,655 

2.90 

470 

4.70 

1,740 

3.00 

525 

4.80 

1,825 

3.10 

580 

4.90 

1,910 

3.20 

640 

5.00 

2,000 

3.30 

700 

5.10 

2,090 

3.40 

760 

5.20 

2,180 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  baaed  on  five  discharge  i 
urements  made  during  1905.    It  is  well  defined  between  gage  heights  2  feet  and  6.3  feet. 

Estimated  monthly  discharge  of  St.  Joseph  Jtiver  at  Fort  Wayne,  lnd.,for  1905. 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean 


March  20-31 

April 

May 

June 

July 

August 

September. 

October 

November., 
December.. 


3,420 

6,100 

18,100 

9,620 

1,030 

390 

185 

792 

4,150 

2,510 


1,100 
415 
365 
365 
150 

70 
120 

30 
185 


2,413 

1,544 

3,3H0 

1.654 

394 

154 

157 

234 
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ST.  MARTS  RIVER  AT  FORT  WAYNE,  IND. 

St.  Mftiys  River  rises  in  the  western  part  of  Ohio,  flows  northwestward,  and  unites  with 
St.  Joseph  River  at  Fort  Wayne  to  form  the  Maumee. 

The  gaging  station  was  established  March  20,  1905.  It  is  located  on  the  Taylor  Street 
Bridge,  in  Fort  Wayne,  about  2.5  miles  above  the  junction  of  the  stream  with  the  St. 
Joseph. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  .station.  Both  banks  are 
high,  alluvial,  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  coarse 
gravel  and  is  free  from  vegetation  and  permanent.  There  is  but  one  channel  at  all  stages. 
The  current  is  swift  and  direct. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  single-span  bridge  to 
which  the  gage  is  attached.  The  length  of  the  bridge  between  abutments  is  166  feet. 
The  initial  point  for  soundings  is  the  inner  face  of  the  right  abutment,  upstream  side. 

A  standard  chain  gage,  which  was  read  during  1905  by  Clement  S.  Graham,  is  nailed 
to  the  downstream  side  of  the  bridge,  near  the  center  of  the  stream.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  end  of  the  last  link  is  28.01  feet.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  On  the  outer  coping  stone  of  the  upstream  wing 
wall  of  the  right  abutment,  0.2  foot  each  way  from  the  edges  meeting  at  the  upstream 
comer;  elevation,  27.50  feet  above  datum  of  gage.  (2)  The  top  surface  of  the  hand  rail 
at  sounding  point  No.  80;  elevation,  31.28  feet  above  datum  of  gage. 

Distharge  measurements  cf  Si.  Marys  River  at  Fori  Wayne,  Ind.,  in  1906. 


Bate. 


Maroh20... 

May  26 

July  13 

August  22. 
October  4. . 


Hydrographer. 


Deceinl)er  7 do, 


Haozia  and  Clapp. 

li.  S.  Brennan 

8.  K.  Clapp 

M.  S.  Brennan 

do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gaffe    : 
height.  , 

Feet. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

120 

600 

2.27 

5.50 

104 

190 

1.05 

2.17 

106 

254 

.»7 

2.61 

104 

173 

.70 

1.87 

105 

182 

.73 

1.02 

113 

516 

.87 

5.00 

Dis- 
charge. 

8ec.-/l. 
1,3(*1 
208 
246 
122 
133 
451 


DaUy  gage  height,  in  feet,  of  St.  Marys  River  at  Fort  Wayne,  Ind.,for  1906. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.3 

1.24 

1.2 

1.12 

1.1 

1.08 

1.07 

1.06 

1.06 

1.08 

1.18 

1.14 

1.08 

1.04 

1.2 

2.1 

3.7 

3.8 

3.8 

Oct. 

1.55 

1.55 

1.7 

1.95 

2.1 

2.0 

1.94 

1.84 

1.78 

1.6 

1.61 

1.44 

1.39 

1.35 

1.33 

1.33 

1.4 

1.4 

Nov. 

1.32 

1.3 

1.3 

1.3 

1.37 

1.6 

1.68 

1.8 

2.2 

2.26 

2.24 

2.2 

1.96 

1.86 

1.73 

1.67 

1.6 

1.63 

1.45 

Dec. 

J 

3.1 

2.6 

2.0 

1.6 

1.3 

1.1 

1.0 

.8 

.6 

.3 

2.65 

2.15 

1.8 

1.7 

2.4 

2.0 

1.9 

1.6 

1.65 

1.3 

8.7 

- 

1.7 
1.7 
1.7 
1.68 
3.25 
2.17 
3.35 
2.22 
2.0 
6.2 
7.75 
4.8 
3.3 
2.2 
1.87 
1.92 
2.26 
2.17 
2.0 

1.42 

1.41 

1.4 

1.39 

1.38 

1.36 

1.35 

1.36 

1.46 

1.6 

2.27 

2.68 

2.51 

2.3 

2.0 

1.78 

1.61 

1.43 

1.43 

1.04 

1.04 

1.04 

1.04 

1.04 

1.04 

1.2 

1.17 

1.14 

1.1 

1.08 

1.04 

1.04 

1.18 

1.83 

2.65 

2.3 

2.05 

2.06 

3.4 

2 

3.0 

3 

3.1 

4 

4.06 

5 

4.35 

6 

5.57 

7 

6.2 

8 

4.1 

9 

2.86 

10             

2.65 

11 

2.4 

12 

2.07 

13 

2.45 

14 

2.6 

16 

2.4 

16 

2.2 

17 

1.95 

18 

1.78 

19 

1.7 

56 


STREAM    MEASURlTBiENTS    11^    1905,   PAPT   VI. 


Daily  gage  height  ^  in  feet  ^  of  St.  Marys  River  at  Fort  Wayne,  lnd.,for  1905 — Continued. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

3.9 
4.1 
4.4 
4.4 

4.1 
3.6 
3.0 
2.4 
2.0 
1.8 
1.6 

Oct. 

Nov. 

D«c 

20 

1.75 

6.1 

7.0 

5.6 

4.45 

3.9 

3.8 

4.0 

5.1 

4.6 

3.8 

2.15 

2.3 

1.9 

2.17 

2.4 

1.84 

1.75 

1.61 

1.8 

1.82 

1.73 

1.67 

1.65 

1.65 

1.65 

1.55 

1.5 

2.74 

1.8 

1.45 

1.34 

1.25 

1.2 

1.15 

1.13 

1.13 

1.11 

1.09 

1.06 

2.58 
2.41 
1.88 
1.67 
1.62 
2.05 
2.4 
2.04 
1.86 
1.61 
1.5 
1.38 

1.35 

1.42 

1.52 

1.7 

1.61 

1.5 

1.57 

1.6 

1.53 

1.41 

1.35 

1.34 

1.42 

1.4 

1.38 

1.37 

1.36 

1.35 

1.34 

1.4 

1.88 

4.68 

4.35 



l.fih 

21 

3.5 
2.9 
2.5 
2.6 
2.1 
1.9 
1.7 
1.5 
1.3 
3.0 
3.6 

2.M 

22 

23 

3.2 

X55 

24 

3.S 

25 

X9 

26 

3.*' 

27 

3.S5 

28 

3.4 

29 

3.1 

30 

2.97 

31 ; 

2.M3 

Note.— Ice  gorge  below  the  gage  caused  backwater  December  4-8  and  13-16. 
TIFFIN  lUVKR  NEAR  DEFIANCE,  OHIO. 

Tiffin  River  rises  in  southeastern  Michigan ,  flows  in  a  general  southeasterly  direction. 
and  joins  the  Maumce  at  Defiance,  2  or  3  miles  above  the  mouth  of  Auglaize  River. 

The  gaging  station  was  established  May  19,  1903.  It  is  located  at  the  highway  bridp* 
on  the  new  road  to  Evansport,  one-half  mile  above  the  settlement  of  Brunnesbur^  and  3 
miles  by  river  above  the  center  of  the  city  of  Defiance. 

The  channel  at  the  station  is  somewhat  curved,  but  the  section  is  at  right  angles  to  the 
direction  of  the  current.  Both  banks  are  high.  The  right  bank  is  not  liable  to  overflow, 
but  the  left  will  overflow  at  extreme  high  stages  on  account  of  a  low  place  in  the  road. 
Tlie  bed  of  the  stream  is  composed  of  gravel  and  rock,  with  deposits  of  silt  at  the  sides  <»C 
the  channel.  The  velocity  is  sluggish  at  low  stages  at  the  regular  section,  but  can  be 
measured  by  wading  a  short  distance  lx*low  the  bridge. 

Dischaiige  measurements  are  made  from  the  single-span  highway  bridge,  140  feet  long 
between  abutments.    The  initial  point  for  soundings  is  the  face  of  the  south  abutment. 

A  standard  chain  gage,  which  was  read  during  1905  by  F.  A.  Goddard,  is  located  on  tlie 
upstream  hand  rail  of  the  bridge  about  100  feet  from  the  initial  point  for  soundings.  The 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  28.00  feet.  The  bench 
mark  is  a  cut  on  the  upstream  corner  of  the  north  abutment;  elevation  above  gage  datum. 
23.82  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen> 
of  the  United  States  Geological  Survey: 

Description:  97,  p  423;  129,  pp  71-72. 
Discharge:  97,  p  423;  129,  p  72. 
Discharge,  monthly:  97,  p  425;  129,  p  73. 
Gag©  heights:  97,  p  424;  129,  p  72. 
Hating  table:  97,  p  424;  129,  p  73. 

Discharge  measurements  of  Tiffin  River  near  Defiance ,  Ohio,  in  1905. 


Date. 


May  25. 

July  12 

Octol)er27.... 
Novomlx^r  22  . 


liydrographer. 


M.  S.  Bronnan. 

S.  K.  Clapp 

H.W.  Pratt... 
do 


Width. 


Feel. 
104 
115 
95 
92 


Area  of 
section. 


Sq.ft. 


585 
243 
227 


Mean 
velocity. 


FL  per  sec, 

0.89 

1.51 

.35 

.29 


Qase 
height. 


Dis- 


Feet.        Sec-ft. 


3.92 
6.70 
2.70 
2.58 


324 
M 
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Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2.7 
2.7 
2.7 
2.6 

02.6 
2.5 
2.7 
2.5 
2.9 
3.1 
3.0 

a2.9 
2.8 
2.8 
2.6 
2.6 
2.6 
2.6 

«2.6 
2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

a2.6 
2.5 
2.7 
8.2 
8.4 

Dec. 

1 

6.9 
7.5 
7.7 

5.1 
a5.0 
5.0 
4.6 
4.2 
4.0 
3.8 
3.6 
«3.6 
3.5 
3.5 
4.0 
5.2 
5.0 
4.35 
a4.3 
4.3 
4.1 
3.8 
3.5 
8.4 
10.8 
09.8 
8.8 
7.7 
7.0 
6.5 
5.8 
5.3 

4.9 

4.2 

4.0 

3.7 

3.7 

4.25 

a4.6 

5.0 

4.9 

4.5 

14.0 

15.6 

17.4 

015.6 

13.8 

11.5 

10.5 

9.5 

8.3 

6.6 

a6.8 

5.0 

4.5 

4,2 

3.9 

3.8 

3.5 

a3.4 

3.3 

3.3 

3.3 

3.3 

3.5 

3.3 

a3.3 

3.3 

4.6 

7.1 

8.4 

8.2 

7.9 

a9.6 

11.4 

10.3 

8.7 

7.7 

7,1 

5.8 

a5.0 

4.3 

4.2 

4.0 

4.5 

5.2 

5.2 

a4.7 

4.2 

3.4 

3.2 

3.1 

'    3.0 

2.95 
0  2.9 
2.9 
3.8 
3.5 
3.3 
3.8 
4.0 
tt4.0 
4.0 

5.8 
5.4 
4.8 
4.1 
a3.8 
3.4 
3.1 
2.9 
2.8 
2.8 
2.7 

2.7 
2.5 
2.5 
2.5 
2.5 
2.5 
a2.4 

2.5 
2.5 
2.5 
2.5 
2.5 

«2.5 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 

02.4 
2.4 
2.5 
2.6 
2.5 
2.5 
2.5 

a2.5 
2.5 
2.5 
2.5 
3.5 
3.0 
2.5 

-2.5 
2.5 
2.5 
2.5 
2.5 

2.5 
2.5 

a  2. 4 
2.4 
2.4 
2.5 
2.5 
2.5 
2.5 

fl2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

a2.5 
2.5 
2.8 
2.8 
2.9 
2.9 
2.9 

«2.7 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

a2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

o2.5 
2.5 
2.5 
2.5 
2.4 
2.5 
2.4 

a2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.8 

a3.2 
3.5 
3.2 
3.0 
2.9 
2.8 
2.8 

02.8 
2.7 
2.7 

6.7 

2 

3.7 

3.7 

3.6 

3.25 

3.15 

3.0 

3.0 

5.2 

3 

a5.0 

4 

5 

1      7.4 

1   .7.4 

4.7 
4.5 

6 

7.3 
7.2 
7.2 
6.3 
6.3 
6.8 

4.2 

7 

3.8 

8 

3.7 

9 

3.0 

3.0 

3.0 

3.0 

3.15 

3.25 

3.2 

3.4 

10 

a3.3 

11 

3.2 

12 

,    06.8 

6.7 

1      6.4 

3.4 

13 

3.4 

14 

3.4 

15 

6.0 
5.8 

3.4 

16 

17 

3.1 

6.3 

7.1 

a7.7 

8.3 

18 

19 



3.3     

20 

21 

"■*  1 

8.3 
8.3 

22 

23 

8.0 
7.7 
7.4 
a6.8 
6.2 
5.5 
5.2 
5.0 
5.9 

24 

25 

3.35 

26 

37 

3.3 

4.9 

5.8 

28 

29 

30 

31 

V 

o  Gage  height  interpolated. 

Note.— River  frozen  entlrelv  across  January  1  to  February  28.    During  the  frozen  period  gage  heights 
are  to  the  water  surface  in  a  hole  in  the  ice.    The  following  comparative  readings  were  also  made. 


Date. 


Water 

Top  of 

surface. 

ice. 

Feet. 

Feet. 

3.0 

3.1 

3.25 

3.25 

3.4 

3.5 

3.3 

3.4 

3.0 

3.1 

3.1 

3.3 

3.0 

3.2 

3.5 

Water 

over  Ice. 

Thick- 
ness of 
ice. 


January  7.. 
January  14. 
January  21. 
January  27. 
Februarys. 
February  11 
February  17 
February  25 


Feet. 

0.4 

.6 

.7 

.8 

1.0 

1.2 

1.2 


No  ice  record  for  December  was  made. 
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Station  rating  table  for  Tiffin  River  near  Defiance,  Ohio,  from  January  1  to  December  31, 1905. 


hei^. 

Discharge. 

Ga«o 
height. 

Feet. 

Dischaige. 
Sec.'/t. 

he^. 

Dischaige. 

Gage 
height. 

Dischaige. 

Feet. 

Sec.'fl. 

Feet. 

aec.-ft. 

Feet. 

Sec.-ft. 

2.40 

36 

4.80 

588 

7.20 

1,382 

10.20 

2,584 

2.50 

52 

4.90 

619 

7.30 

1,428 

10.40 

2,660 

2.00 

^, 

5.00 

650 

7.40 

1,465 

10.00 

2,755 

2.70 

86 

5.10 

681 

7.50 

1,502 

10.80 

2,842 

2.80 

104 

5.20 

712 

7.60 

1,530    1 

11.00 

2,030 

2.90 

122 

1        5.30 

743 

7.70 

1,576 

11.20 

3,018 

3.00 

140 

1        5.«) 

775 

7.80 

1,614 

11.40 

3,107 

3.10 

150 

5.50 

•       807 

7.90 

1,652    , 

11.60 

3,197    1 

3.20 

178 

5.60 

830 

8.00 

1,690 

11.80 

3,288 

3.30 

198 

5.70 

871 

8.10 

1,?» 

12.00 

3,380 

3.40 

219 

5.80 

904 

8.20 

1,768 

12.20 

3,474 

3.50 

240 

5.00 

937 

8.30 

1,807 

12.40 

3,570 

3.60 

262 

6.00 

970 

8.40 

1,847 

12.60 

3,668 

3.70 

285 

6.10 

1,004 

8.50 

1,887 

12.80 

3,766 

3.80 

309 

6.20 

1,038 

8.60 

1,927 

13.00 

3,864 

3.90 

334 

6.30 

1,072 

8.70 

1,967 

13.50 

4,110 

4.00 

300 

6.40 

1,107 

8.80 

2,006    1 

14.00 

4,900 

4.10 

387 

6.50 

1,142    1 

8.90 

2,049    1 

14.50 

4,611 

4.20 

414 

6.60 

1,177    , 

9.00 

2,000 

15.00 

4,866 

4.30 

442 

6.70 

1,212 

9.20 

2,172 

15.50 

6,121 

4.40 

470 

6.80 

1,248 

9.40 

2,254 

16.00 

5,380 

4.50 

499 

6.90 

1,284 

9.60 

2,336 

16.50 

5,645 

4.60 

528 

7.00 

1,320 

9.80 

2,418 

17.00 

5,914 

4.70 

558 

7.10 

1,356    ! 

1 

10.00 

2,500 

The  al>ove  table  is  applicable  only  for  open-channel  conditions, 
urements  made  during  1903-1905.    It  is  well  defined  between  gage  heights  2.3  feet  and  5.7  f^t. 


1 1  is  based*  on  13  discharge  meas- 
^  ^.     leights  2.3  feet  and  5.7  feet.    The 
table  has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  14  feet. 


Estimated  monthly  discharge  of  Tiffin  River  near  Defiance,  Ohio,  for  1905. 
[Drainage  area,  748  square  miles.] 


Month. 


Maroh 

April 

May 

June 

July 

August 

September.... 

October 

November 

December  1-15 


Discharge  In  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Meai.. 

Second-feet 

Depth  in 
inches. 

Jl,807 

650 

1,287 

1.72 

1.96 

2,842 

240 

807 

1.08 

1.16 

6,130 

198 

1,454 

1.94 

2.34 

3,107 

140 

917 

1.23 

1.37 

970 

36 

260 

.334 

.385 

240 

36 

57.8 

.077 

.089 

122 

36 

62.0 

.063 

.093 

240 

36 

76.6 

.102 

.life 

1,847 

52 

197 

.263 

.288 

1,212 

178 

407 

.544 

.3(0 

LAKE    ERIE    DRAINAGE. 
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BLACK  RIVER  BASIN. 
BLACK  RIVER  NEAR  ELYRIA,  OHIO. 

The  basin  of  Black  River  adjoins  that  of  Vermillion  River  on  the  west  and  that  of  Rocky 
River  on  the  east. 

The  gaging  station  was  established  May  23, 1903,  the  object  being  to  furnish  data  for  the 
water  supply  of  near-by  towns.  It  is  located  at  the  North  Ridge  Road  Bridge,. about  5 
miles  from  the  center  of  the  city  of  Elyria. 

The  channel  is  straight  for  300  feet  above  and  200  feet  below  the  bridge,  which  consists 
of  a  single  span  123  feet  long.  The  right  bank  is  fairly  high  and  overflows  only  at  extreme 
flood  stages,  a  large  field  adjacent  being  generally  flooded  at  the  same  time.  The  left  bank 
is  a  rocky  bluff,  75  to  100  feet  high,  which  can  not  overflow.  The  current  at  the  regular 
section  is  sluggish  at  low  stages,  but  may  be  measured  by  wading  500  feet  below. 

Discharge  measurements  are  made  from  the  highway  bridge.  The  initial  point  for 
soundings  is  the  face  of  the  west  abutment. 

The  original  gage  consisted  of  an  inclined  1  by  6  inch  board,  set  on  edge  in  the  bank  and 
secured  to  long  stakes,  and  a  vertical  section  nailed  to  stakes  driven  into  the  ground.  A 
regulation  chain  gage,  which  was  read  during  1905  by  N.  L.  Dunfee,  has  been  installed  to 
replace  the  rod  gage.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  b 
24.67  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  in  the  root  of  a  double 
tree  which  is  in  line  with  the  center  of  and  38  feet  west  from  the  west  end  of  the  bridge; 
elevation  above  gage  datum,  28.74  feet.  (2)  The  top  of  the  flange  of  the  fifth  floor  beam 
from  the  west  abutment,  on  the  downstream  end,  almost  under  the  pulley  of  the  gage; 
elevation  above  gage  datum,  22.56  feet.  The  elevation  of  the  center  of  the  pulley  is  24.67 
feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  07,  pp  420-421;  129,  p  74. 

Disichats«:  07,  p  421;  129,  p  74. 

Discharge,  monthly:  97,  p  422. 

Gage  heights:  97,  p  421;  129,  p  76. 

Rating  table:  97,  p  422. 

Discharge  measurements  of  Black  River  near  Elyria^  Ohio,  in  1905. 


Date. 


January  17 

February  1 

May24 

October  20 

November  4 


Hydrographer. 


,  Width. 


Area  of 
section. 


Mean 
velocity. 


Gag< 
heigh 


R.W.Pratt... 

....do 

li.  S.  Brennan. 
R.  W.  Pratt... 
....do 


a. 

Sq.ft. 

Ft.  per  sec. 

Feet. 

75 

119 

0.96 

2.80 

39 

41 

.50 

1.75 

60 

52 

1.09 

1.44 

.S5 

1.08 
1.15 

55 

" 

.40 

Dis- 
charge. 

Sec.-ft. 
114 
24 
56 
10 
12 


CUYAHOGA  RIVER  BASIN. 
CUYAHOGA  RIVER  AT  INDEPENDENX'E,  OHIO. 

Cuyahoga  River  rises  in  eastern  Geauga  County,  flows  south-south  westward  to  a  point 
within  about  2  miles  of  Akron,  then  turns  sharply  and  flows  northwestward  to  Lake  Erie. 
Its  course  is  extremely  tortuous.  In  one  place  a  straight  line  5  miles  long  would  touch  two 
points  12  miles  apart  by  the  channel.  The  valley  consists  largely  of  a  series  of  basins,  the 
hills  reaching  200  feet  or  more  in  height.  Many  lakes  and  swamps  occur  in  the  headwater 
region. 

The  gaging  station  was  established  September  21,  1903.  It  is  located  at  the  highway 
bridge  at  the  town  of  Independence,  10  miles  south  of  Cleveland  and  4  miles  south  of  the 
gaging  station  formerly  located  on  the  highway  bridge  between  Brooklyn  and  Newberg, 
Ohio. 

IRB  170—06 5 
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The  channel  is  straight  for  200  feet  above  and  400  feet  below  the  station.  Both  bftnb 
are  high  a.nd  thinly  wooded.  The  bed  of  the  stream  is  of  hard  clay,  covered  with  sc*iier?o 
stones  al>out  1  inch  in  diameter.  The  current  is  sluggish  at  low  wat^r,  but  fairly  gwift  at 
high  stages. 

Discharge  measurements  are  made  from  the  single-span  iron-truss  highway  bridge  if- 
which  the  gage  is  attached.  This  bridge  is  130  feet  long.  The  initial  point  for  soondinfs  b 
the  inner  face  of  the  eastern  abutment. 

A  standard  chain  gage,  which  was  read  during  1905  by  W.  H.  Rupp,  is  bolted  to  the  hand 
rail  of  the  bridge  on  the  downstream  side,  100  feet  west  of  the  initial  point.  The  lemrin  4 
the  chain  from  the  end  of  the  weight  to  the  back  of  the  ring  is  26.84  feet.  The  gage  .? 
referred  to  bench  marks  as  follows:  (1)  A  cross  cut  on  the  northeast  comer  of  the  t*^ 
stone  of  the  north  wing  wall  of  the  west  abutment;  elevation,  23.65  feet.  (2)  A  cross  rut 
on  the  southwest  corner  of  the  top  stone  of  the  south  wing  wall;  elevation,  22.58  ftrt 
(3)  The  top  of  the  inside  I-beam  of  the  lower  chord,  downstream  side,  at  a  point  100  fe^: 
west  of  the  initial  point;  elevation,  23.95  feet.  Elevations  are  above  the  datum  of  ih^ 
gage.    The  elevation  of  the  center  of  the  pulley  is  26.18  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pape-^ 
of  the  United  States  Geological  Survey: 

Dobcription:  97,  pp  418-419;  129,  pp  75-76. 
Discharge:  97,  p  419;  129,  p  76. 
Discharge,  monthly:  129,  p.  78. 
Gage  heights:  97,  p  419;  129,  pp.  76-77. 
Rating  table:  129,  pp  77-78. 

Discharge  measurements  of  Cuyahoga  River  at  Independencej  Ohio,  in  1905. 


Date. 


May  23... 

Julys 

October  7, 


Hydrographer. 


M.  S.  Brennan 
S.  K.  Clapp... 
R.  W.  Pratt.. 


Width. 

Area  of 
section. 

Mean 
velocity. 

Feet. 

Sq.ft. 

Ft.  per  tec. 

65 

254 

1.20 

87 

238 

1.11 

61 

233 

.94 

Vis- 
chjir^ 


Feet, 
5.29 
5.05 
5.10 


Sec.-r. 


Daily  gage  height.,  in  feet,  of  Cuyahoga  River  at  Independence,  Ohio,  for  1905. 


Day. 


4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13., 
14.. 
15.. 
16., 
17., 
18.. 
19.. 


Jan.  i  Feb.     Mar.     Apr. 


1 6.25         5.6  I      7.7  '     5.2 


6.0 

5.6 

7.0 

5.2 

5.7 

5.6 

7.0 

5.15 

5.65 

5.6 

7.0 

5.4 

5.6 

5.6 

7.6 

5.25 

5.6 

5.6 

7.8 

5.5 

5.6 

5.6 

8.8 

5.45 

5.5 

5.6 

9.2 

5.3 

5.3 

5.6 

11.9 

5.2 

6.0 

5.6 

11.8 

4.9 

6.1 

5.6 

10.0 

5.5 

5.1 

5.6 

9.8 

6.75 

7.0 

5.6 

9.0 

6.5 

6.8 

5.6 

8.2 

5.9 

6.7 

5.6 

7.2 

5.9 

6.7 

5.6 

6.5 

5.9 

6.7 

5.6 

7.8 

5.95 

6.7 

5.6 

9.2 

6.0 

5.85 

6.6 

17.3 

5.76 

May 


June.    July.     Aug.  ,  Sept.     Oct.      Nor.     P»y 


I 


I 


5.6.5 

5.25 

5.05 

4.9 

4.85 

5.05 

6.2 

5.6 

5.35 

5.35 

5.6 

5.55  i 

5.45 

5.4 

5.45 

8.6 

7.65 

6.1 

6.15 


5.1 

5.0 

5.05 

5.25 

5.05 

5.0 

5.0 

5.1 

4.9 

4.8 

5.0 

5.2 

6.0 

6.3 

8.2 

5.8 

5.3 

6.2 

6.15 


5.4 

5,35 

5.3 

5.2 

5.1 

5.05 

5.05 

5.1 

5.0 

4.9 

5.05 

5.4 


5.0 

5.0 

5.0 

5.05 

5.1 

5.1 

5.0 

5.0 

4.95 

4.9 

5.2 

6.0 


5.5 

5.8 

5.4 

5.6 

6.4 

5.35 

6.6 

6.0 

6.3 

6.1 

6.2 

6.6 

6.6 

6.3 

5.15 

5.1 

5.1 

5.2 

&2 

5.2 

5.55 

5.5 

5.5 

5.55 

6.0 


5.35 

&35 

5.35 

5.3 

5.35 

6.15 

6l05 

6.2 

&3 

6.2 

6.1 

6.0 

6.05 

5.9 

5.9 

6.0 

6.0 

5.8 

5.8 


'1.  J 


5.3 
5.5 

5.: 

5.1 
5P 

5..^ 


CUYAHOGA   EIVEB   BASIN. 
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iMUy  gage  height,  in  feet  f  of  Cuyahoga  River  at  Independencef  Ohio,  for  1906 — Continued. 


Day. 


20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb. 


5.85 

5.8 

6.7 

5.65 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 

5.6 


5.65 
5.65 
5.65 
5.65 
5.65 
5.65 
5.65 
5.65 
8.0 


Mar. 

Apr. 

16.2 

5.55 

14.9 

10.2 

14.6 

8.9 

13.0 

7.8 

11.0 

6.9 

9.6 

6.65 

8.2 

6.1 

7.4 

5.85 

6.8 

5.8 

6.25 

5.5 

5.9 

5.4 

5.4 

6.1 

5.8 

5.6 

5.45 

5.1 

5.3 

5.3 

9.2 

8.7 

7.0 

6.6 

6.2 


7.4  I  9.5 

7.2  j  7.7 

6.8  6.1 

6.8  I  5.8 
6.0  I  5.95 

5.9  5.6 


5.65 

5.7 

5.5 

5.45 

5.25 


5.3 
5.1 
5.0 
5.1 
5.3 
5.4 


Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

6.2 

9.9 

7.0 

5.75 

6.25 

5.85 

7.5 

6.85 

5.55 

7.1 

5.4 

7.2 

6.6 

5.35 

8.6 

6.0 

0.3 

6.6 

5.3 

8.1 

5.8 

5.95 

6.4 

5.25 

7.9 

6.5 

5.85 

6.1 

5.2 

7.2 

5.9 

5.45 

5.9 

5.2 

7.0 

5.5 

5.3 

5.65 

6.2 

6.6 

5.25 

5.1 

5.5 

5.3 

6.0 

5.2 

5.1 

5.3 

10.2 

6.06 

5.2 

5.2 

9.9 

5.9 

5.0 

5.3 

6.0 

Note.— The  river  was  f  rossen  entirely  across  January  10  to  February  28,  approximately.  March  1-10 
ice  was  breaking  up.  Thickness  of  ice  I  foot  to  1 .4  feet.  Gage  heights  are  to  the  water  surface  in  a  hole 
cut  in  the  ice.    Most  of  the  time  the  water  was  flush  with  the  top  of  the  ice. 

Station  rating  table  for  Cuyahoga  River  at  Independence,  Ohio,  from  September  21,  1903,  to 
August  23, 1904,  and  from  January  1  to  December  31,  1905. 


Oace 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gaee 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Sec.'ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec.-ft. 

.     Feet. 

Sec.-ft. 

4.40 

56 

6.20 

623 

8.00 

1,350 

^    10.60 

2,624 

4.50 

82 

6.30 

660 

8.10 

1,394 

10.80 

2,734 

4.60 

109 

6.40 

698 

8.20 

1,439 

11.00 

2,845 

4.70 

.      137 

6.50 

736 

8.30 

1,484 

11.20 

2,960 

4.80 

166 

6.60 

774    1 

8.40 

1,530 

1      11.40 

3,077 

4.90 

195 

6.70 

812 

8.50 

1,576 

11.60 

3,197 

5.00 

225 

6.80 

852 

8.60 

1,622 

11.80 

3,221 

5.10 

255 

6.90 

892 

8.70 

1,668 

12.00 

3,445 

5.20 

286 

7.00 

932 

8.80 

1,716 

12.20 

3,573 

5.30 

317 

7.10 

972    . 

8.90 

1,762 

12.40 

3,701 

5.40 

349 

7.20 

1,012 

9.00 

1,809 

12.60 

3.830 

5.50 

381 

7.30 

1,053 

9.20 

1,903    1 

12.80 

3,960 

5.60 

414 

7.40 

1,094 

9.40 

1,999    1 

13.00 

4,090 

6.70 

447 

7.50 

1,136 

9.60 

2,096 

13.20 

4,222 

6.80 

481 

7.60 

1,178 

9.80 

2,196 

13.40 

4,356 

5.90 

515 

7.70 

1,220 

10.00 

2,300 

13.60 

4,492 

6.00 

590 

7.80 

1,263 

10.20 

2,408 

13.80 

4.630 

6.10 

586 

7.90 

1,306 

10.40 

2,616 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  13  discharge  measure- 
ments made  during  1903-1905.  One  flood  measurement  at  gage  height  14.65  feet  serves  to  determine  the 
upper  part  of  the  curve.  It  is  well  defined  between  gage  heights  4.7  feet  and  7.06  feet.  Above  gage 
height  13.7  the  rating  curve  is  a  tangent,  the  difference  being  70  per  tenth. 
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Estimated  monthly  discharge  of  Cuyahoga  River  at  Independence,  Ohio,  for  1905. 

[Drainage  area,  698  square  miles.] 


Month. 


Dischaige  in  aecond-fpet. 
Maximum.   Minimum. 


January  1-9 

March  11-31 

April 

May 

June 

July 

August 

September  1-29. 
October  9-31.... 

Novemlier 

December 


642 

317 

7,080 

349 

2,408 

195 

3,890 

180 

1,622 

180 

2,047 

166 

774 

195 

2,248 

195 

932 

255 

2,408 

286 

1,622 

255 

Mean. 

445 

2,408 
506 
740 
533 
446 
399 
487 
460 
572 


Run-off. 
mu4^. 


0.638  ; 

3.45    i 
.854 

1.06 
.764 
.639 
.572 
.608 
.659 
.819 

1.09 


02  4 
2  * 

1  r 


.914 


LAKE  ONTARIO  DRAINAGE. 

GENERAL  FEATURES. 

In  the  northwestern  part  of  the  State  of  New  York,  between  Niagara  and  St.  Lawmxf 
rivers,  is  an  area  aggregating  12,400  square  miles  drained  by  streams  which  flow  into  L^ke 
Ontario.  The  divide  which  controls  this  drainage  is  very  irregular.  Ext-eoding  to  t\t 
south  and  southeast  from  Fort  Niagara,  it  passes  around  the  iieadwatcrs  of  the  Genes»et>  a 
short  distance  into  Pennsylvania;  thence  reentering  New  York  it  runs  southward  and  ««^t- 
ward  from  the  interior  group  of  lakes,  turns  to  the  north,  encircles  the  sources  of  Black  River, 
turns  again  to  the  west,  and  descends  to  the  lake.  The  country  thus  included  is  level  (4- 
gently  undulating  in  the  counties  bordering  the  lake,  but  farther  south  it  becomes  morv 
rolling,  and  a  series  of  ridges,  gradually  increasing  in  height,  stretch  down  between  Ca\iiini 
and  Seneca,  and  their  companion  lakes,  finally  becoming  mei^ged  with  the  elevated,  bri>keri 
country  forming  the  principal  divide,  the  abrupt  slopes  of  which  attain  altitudes  <of  fruo 
2,000  to  2,500  feet  about  the  headwaters  of  the  Genesee. 

The  easterly  or  Black  River  lobe  of  the  drainage  basin  receives  the  run-off  from  tSt 
southwestern  slope  of  the  Adirondack  Mountains — largely  a  rugged  and  forest-covertHJ 
area,  receiving  heavy  precipitation,  especially  in  the  winter. 

Drift  deposits  are  generally  scattered  over  the  section,  and  the  soil  is  in  part-  derived  fn>n. 
that  source  and  in  part  from  the  disintegration  of  native  rocks. 

The  principal  streams  of  the  area  arc  the  Oswego,  formed  by  the  union  of  Seneca  athI 
Oneida  rivers,  whicli  drain  the  chain  of  lakes  in  central  New  York,  and  Genesee,  Saimt^ 
and  Black  rivers. 

OAK  ORCHARD  CREEK  BASIN. 

OAK  OIICIIAUD  CREKK  NEAU  MEDINA,  N.  Y. 

Oak  Orchard  Creek  drains  a  swampy  plateau,  having  an  elevation  of  600  to  650  (ex: 
alx)ve  tide,  and  lying  in  an  cast-west  direction  south  of  Medina  and  Albion,  N.  Y.  At  tih 
western  border  of  this  swamp  the  stream  turns  northward,  crosses  Erie  Canal  at  Medicm 
and  enters  Lake  Ontario  at  Point  Breeze. 

The  original  Tonawanda  Sivamp  had  two  outlets,  the  cast  end  draining  into  Sawf} 
Creek,  near  Holly,  N.  Y.,  and  the  west  end  being  tributary  to  Tonawanda  Creek.  In  1S?4 
a  channel  was  cut  across  the  west  end  of  the  Tonawanda  Swamp  to  Oak  Orchard  Creek, 
the  object  being  to  divert  a  portion  of  the  flow  of  Tonawanda  Creek  to  feed  the  long  leve. 


OAK   ORCHARD   ORKEK    BASIN. 
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of  Erie  Canal  extending  from  Lockport  to  Rochester.  This  feeder  channel  intercepts  the 
drainage  from  a  portion  of  Tonawanda  Creek  watershed,  including  Whitney  Creek,  a  small 
tributary.  The  flow  from  the  diverting  dam  on  Tonawanda  Creek  into  the  feeder  channel 
is  controlled  by  gates  and  is  cut  off  except  during  the  season  of  canal  navigation. 

Water  brought  from  lower  Tonawanda  Creek  and  from  Lake  Erie  through  the  Erie  Canal 
is  passed  over  the  waste  wier  at  Medina,  entering  Oak  Orchard  Creek.  The  amount  thus 
received  by  the  watershed  at  times  greatly  exceeds  that  taken  from  Oak  Orchard  feeder 
for  the  supply  of  the  canal.  Hence  the  importance  of  the  stream  for  water-power  purposes 
is  chiefly  confined  to  its  lower  course,  about  18  miles,  from  Medina  to  its  mouth.  In  this 
distance  occurs  a  fall  of  250  feet.  Throughout  much  of  the  distance  the  stream  flows 
through  a  gulf  cut  in  the  drift  overlying  the  Medina  sandstone  and  afl'ording  a  narrow 
flood  plain. 

A  temporary  gaging  station  was  established  on  Oak  Orchard  Creek  at  Coon's  bridge, 
which  is  located  6  miles  from  Medina  along  the  stream  and  is  just  below  the  junction  of 
Tonawanda  feeder  and  the  so-called  Acker  ditch,  an  artificial  channel  2  miles  long,  leading 
Oak  Orchard  Creek  into  the  lower  end  of  the  feeder  channel. 

The  stream  bends  about  100  feet  above  the  bridge,  but  is  straight  below,  and  the  current 
passes  normal  to  the  bridge,  which  has  a  single  span  of  60.8  feet  between  vertical  masonry 
abutments.  The  low-water  flow  is  confined  in  a  central  channel  about  25  feet  in  width, 
with  hard,  gravel  bed  and  smooth,  uniform  current.  This  channel  was  excavated  by  the 
State  of  New  York  in  1894.  The  remaining  channel  unoccupied  by  the  low-Water  course 
is  covered  with  silt  and  sand  and  has  numerous  willow  bushes.  A  secondary  flood  chan- 
nel, having  a  width  of  26  feet  between  abutments,  is  283  feet  to  the  right  of  the  main  bridge. 
Water  also  flows  over  «  highway  between  the  two  bridges  in  extreme  freshets. 

A  low-water  gage,  reading  from  zero  to  4.5  feet,  is  attached  vertically  to  a  brace  post 
underneath  the  downstream  side  of  the  bridge,  at  the  right-hand  side  of  the  low-water 
channel. 

Regular  gage  observations  were  not  taken  during  1905.  The  discharge  measurements 
listed  below  were  made  at  a  highway  bridge  1  mile  below  Coon's  bridge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  07,  pp  412-415;  120,  pp  70-80. 

Discbarge:  07,  pp  415-416;  120,  p  80. 

Gage  heights:  07,  p  416;  120,  p  81. 

Discharge  measurements  of  Oak  Orchard  Creek  near  MedinoLj  N.  1'.,  in  1906. 


Date. 


March  25.. 
Aprils.... 


Hydrographer. 


Covert  and  Weeks. 
C.C.  Covert 


Width 

Feet. 
80 
74 


Area  of 
section. 


Sq.ft. 
618 
444 


Mean 
velocity. 

Ft.  per  sec. 
2.21 
1.76  I 


I 


Gage 
height. 

Feet.     ' 
10.80 
8.00  , 


Dis- 
charge. 

Sec.'ft. 
1,368 
770 


64 


STBEAM    MEASUREMENTS    IN    1905,   PART   VI. 


Station  rating  table  for  Oak  Orchard  Creek  near  Medina,  N.  1'.,  from  May  17,  1903,  to  ^4it^*.' 

9, 1904. 


Gage 
height. 

Discharge.' i 

Gage 
height. 

Discharge,  j 

Gage 
height. 

DIschaiige. 

Gage 
height. 

DiscfaaiSE 

Feet. 

Sec.-ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

1.00 

13 

2.90 

128    1 

4.80 

299 

7.40 

663 

1.10 

18    1 

3.00 

135    1 

4.90 

310    1 

7.60 

6»7 

1.20 

23 

28     1 

a  10 

142 

5.00 

321 

7.80 

732 

1.30 

3.20 

149    1 

5.10 

333    1 

8.00 

76B 

1.40 

33    ,, 

3.30 

157    I 

5l20 

345 

8.20 

aM 

1.50 

38    ' 

3.40 

165 

5.30 

357 

&40 

842 

1.60 

44 

3.50 

173    ' 

5u40 

369    1 

8.60 

881 

1.70 

:" 

3.60 

181     1 

5.50 

381     j 

&80 

fiSl 

1.80 

3.70 

190 

5.60 

394 

9.00 

961 

1.00 

62     1 

3.80 

199    1 

6.70 

407    ! 

9.20 

1,003 

2.00 

68    , 

3.90 

208    ^ 

5.80 

420 

9.40 

1,045 

2.10 

74 

4.00 

217 

5.90 

433    1 

9.60 

1,089 

2.20 

80     1 

4.10 

226    1 

6.00 

447    1 

9.80 

1,133 

2.30 

86    1 

4.20 

236 

6.20 

475 

laoo 

1.177 

2.40 

93     ' 

4.30 

246 

6.40 

504 

ia20 

1,222 

Z50 

100     '; 

4.40 

256 

6.60 

534 

ia40 

1,268 

2.60 

107      , 

4.50 

266    j 

&80 

565 

10.60 

1.316 

2.70 

114    1' 

4.60 

277 

7.00 

597 

10.80 

1.366 

2.80 

121 

4.70 

288    , 

7.20 

629 

t 

11.00 

1.416 

The  above  table  is  applicable  only  (or  open-channel  conditions, 
ments  made  during  1903-1905.    It  is  not  well  defined. 


It  Is  based  on  10  discharge  m«asare 


Estimated  monthly  discharge  of  Oak  Orchard  Creek  near  Medina,  N.  Y.,for  190^-4. 
[Drainage  area,  143  square  miles.] 


Month. 


Discharge  in  second-feet. 

Mean. 


1903. 

May  17-31 

June 

July 

August 

Scpteml)er 

Octol)er 

Novernl)er 

Dccemlxir 

1904. 

March  5-31 

April 

May 

June 

July 

August  1-9 


Maximum. 

Minimum. 

38 

23 

20 

10 

53 

17 

122 

0 

(» 

24 

38 

19 

51 

24 

74 

26 

1,.321 

461 

1.041 

319 

404 

53 

93 

12 

56 

11 

10 

2 

Run-off. 


Second-feet    rw.,^**,  ^ 


29.1 

0.203 

a  in 

13.2 

.092 

.lu. 

26.1 

.183 

.211 

41.4 

.290 

.;i4 

43.3 

.303 

..i^ 

32.6 

.228 

.  U».i 

33.7 

.236 

.3.^ 

46.3 

.324 

..r4 

939 

6.57 

ft.rj> 

576 

4.03  : 

4.A> 

149 

1.04 

I.  J) 

40.8 

.285 

.Ms 

29.5 

.206 

.:r^ 

&2 

.036 

.ou 

LAKE    ONTARIO    DBAINAGE. 
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GENESEE  RIVER  BASIN. 
DESCRIPTION  OF  BASIV. 

Genesee  River  rises  in  Potter  County,  Pa.,  8  or  10  miles  south  of  the  New  York-Pennsyl- 
vania boundary,  flows  northwestward  for  about  32  miles  by  general  course,  then  turns  to 
the  northeast,  and  empties  into  Lake  Ontario  7  miles  north  of  Rochester.  The  entire  length 
of  the  stream,  following  bends,  is  about  135  miles,  and  the  drainage  area  is  2,496  square 
miles. 

In  the  northern  counties  the  surface  is  rolling,  with  long,  easy  slopes,  except  along  the 
streams,  which  usually  lie  in  deep  ravines  hemmed  in  by  steep  banks.  On  the  whole  there 
is  a  gradual  rise  away  from  the  lakes,  and  in  the  upper  half  of  the  basin  the  country  becomes 
rough  and  is  broken  by  ridges,  the  summits  of  which  attain. elevations  of  from  2,000  to  2,500 
feet  above  tide. 

In  the  39  miles  between  Belmont,  in  central  Allegany  County,  and  Portage,  in  south- 
western Livingston  County,  the  fall  of  the  water  surface  is  253  feet,  an  average  of  6.4  feet 
per  mile.  At  Portage  the  river  plunges  down  in  three  magnificent  falls,  and  thence  nearly 
to  Mount  Morris  flows  at  the  bottom  of  a  deep  gorge.  From  Mount  Morris  to  Rochester 
the  valley  is  broad  and  open  and  the  stream  is  bordered  by  meadows  subject  to  occasional 
overflow.  At  Rochester  there  is  another  abrupt  descent  over  three  heavy  falls,  amounting 
to  about  260  feet  within  the  city. 

The  series  of  remarkable  lakes  tributary  to  the  Oswego  basin  is  continued  westward  into 
the  basin  of  the  Genesee  and  includes  Conesus,  Hemlock,  Canadice,  and  Honeoye  lakes. 
These  lakes  serve  as  natural  reservoirs  and  have  inlets  draining  considerable  areas  at  their 
upper  ends.  The  slopes  adjacent  to  the  lakes  themselves  are  narrow  and  steep  and  are 
drained  by  gulleys  and  torrential  brooks.  The  area  below  the  lakes  is  rolling  and  the  soil 
is  rich  and  extensively  cultivated.  The  areas  and  elevations  of  these  lakes  are  shown  in  the 
following  table: 

Areas  and  elevations  of  lakes  in  Genesee  River  basin. o^ 


Lake. 


Eleva- 
tion. 


Feet. 
Hemlock  Lake. 

Canadice  Lake |    1,092 

Honeoye  Lake ■       800 


Water- 
surface 
area. 

8q.  miles. 
2.8 
.7 
2.6 


rk».i*io<»>  Percent 
*"*•       surface. 


Sq.  miles. 
46.8  I 
12.6  , 


6.12 
6.57 
6.41 


a  These  lake  basins  are  shown  on  the  Honeoye,  Canandaigua,  Naples,  and  Wayland  topographic  atlas 
sheets  of  the  United  States  Geological  Survey,  from  which  the  areas  have  been  taken,  with  the  exception 
of  those  for  Hemlock  and  Canadice  lakes,  which  are  from  surveys  of  Rochester  waterworks. 

Above  all  the  private  dams  at  Rochester  the  State  has  a  dam  for  diverting  water  to  the 
Erie  Canal,  and  in  the  basin  of  Black  Creek,  one  of  the  upper  tributaries  of  the  Genesee  from 
the  west,  are  two  reservoirs,  owned  by  the  State,  also  used  for  the  benefit  of  the  Erie  Canal. 

Cuba  reservoir,  on  the  Genesee-Allegheny  divide,  receives  the  drainage  from  a  tributary 
area  of  26.6  square  miles.  The  storage  volume  is  454,000,000  cubic  feet.  The  overflow 
from  tljjs  reservoir  enters  Allegheny  River.  The  storage  water  may  be  turned  into  the 
summit  level  of  the  abandoned  Genesee  Valley  Canal  and  thence  into  Genesee  River. 

GENESEE  RIVER  AND  CANASERAGA  CREEK  NEAR  MOUNT  MORRIS,  N.  Y. 

This  station  was  estabtished  May  22,  1903.  It  is  located  at  the  highway  bridge  near 
Mount  Morris,  a  short  distance  below  the  inflow  of  Canaseraga  Creek  .a 

About  300  feet  above  the  bridge  the  channel  bends  abruptly,  but  it  is  straight  for  several 
hundred  feet  below  the  gage.  The  bed  of  the  stream  is  of  clay.  During  flood  stages  both 
banks  are  overflowed  and  the  discharge  can  not  be  determined  at  this  station. 


a  The  location  of  the  gaging  station  and  the  course  of  the  river  from  Jones  Bridge  to  its  outlet  into 
Lake  Ontario  near  Rochester  is  shown  on  the  Caledonia,  Honeoye,  and  Rochester  topographic  atlas 
sheets  of  tba  United  Statee  Geological  Survey. 
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Discharge  measurements  are  made  £iom  a  footbridge  erected  on  the  outriggeis  of  xht 
downstream  side  of  the  highway  bridge,  which  consists  of  two  spans  of  174^3  and  31.7  fetK, 
respectively.  The  initial  point  for  soundings  is  the  top  of  the  face  of  the  left  abutment, 
downstream  side.  Measurements  of  Canaseraga  Crc>ek  are  also  made  from  a  bench-mark 
station  near  the  mouth  of  the  stream. 

A  standard  chain  gage,  which  is  read  twice  daily  by  J.  T.  Trewer,  is  secured  to  the  tni* 
uprights  near  the  center  of  the  main  bridge  span  on  the  upstream  side.  The  length  of  t:ir 
chain  is  15.50  feet.  The  bench  mark  is  the  comer  of  the  wing  wall,  left  abutment,  upstn^Am 
side ;  elevation,  30.36  feet  above  datum  plane  of  gage. 

A  temporary  gaging  station  has  also  been  established  at  the  dam  of  the  Mount  Monii 
Water  Power  Company,  in  the  village  of  Mount  Morris.  The  dam  is  of  masonry,  havins  a 
horizontal  crest  of  ogee  cross  section,  suitable  for  accurate  determination  of  dischar^ 
A  gage  has  been  placed  in  the  pond  above  the  dam  and  observations  were  taken  during  ih* 
spring  freshet  of  1905  and  also  from  September  1  to  the  end  of  the  year.  A  portion  of  thr 
flow  is  diverted  through  a  section  of  the  Genesee  Valley  Canal,  which  is  utilized  as  a  hrs«i- 
race,  the  power  being  used  to  drive  a  number  of  mills  and  factories.  In  order  to  delemiixif 
the  amount  of  this  diversion  a  gage  has  been  placed  in  the  tailrace  below  the  mills  and  « 
number  of  current-meter  measurements  have  been  made,  as  listed  below. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  Ann  19,  iv,  pp  262-264;  W8  97,  p  411;  129,  p  81-82. 

Discharge:  WS  97,  p  411;  129,  p  82. 

Discharge,  monthly:  Ann  20,  iv,  pp  225-226. 

Discharge,  yearly :  Ann  20,  iv,  p  52. 

Gage  heights:  WS  97,  p  412;  129,  pp  82^83. 

Hydrographs:  Ann  19,  iv,  p  263;  20,  iv,  p  227. 

Discharge  mecLsuremerds  of  Genesee  River  near  Mount  M orris ^  N.  1'.,  in  1905. 


Date. 


March  23  a. 
March  22a.. 
March  24  a. 
March  30 . . . 
March  30... 
March  31 . . . 

Aprill 

August  25 . 


Hydrographer. 


Area  of 


Covert  and  Weeks. 

do 

do 

do 

....do 

do 

....do 

C.C.  Covert 


Feet. 
177 
177 
203 
198 
174 
168 
165 
75 


8q.fl. 
3,581 
3,296 
3,786 
2,196 
2,070 
1,644 
1,285 


Mean      ' 
velocity. 

Gage 
height. 

Di«- 

cfaArp^. 

Ft.  per  sec. 

Fed. 

Sec.-ff. 

3.56 

23.68 

11. (Mi 

3.30' 

23.40 

10,  "Ti; 

4.04, 

24.90 

I.V'Jr* 

4.44  1 

17.07 

9,3?# 

4.42  1 

16.80 

%\Z2 

4.40  { 

14.12 

7,2J5 

4.05 

11.78 

.s2Ui 

1.22! 

4.28 

2T2 

a  Pondage  on  flats  below,  causing  backwater  at  gaging  station. 
DaUy  gage  heightj  in  feet,  of  Genesee  River  near  Mount  Morris^  N.  Y  ..for  190o. 


Day. 


Jan. 


1 7.65 

2 8.7 

3 9.05 

4 1  8.25 

5 1  9.55 

6 10.55 

7 12.0 

8 12.0 

9 '  11.65 

10 11.3 

11 1  11.05 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D*r. 

8.2 

6.7 

11.45 

6.25 

4.62 

5.15 

8.69 

4.35 

3.85 

• 
4-7 

T.  M 

8.15 

6.55 

9.9 

6.0 

4.62 

5.05 

7. 59 

4.5 

4.05 

5,1 

fi.2-^ 

7.9 

6.45 

8.85 

5,95 

4.57 

5.05 

6.69 

4.3 

4.2 

5.15  , 

7..V. 

7.8 

6.4 

8.15 

5.7 

4.42 

5.1 

6.04 

4.3 

4.3 

6.06 

laj 

7.5 

6.35 

8.4 

5.6 

4.37 

5.0 

5.69 

4.2    1 

4.3 

6.06  > 

S.2 

7.6 

6.25 

8.45 

5.55 

6.47 

4.95 

5.19 

4.25  , 

4.3 

5.2     , 

7.45 

7.6 

6.35 

8.2 

5.65 

6.77 

4.85 

5.04 

4.2 

4.1 

6.95  , 

7.d 

7.5 

6.35 

7.9 

5.9 

7.76 

4.85 

6.04 

4.2 

4.0 

6.3 

6.9» 

7.35 

6,4 

7.45 

5.65 

6.56 

4.75 

4.89 

4.2 

3.95 

6.3 

7.2 

7.4 

6.65 

7.05 

5.4 

5.71 

•  4.75 

4.99 

4.0 

3.95 

6.95 

7.3 

7.4 

6.75 

7.35 

5.4 

5.51 

4.65 

4.99 

4.15  1 

3.95 

6.6 

&l» 

GKITESEE   RIVER  BASIN. 
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DaUy  gage  heighif  infeett  ofOenesee  River  near  Mount  Morris,  N.  Y.,for  1906 — Continued. 


Day. 


Jan.  ,  Feb.     Mar.  !  Apr.  '  May. 


I 


12 

U.O 

13 

11.25 

14 

12.0 

15 

12.35 

16 

11.35 

17 

10.6 

18 

10.55 

19 

10.45 

20 

10.3 

21 

10.1 

22 

9.85 

23 

9.5 

24 

9.35 

25.. 

9,1 
8.85 

26 

27 

8.5 

28 

8.6 

29 

8.55 

30 

8.45 

31 

8.3 

7.15 

7.1 

7.1 

6.95 

6.85 

6.65 

6.7 

6.5 

6.4 

6.45 

6.5 

6.65 


7.0 

6.9 

6.85 

6.6 

6.65 

6.8 

7.9 


6.65 

6.6 

6.8 

6.8 

6.7 


23.55 

24-7 

24.2 

24.75 

24.7 

23.6 

20.4 

16.8 

13.8 


9.1 
8.4 
7.6 
7.3 
7.45 
7.55 
7.45 
7.45 
7.6 
15.75 
17.95 
11.9 
9.7 
8.55 
7.8 
7.2 
6.8 
6.5 
6.4 


5.35 

5.3 

5.2 

5.2 

5.15 

5.12 

5.02 

5.02 

5.02 

4.87 

4.82 

4.77 

4.77 

4.72 

4.67 

4.77 

4.72 

4.72 

4.67 

4.72 


June.    July. 


6.31 
5.76 
"5.41 
5.16 
4.96 
5.21 
8.71 
7.91 
7.46 
7.76 
13.81 
11.26 
8.71 
7.41 
6.61 
6.11 
5.86 
5.51 
5.3 


Aug.     Sept.     Oct.  '  Nov.  .  Dec. 


5.95 

5.95 

7.7 

7.35 

6.35 

5.7 

5.25 

5.1 

6.2 

5.0 

4.84 

4.64 

5.04 

4.99 

4.99 

4.66 

4.64 

7.84 

9.84 

8.84 


5.50  I 

5.68 

5.38 

5.18  i 

5.08 

5.08 

4.93 

4,73 

4.58  ! 

4.43  I 

4.43 : 

4.38  I 

4.28  I 

4.26  ' 

4.15 

4.1 

4.0 

4.1 

4.1 

4.35 


4.6 
5.5 
5.15 
4.85 
4.75 
5.2 
5.4 
4.85 
4.6 
4.5    ' 

4.3 

4.15  . 


4.0 

4.2 

4.55 

4.65 

4.5 

4.3 

4.2 

4.2 

5.65 

5.65 

5.4 

5.15 

5.55 

5.25 


4.05 

5.15 

4.1 

5.0 

4.05 

4.85 

4.0 

4.75 

4.05 

4.65 

4.6 

5.6 
5.5 
5.3 
5.2 
5.1 
5.15 
5.2 
5.15 
6.1 
4.9 
4.85 
4.7 
4.65 
4.75 
4.8 
4.8 
4.7 
6.5 
12.15 


6.1 
5.95 
5.8 
5.2 
5.55 
6.15 
6.2 
6.3 
5.3 
5.46 
14.2 
10.65 
8.6 
7.5 
6.7 
6.45 
6.2 
9.1 
14.4 
9.7 


I 


Note.— River  frozen  entirely  across  January  1  to  March  31,  approximately.    Thickness  of  ice  1  to  1.4 
feet.    Gage  heights  are  to  the  water  surface  in  a  hole  in  the  ice. 

Station  rating  iabU  for  Genesee  River  near  Mount  M orris ^  N.  Y.^  from  May  22 ^  1903 ^  to 

December  81, 1906. 


Gaffe 
height. 

Feet. 

Discharge. 
Sec.-fl. 

GaBR 
height. 

Discharge. 
Sec.'ft. 

Gage 
height. 

Discharge. ; 
Sec.'ft. 

he'i^t. 

Discharge. 

Feet. 

Feet. 

Sec.'ft. 

4.00 

180 

6.30 

1,092 

8.60 

2,458 

12.80 

6,656 

4.10 

201 

0.40 

1,146 

8.70 

2,526 

13.00 

5,820 

4.20 

225 

6.50 

1,200 

8.80 

2,604 

13.20 

5,984 

4.30 

261 

6.60 

1,254 

8.90 

2,662 

13.40 

6,148 

4.40 

279 

6.70 

1,308 

9.00 

2,730 

13.60 

6,314 

4.50 

310 

1        6.80 

1,362 

9.20 

2,868 

13.80 

6,482 

4.  GO 

344 

6.90 

1,416 

9.40 

3,008 

14.00 

6,650 

4,70 

380 

7.00 

1,470 

9.60 

3,152 

14.20 

6,818 

4.80 

418 

7.10 

1,524 

9.80 

3,300    ' 

H.40 

6,086 

4.90 

458 

7.20 

1,579 

10.00 

3,450 

14.60 

7,164 

5.00 

500 

7.30 

1,635 

10.20 

3,602 

14.80 

7,322 

6.10 

644 

7.40 

1,692 

10.40 

3,764 

15.00 

7,490 

5.20 

588 

7.50 

1,750 

10.60 

3,908 

15.20 

7,662 

6.30 

632 

7.60 

1,810 

10.80 

4,064 

15.40 

7,834 

5.40 

676 

7.70 

1,872 

11.00 

4,220    1 

15.60 

8,008 

5.50 

720 

7.80 

1,934 

11.20 

4,376    ' 

16.80 

8,184 

5.60 

764 

7.90 

1,996 

'      11.40 

4,532    ' 

16.00 

8,360 

5.70 

808 

8.00 

2,060 

11.60 

4.600 

16.20 

8,536 

5,80 

852 

8.10 

2,124   - 

11.80 

4,860 

16.40 

8,712 

6.90 

896 

8.20 

2,190 

12.00 

6,010 

16.60 

8,800 

6.00 

942 

8.30 

2,256 

12.20 

6,170 

16.80 

9,070 

6.10 

900 

8.40 

2,322 

12.40 

6,330 

17.00 

9,250 

6.20 

1,040 

8.60 

2,390 

12.60 

6,402 

The  above  table  is  ap 


ments  made  during  l( 
of  backwater  at  this 


only  for  open-channel  conditions.    It  is  based  on  discharge  measure- 


K^1905.    It  is  not  very  well  defined.    Above  gage  helsht,  17  feet,  there  is  liability 
sta^on:  henoe  no  estimate  have  been  made  for  gage  heights  above  that  stage. 
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STREAM    MEASUREMENTS    IN   1905,   PART    VI. 


Eaimaied  monthly  discharge  ofOenesee  River  near  Mount  Morris,  N.  Y.,for  1903-1905. 
[Drainage  area,  1,070  square  miles.] 


Month. 


1903. 

May  22-31 

June 

July 

August 

September 

October 

November 

December 

1M4. 

January  (28  days) 

February  (22  days) 

March  (15  days) 

April  (28  days) 

May 

June 

July 

August 

September 

October 

November 

December  (30  days) 

1905. 

April  (29  days) 

May 

June 

July 

August 

September 

October 

November 

December 


Discharge  in  second-feet. 


Run-off. 


I  I 

Maximum.   Minimum.      Mean. 


Second-feet 
j  per  square 
mile. 


Depth  ID 


418 
1,996 

919 
8,422 
2,778 
6,247 
0,835 
1,853 

8,422 

9,043 

9,205 

7,028 

5,738 

6,986 

1,965 

698 

658 

1,996 

475 

4,142 

8,140 
1,066 
6,490 
3,330 
2,519 
720 
780 
5,130 
6,966 


327 
265 
317 
184 
285 
317 
351 
369 

952 

3,022 

4,376 

2,190 

806 

327 

294 

184 

172 

251 

180 

190 

1,146 
369 
271 
358 
180 
180 
150 
362 
588 


370 

626 

476 

1,206 

757 

962 

1,061 

1,006 

2,264 

4,963 

6,240 

4,245 

2,029 

1,229 

735 

323 

267 

704 

306 

939 

2,405 

596 

1,346 


311 

350 

784 

1,921 


0.346 
.5B5 
.445 

1.13 
.707 
.918 
.992 
.940 

2.12 

4.66 

&83 

3.97 

1.90 

1.15     , 
.687  t 
.302 
.250  ! 


.878 

2.25     I 
.550 

1.26 
.774 
.545 
.291 
.338 
.733 

1.80 


0. 1  J& 

.51j 

i.au 

l.OS 

l.ll 

l.OR 

2.?l 

xs: 

3.25 
4-:3 
2.  IS 
\.> 

.-m 

.3« 

.27^ 
.75B 
.321 


2  -a 

.tA4 
1.41 
-SBC 
.«» 
.325 

-  •».> 
2- Of* 


Note.— On  the  omitted  days  of  January,  February,  March,  April,  and  December,  1904,  and  April 
22,  1905,  the  eage  height  was  greater  than  17  feet.  No  estimates  were  made  for  these  days  on  account 
of  probable  backwa^r. 

Discharge  jneastirements  of  Canaseraga  Creek  near  Mounl  Morris,  N.  Y.,  in  1906. 


Date. 

Hydrographer. 

Width.!  4XS' 

Mean 
velocity. 

Ft.  per  sec. 
1.47 
3.72 
3.87 
3.86 
2.78 

Oaffe 
height. 

Dls- 
cfaaisc. 

March  24a... 

Covert  and  Weeks 

Feet. 
100 

Sq.fl. 
1,446 
772 
546 
374 
92 

Feet. 
6.12 

Sef.-ft. 
2,011 

2,sr7 

2,115 
1,444 

March  30 

do 

100 
90 
82 

March  31 ' do. 

15.12 

April! 

do 

August  25 

C.  C.  Covert 

60 

21.28 

253 

a  Baclcwater  from  Genesee  River. 
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Dvtcharge  meamtrements  of  taHrace  of  Mount  Morris  power  canal  near  Mount  M orris ^  N.Y., 

in  1905. 


Date. 
March  30 

Hydrographer. 
. .   Covert  and  Weeks 

Width.' 

Feet. 
34 
34 
33 

Area  of 
section. 

Sq.ft. 
106 

Mean 
velocity. 

Ft.  per  sec. 
2.32 

Qage 
height. 

Feet. 
2.62 
2.35 
2.11 
2.08 

Dis- 
charge. 

Sec-fl. 
245 

March  31..     . 

.    .      do.. 

102 
05 
85 

2.22 
2.06 
1.91 

221 

March  31 

do 

189 

August  24... 

. .    C.  C.  Covert 

158 

1 

GEXESEK  RIVKR  AT  ROCHESTER,  X.  Y. 

This  station  was  established  February  9,  1904.  It  is  loc^ated  at  the  Elmwood  Avenue 
Bridge,  in  Rochester,  N.  Y. 

The  stream  bed  is  of  gravel  and  is  clean  and  fairly  permanent.  The  bridge  consists  of 
six  spans  of  about  125  feet  each.  Conditions  are  favorable  for  the  use  of  a  current  meter. 
This  gage  is  located  above  the  State  diverting  dam,-  which  causes,  however,  but  little  fluc- 
tuation in  the  level. 

Discharge  measurements  are  made  from  the  downstream  side  of  Elmwood  Avenue 
Bridge.  The  initial  point  for  soundings  is  the  top  of  the  face  of  the  left  abutment,  down- 
stream side.  A  standard  cypress  staff  gage,  which  has  been  read  during  1905  under  the 
direction  of  E.  A.  Fisher,  city  engineer,  is  secured  to  the  downstream  face  of  the  first  pier 
from  the  right-hand  abutment  of  the  bridge.  The  gage  is  16  feet  long  and  is  graduated 
decimally  with  galvanized-iron  division  marks. 

During  the  low-water  seasons  of  1903  and  1904  a  aeries  of  current-meter  measurements 
were  made  in  the  Carroll  &  Fitzhugh  and  the  Johnson  &  Sejnnour  race  ways,  which  receive 
their  water  supply  from  the  Johnson  &  Seymour  dam  on  the  Genesee  in  Rochester.  This 
dam  is  located  below  the  point  of  diversion  from  Genesee  River  to  the  Erie  Canal  feeder, 
and  the  pond  above  the  dam  receives  only  the  supply  available  beyond  that  used  by  the 
extensive  development  at  the  three  falls  on  the  river  which  occur  within  the  city  limits. 
The  dam  is  of  masonry  and  is  practically  water-tight.  An  accurate  profile  of  the  crest 
of  the  dam  has  been  obtained. 

Measurements  were  taken  both  in  the  daytime  and  at  night,  in  order  to  determine  the 
relative  day  and  night  use  of  the  water  for  power  purposes.  The  water  being  drawn 
down  to  the  minimum  stage,  the  measurements  represent,  as  nearly  as  possible,  the  natural 
low-water  flow  of  the  stream  at  this  point. 

Gage  readings  have  been  taken  by  the  engineer  department  of  the  city  of  Rochester 
for  a  number  of  years,  and  the  data  have  boon  used  in  computing  the  full  discharge  of  the 
river. 

The  information  furnished  by  the  measurements  at  the  dam  will  serve  to  extend  the 
rating  curve  at  Elmwood  Avenue  Bridge.  The  record  at  that  point  will,  on  the  other 
hand,  afford  a  basis  for  CvStimating  the  diversion  of  the  two  large  power  canals  adjacent 
to  the  Johnson  &  Seymour  dam. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  pp  139-140;  97,  p  398;  129,  pp  83-84. 
Discharge:  97,  p  399;  129,  p  84. 
Dischaige,  flood:  65,  p  141;  97,  pp  400-403. 
Elevation  of  water  surface :W8  65,  pp  141-142;  129,  p  86. 
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Date. 


STREAM    MEASCJREMENTS    IN    19a5,  PART   VI. 
Discharge  measuremenU  ofOerusee  River  at  RochesUr^  N.  Y.,  in  1906. 

Width. 


Hydrographer. 


March  22 Covert  and  Weeks . 

March  22 do 

March  25 do 

March  27 do 

March  27 ' do 

March  28 do 

March  29 do 

April  2 do 

April  3 1 do 

ApriM do 

May  28 '  C.  C.  Covert 


Feet. 
382 
382 
382 
382 


373 
372 
372 
352 


Area  of 
section. 


Mean     |     Gage  Di^ 

velocity,      heigniit.      chajisr. 


4,222 
4,202 
4,304 
4,190 
4,164 
4,046 
3,950 
2,136 
1,801 
1,819 
974 


.per  tec 

FeeL 

Sec.-n. 

5.87 

laoo 

24,713 

5.92 

9.9S 

24.  SW 

5.92 

laao 

2&.€A 

6.00 

0.92 

2i,l« 

5.94 

9.82 

24.739 

5.82 

SL50 

23,53n 

5.09 

9L08 

22,5.10 

3.06 

4.18 

6.5» 

2.75 

3.50 

5.ir 

2.52 

3l28 

4.57»5 

.45 

1-11 

441 

DaUy  gage  height,  in  feet,  of  Genesee  Rii^er  at  Rochester,  N.  Y.,jor  1905. 


Day. 


1., 

2. 

3. 

4. 

5. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb.  i  Mar.     Apr.     May.    June.  !  July.  I  Aug.     Sept.     Oct. 


2.8 
2.9 

ai| 

3.4  ' 

2.3  ! 

2.8  I 

2.2 

2.1 

2.0 

2.0 

2.0 

2,0 

2.8 

2.0 

a4 

3.9 
3w8 
Z.2 
2.8 
2.6 
2.5 
2.5 
2.4 
2.4 
2.4 
2.3 
2.2 


2.2  I 


2.2 
7.7 
7.1 
9.45 
10.0 
9.75 
9.9 
10.2 
10.2 
9.9 
9.5 
9.0 
&16 
&4 


5.2 
4.2 
3.6 
3.2 
3.0 
3.1 
3.0 
3.0 
2.7 
2.5 
2.5 
3.0 
3.0 
2.9 
2.7 
2.5 
2.6 
2.6 
2.6 
2.7 
3.6 
&6 
5.5 
3.9 
3.2 
3.0 
2.8 
2.6 
2.5 
2.4 


2.3 

2.2 

2.2 

2.0 

1.9 

1.9 

1.9 

2.0 

2.0 

2.0 

1.9 

1.8 

1.8 

1.9 

2.0  j 

2.0  I 

1.9  1 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


I 


1.8 
1.6 
1.6 
1.6 
1.5 
2.0 
2.5 
3.0 
3.5 
2.6 
2.3 
2.1 
2.5 
2.1 
1.9  . 

1.7  I 
1.6  I 
3.0  , 

3.8  ! 
3.4 
3.0 
3.5 
4.7 
3.9 
3.1 
2.6 
2.4 
2.2 
2.0 
1.9 


1.6 

1.6 

1.6 

1.6 

1.6 

1.0 

1.5 

1.5 

1.4 

1.4 

1.31 

1.4 

1.9 

2.1 

2.9 

2.6 

2.2 

1.9 

1.8 

1.6 

1.6 

1.6 

1.5 

1. 

1. 

1. 

1. 

1. 

1. 

3.3 

3.4 


3.1 

3.0 

2.7 

2.3 

2.0 

1.8 

1.7 

1.6 

1.5 

1.8 

1.8 

1.8 

1.8 

1.9 

1.7 

1.8 

1.8 

1.7 

1.6 

1.5 

1.5 

1.3 

1.2 

1.2 

1.2 

1.2 

1.2 

1.2    ' 

1.15 

1.2    I 

1.2    ' 


1.3 

1.3 

1.3 

1.25 

1.2 

1.15 

1.1 

1.2 

1.2 

1.1 

1.0 

1.1 

1.1 

1.3 

1.5 

1.4 

1.3 

1.4 

1.5 

1.3 

1.3 

1.2 

1.2 

1.3 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.1 

1.2 

1.2 

1.2 

1.2 

1.2 

1.5 

1.6 

1.6 

1.55 

1.5 

1.5 

1.5 

1.4 

1.3 

1.5 

1.3 


Nov.      Dnp. 


1.3 

1.35 

1.4 

1.5 

1.5 

1.4 

1.5 

2.2 

2.0 

1.95 

1.9 

1.7 

1.7 

1.6 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5 

1.4 

1.35 

1.3 

1.2S 

1.2 

1.2    . 

1.25 

3.5 

4.8 

3L5 


3.7 
2.4 

iO 

i: 

!« 

2. 7 
2.4 

2.3 

2.3 

2»; 

24 

2  2 
2  0 
1.9 

1-H 

2U 
1  .S 
1.4 

1  ^ 

1.2 

\  h 

2.11 
4.« 
3L4 

2.1 
2S 
26 
24 
22 
4.0 
4.3 


Note.— River  froxen  January  28  to  March  20. 
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CANADIC'E   I^AKE  OUTLET  NEAR  IIEMXOCI^,  N.  Y. 

Canadice  Lake  is  tributary  to  Genesee  River  through  Hemlock  Lake  outlet  and  Honeoye 
Creek.a  The  area  drained  by  the  lake  forms  an  irregular  rectangle,  the  lake  lying  some- 
what to  the  left  of  the  longitudinal  axis  and  the  greater  portion  of  the  drainage  being  on 
the  eastern  slope.  The  western  slope  is  narrow  and  precipitous.  Bald  Hill  rises  from  an 
altitude  of  1,090  feet  at  the  lake  to  1,803  feet  at  the  summit  and  has  its  axis  parallel  to  the 
lake  at  an  average  distance  of  three-fourths  of  a  mile  from  it.  The  lake  has  a  water  surface 
area  of  0.7  square  mile  and  drains  a  total  area  of  12.6  square  miles,  5.6  per  cent  of  which 
is  lake  surface. 

A  weir  was  constructed  at  the  outlet  at  the  foot  of  the  lake  by  the  city  engineer's  depart- 
ment of  Rochester,  N.  Y.,  in  February,  1903.  The  entire  yield  of  the  drainage  basin  passes 
this  weir. 

A  standard  thin-edged  weir,  with  a  5-foot  crest  and  two  end  contractions,  is  so  arranged 
with  needle  timbers  at  the  ends  that  during  high  water  the  length  may  be  increased  to 
14.96  feet  with  no  end  contractions.  The  weir  crest  stands  3  feet  above  the  stream  channel 
and  is  never  submerged  by  backwater.  There  are  two  additional  rectangular  gates,  each 
1  foot  square,  with  three  complete  contractions  and  a  fourth  partial  contraction  at  the 
bottom.    The  outflow  from  the  lake  above  the  weir  is  controlled  by  gates. 

A  reading  of  the  depth  on  the  weir  is  taken  each  morning,  and  also  for  each  change  of  the 
gates,  the  depth  being  read  to  hundredths  and  corrections  being  made  for  velocity  of 
approach  for  the  larger  discharges.  The  discharge  is  calculated  by  the  Francis  formula. 
The  record  has  been  furnished  by  E.  A.  Fisher,  city  engineer,  and  John  F.  Skinner,  principal 
assistant  city  engineer,  of  Rochester,  N.  Y. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  pp  404-406;  129,  p  86. 
Diachaxge:  97,  pp  407-400. 
Discharge,  monthly:  129,  p  87. 
Diversions:  97.  p  410. 
Qage  heights:  97,  p  409. 


Edimaied  monthly  discharge  of  Canadice  Lake  outUt  near  Hendock,  N.  Y.^for  1904-6. 
[Drainage  area,  12.6  square  miles.] 


Month. 


Mean  ele- 

Mean  dis-     vation  of 

chane  in  '  lake  above 

secona-feet.|  low  water. 

In  feet. 


1904. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


8.70 

'  26.51 

40.85 

32.46 

25.27 

17.19 

9.72 

8.35 

6.06 

5.04 

2.84 

3.97 


15.58 


1.42 

2.38 

2.90 

2.69 

3.15 

2.79 

2.43 

1.90 

1.22 

.65 

.16 

-0.24 


1.79 


Run-off. 


Second-feet 

per  square 

mile. 


0.690 

2.10 

3.24  . 

2.58 

2.01 

1.36 
.772 
.663 
.481 
.400 
.225 
.315 


1.24 


Depth 
in  inches. 


0.796 
2.27 
3.74 
2.88 
2.32 
1.52 
.888 
.764 
.537 
.460 
.251 


16.79 


a  This  drainage  basin  is  shown  on  the  Honeoye  and  Wayland  topographic  atlas  sheets  of  the  United 
States  Geological  Survey. 
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Estimated  monthly  discharge  of  Canadice  Lake  outlet  near  Hemlock y  N.  1".,  for  190^-5- 

Continued. 


Month. 


1905. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


I  Mean  ele- 

Mean  dis-     vation  of 

chaive  in  ,  lake  above 

second-feet.  I  low  water. 

in  feet. 


Run-ofl. 


Second-feet 

per  square 

mile. 


12.2 
5.5 

13.2 

21.8 

11.2 

16.8 

19.7 

l&O 
7.5 
0.1     I 
5.2    I 
&1     I 

12.36 


.297 

.044  I 

.670 

2.055  I 

1.942  ; 

2. 573 

2,806  j 

2.386 

1.578 

.926  , 

.464 

.509 

1.354 


.96K 
.437 
1.44 
1.73 
.889 
1.33 
1.56 
1.43 
.596 
.484 
.413 
.484 

.980 


I>pptv 

in  ilKriMS. 


l.li 

l.'» 
1  --^ 
I  '  C 
I   4^ 

1   <> 


HONEOYE  CREEK  AT  EAST  RUSIf,  N.  Y. 

Honeoye  Creek,  the  outlet  of  HoDeoye  Lake,  enters  Genesee  River  at  Genesee  ValL'v 
Junction.  Four  miles  below  its  source  it  is  joined  by  the  combined  outlet  of  Hemlock  and 
Canadice  lakes.  The  drainage  area  of  the  creek,  approximately  rectangular  in  form.  i> 
about  30  miles  long  and  has  an  average  width  of  9.5  miles.  The  fall  of  280  feet  in  the  course 
of  the  stream  has  been  largely  used  in  the  construction  of  dams.  The  diversion  from  Hem- 
lock Lake  by  the  city  of  Rochester  is  to  be  added  to  the  measured  nin-oflf  at  East  Rus^h  ti) 
obtain  the  total  yield  of  the  drainage  basin.  The  average  diversion  rate  is  about  22  second- 
feet. 

The  gaging  station  was  established  February  13,  1903.  It  is  located  at  the  gristmill 
dam  in  the  village  of  East  Rush. 

The  dam  is  of  timber,  and  its  crest,  150.15  feet  long,  varies  somewhat  in  level.  The 
record  includes  the  flow  over  the  dam  and  the  discharge  through  two  LefTel  stAndAni 
turbines,  one  48  inches  and  the  other  35  inches  in  diamet<»r.  Record  is  also  kept  of  ih<» 
head  on  the  turbines,  the  number  of  hours  each  runs  per  day,  and  the  average  gato  opening. 
This  last  is  obtained  by  noting  the  numl)er  of  gear  teeth  out  of  the  total  possible  numlvr 
through  which  the  wheel-gate  stems  may  be  turned  to  open  the  gates,  allowance  bein<: 
made  for  lost  motion.  The  bench  mark  is  on  the  window  sill  near  the  flume.  Its  elevation 
is  5.145  feet  above  the  datum  of  the  cre^st  gage  and  12.62  feet  above  the  datum  of  the 
tailrace  gage,  the  difference  between  the  datums  of  the  two  gages  being,  therefore,  7.47o 
feet. 

During  1905  the  dam  was  repaired,  and  the  discharge  subsequent  to  September  30,  19lV). 
has  been  calculated  from  a  profile  and  survey  made  after  these  repairs  were  completed. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  pp  403-404;  129,  pp  87-88. 
Discharge,  mean  daiiy:  129,  pp  89-90. 
Discharge,  monthly:  129,  p  90. 
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Daily  discharge,  in  secondrfeety  of  Honeaye  Creek  at  East  Rush,  N.  Y.,for  1906. 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 


Jan. 
43 

Feb. 
45 

Mar. 

Apr. 
96 

May. 

June. 

July. 
20 

Aug. 
103 

Sept. 
52 

Oct. 

Nov. 
35 

Dec. 

41 

29 

20 

15 

45 

83 

62 

30 

67 

25 

20 

15 

107 

52 

39 

50 

44 

53 

61 

41 

62 

25 

28 

15 

70 

12 

d9 

41 

43 

41 

41 

41 

47 

20 

15 

15 

09 

52 

40 

39 

65 

42 

IS 

15 

64 

22 

37 

15 

69 

48 

39 

43 

42 

53 

41 

42 

58 

32 

58 

20 

16 

52 

39 

41 

61 

53 

40 

41 

61 

15 

68 

26 

42 

52 

39 

53 

87 

16 

41 

42 

64 

24 

60 

20 

39 

47 

15 

61 

101 

41 

41 

42 

26 

43 

74 

15 

39 

34 

39 

61 

165 

41 

55 

42 

42 

43 

39 

20 

42 

26 

39 

61 

169 

41 

41 

42 

42 

28 

16 

15 

70 

52 

39 

45 

77 

41 

15 

15 

64 

24 

39 

28 

41 

40 

58 

43 

87 

41 

42 

77 

64 

24 

19 

25 

16 

56 

61 

45 

87 

42 

36 

77 

44 

13- 

16 

62 

75 

66 

44 

49 

61 

14 

31 

77 

42 

25 

26 

59 

67 

46 

43 

37 

36 

63 

28 

77 

16 

20 

31 

31 

99 

42 

42 

46 

42 

42 

36 

77 

42 

23 

41 

21 

53 

15 

39 

40 

26 

42 

36 

82 

42 

26 

155 

29 

64 

39 

42 

50 

42 

42 

15 

2,705 

42 

34 

324 

15 

30 

21 

42 

43 

42 

88 

38 

1,290 

42 

31 

•  180 

15 

15 

42 

53 

33 

68 

98 

39 

494 

130 

15 

112 

45 

53 

76 

43 

37 

124 

15 

60 

288 

345 

40 

232 

37 

63 

75 

67 

37 

283 

79 

66 

1,265 

89 

42 

113 

15 

53 

66 

41 

37 

321 

66 

30 

1,265 

626 

42 

71 

20 

53 

49 

44 

29 

121 

41 

41 

785 

568 

42 

37 

15 

53 

73 

41 

43 

96 

40 

15 

473 

366 

42 

61 

24 

63 

34 

30 

25 

85 

40 

« 

388 

366 

21 

39 

40 

16 

62 

37 

42 

86 

40 

41 

274 

216 

15 

39 

42 

53 

52 

36 

42 

86 

16 

216 

262 

22 

30 

42 

53 

46 

43 

34 

124 

40 

163 

162 

15 

18 

37 

53 

42 

33 

67 

222 

38 

213 

26 

42 

53 



31 

219 

EstxTtuOed  numihly  discharge  of  Honeoye  Creek  at  East  Rush,  N.  Y.,for  1905. 
[Drainage  area,  238  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

Decjember 

The  year 


Discharge  in  second-feet. 
Maximum.    Minimum.  '    Mean. 


2,706 

626 
43 

324 
62 

107 
76 
61 
61 

321 


2,705 


46 
39 
346 
138 
27 
67 
27 
54 
47 
40 
43 
101 


Run-off. 


Second-feet 
per  so  us  re 


0.193 
.164 

1.46 
.580 
.113 
.281 
.113 
.227 
.197 
.168 
.181 
.424 


Depth  in 
mches. 


0.222 
.171 

1.67 
.647 
.130 
.314 
.130 
.262 
.220 
.194 
.202 
.489 

4.66 


74  STREAM    MEASUREMENTS    IN   1905,   PART    VI. 

OSWEGO  RIVER  BASIN. 
DESCRIPTION  OF  BASIN. 

Oswego  River  is  formed  by  the  union  of  Seneca  and  Oneida  rivers  about  12  miles  north- 
west of  Syracuse,  N.  Y.,  whence  its  course  is  northwestward  to  Oswego,  where  it  entei^ 
Lake  Ontario.  The  length  of  the  river  from  the  junction  to  the  mouth  is  about  20.5  nnk^. 
and  the  drainage  basin  along  this  distance  is  a  narrow  strip  of  country,  moderately  rolline. 
Above  the  junction  of  Seneca  and  Oneida  rivers  the  basin  spreads  out,  attaining  an  extreme 
width  east  and  west  of  about  100  miles  and  north  and  south  of  from  70  to  80  miles.  Tben^ 
is,  on  the  whole,  a  gradual  rise  from  the  low,  level  lands  which  border  Lake  Ontario  to  the 
north-south  ridges  which  separate  the  various  lakes  south  of  Seneca  River  and  which  far- 
ther south  become  merged  with  the  still  more  elevated  country  lying  along  the  southern 
boundary  of  the  Lake  Ontario  watershed. 

The  most  remarkable  feature  of  the  drainage  basin  is  the  chain  of  lakes  stretching  acrot^ 
its  southern  border.  From  west  to  east  the  principal  lakes  are,  in  order,  Cananda^ua, 
Eeuka,  Seneca,  Cayuga,  Owasco,  Skaneateles,  and  Oneida.  These  seven  lakes  include  a 
water  surface  of  approximately  280  square  miles,  increased  by  four  smaller  lakes — Cros^. 
Onondaga,  Otisco,  and  Cazenovia — to  about  295  square  miles.  The  larger  of  the  lakes. 
Oneida,  Cayuga,  and  Seneca,  are  used  for  steam>towing  navigation,  having  connrpcti«>D 
with  the  Erie  and  Oswego  canals.  Cayuga  and  Seneca  lakes  are  noted  for  their  depth  and 
for  the  abrupt  slopes  of  their  beds.  The  influence  of  the  lakes  on  Oswego  River  is  of  the 
utmost  importance  in  contributing  to  the  steadiness  of  its  flow. 

A  fall  of  100  feet  in  the  course  of  the  main  river  is  largely  utilized  by  seven  dams,  which 
also  partly  canalize  the  stream.  The  intervening  stretches  are  covered  by  the  Oswego 
Canal,  which  draws  its  water  supply  from  the  river. 

OSWEGO  RIVER  AT  BATTLE  ISI^AND,  N.  Y. 

Oswego  River  is  formed  by  the  confluence  of  Oneida  and  Seneca  rivers  at  Three  River 
Point.  The  stream  Ls  shown  throughout  its  course  of  24  miles  on  the  Oswego  Special  and 
Baldwinsville  topographic  atlas  sheets  of  the  United  States  Geological  Survey.  The  drain- 
age into  the  river  below  the  junction  of  Oneida  and  Seneca  rivers  is  of  small  extent  and  tbf 
tributaries  are  neither  large  nor  numerous,  receiving  the  drainage  from  a  number  of  smali 
lakes  and  marshes  in  a  moderately  rolling  basin.  Oneida  and  Seneca  rivers  are  both  nota- 
ble for  the  large  extent  of  lake  and  marsh  area  contained  within  their  basins,  Oneida 
Lake  in  the  former  and  the  Finger  Lakes  tributary  to  the  latter  stream  affording  extensive 
natural  storage  regulation  of  flow  to  Oswego  River.  The  accompanying  tables  of  di>- 
charge  show  the  actual  flow  past  the  gaging  station,  not  including  the  flow  in  Oswego  canal. 

This  station  was  established  September  14,  1900.  It  b  3  miles  above  the  mouth  of  the 
river  and  0.6  mile  below  the  State  dam  at  Battle  Island.  The  discharge  measureroent^ 
from  which  the  rating  table  has  been  deduced  were  made  from  a  cableway  crossing  tlie 
stream  2,900  feet  below  the  gage.  The  bed  of  the  stream  is  of  rock,  and  the  current  i> 
smooth. 

The  stream  is  paralleled  at  the  gaging  station  by  the  Oswego  Canal,  through  which  a  small 
amount  of  diversion  takes  place. 

A  board  gage  in  two  sections  is  used.  The  bench  mark  is  the  top  of  a  wire  spike  drivec 
in  a  shelf  cut  in  the  base  of  a  chestnut  tree  300  feet  northwest  of  the  gage.  Its  elevation 
is  17.35  feet  above  gage  datum.  Gage  readings  have  been  taken  twice  each  day  during 
1905  by  Miss  May  Parmley. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  p  134;  82,  p  72;  97,  p  378;  129,  pp  9^-94. 

Discharge:  47,  p  39;  65,  p  136;  82,  p  76;  97,  p  378;  129,  p  94. 

Discharge,  daily:  82,  pp  72-74;  97,  p  380. 

Discharge,  monthly:  82,  p  75;  97,  p  381;  129,  p  96. 

Gage  heights:  65,  pp  134,  136;  97,  p  379;  129,  p  94. 

Rating  table:  129,  p  96. 
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Daily  gage  height^  in  feet,  of  Oswego  River  at  Battle  Island^  N.  Y  .^for  1905. 


Day. 

Jan. 

5.65 

5.92 

5.6 

6.2 

5.5 

5.5 

5.5 

5.3 

5.8 

5.75 

5.75 

5.88 

5.7 

5.7 

5.75 

5.4 

5.75 

5.72 

5.78 

5.7 

5.6 

5.45 

5.9 

5.6 

5.15 

5.3 

5.7 

5.75 

3.15 

3.4 

3.4 

Feb. 

Mar. 

3.1 
3.1 
3.0 
2.95 
2.7 
3.05 
2.95 
2.9 
2.9 
2.85 
2.85 
2.6 
2.9 
2.9 
2.9 
2.8 
2.9 
2.9 
3.2 
6.4 
7.05 
7.15 
7.1 
7.3 
9.55 
9.85 
10.9 
11.05 
11.1 
11.0 
10.95 

Apr. 

10.65 
10.55 
10.4 
10.5 
10.5 
10.5 
10.5 
10.45 
10.1 
10.1 
9.95 
9.95 
9.8 
9.6 
9.5 
9.15 
8.95 
8.75 
8.75 
8.65 
8.6 
8.45 
8.1 
8.15 
7.85 
7.8 
7.6 
7.6 
7.35 
7.5 

May. 

June. 

July. 

Aug. 

3.85 
3.8 
3.68 
3.6 
3.66 
3.38 
3.92 
3.9 
3.8 
3.78 
3.65 
3.55 
3.45 
3.9 
3.8 
3.78 
3.72 
3.68 
3.68 
3.2 
3.6 
3.5 
3.38 
3.35 
3.3 
3.28 
-.21 
3.22 
3.1 
3.4 
3.5 

Sept. 

3.45 

3.48 

4.3 

4.4 

4.4 

4.45 

4.42 

4.42 

4.4 

3.55 

4.25 

4.25 

4.35 

4.32 

4.28 

4.12 

3.45 

3.75 

3.7 

3.65 

3.62 

3.6 

3.5 

3.25 

3.85 

3.75 

3.6 

3.45 

3.4 

Oct. 

!.«. 
3.4 
3.35 
3.35 
3.3 
3.28 
3.12 
-.25 
3.3 
3.25 
3.25 
3.72 
3.8 
3.9 
3.22 
3.4 
3.35 
3.35 
3.3 
3.35 
3.32 
3.55 
4.2 
4.25 
4.28 
4.3 
4.35 
4.38 
3.85 
4.4 
4.32 

Nov. 

4.42 

4.45 

4.45 

4.42 

5.15 

5.25 

4.96 

4.95 

5.0 

5.0 

4.98 

4.05 

5.0 

4.95 

4.92 

4.92 

4.9 

4.88 

4.22 

4.02 

4.6 

4.55 

4.45 

4.46 

4.4 

4.32 

4.7 

4.72 

4.65 

4.02 

Dec. 

1 

3.2 

3.2 

3.2 

3.05 

3.62 

3.25 

3.25 

3.25 

3.4 

3.4 

3.3 

3.2 

3.65 

3.5 

3.5 

3.5 

3.5 

3.45 

2.9 

3.5 

3.3 

3.3 

3.3 

3.3 

3.1 

2.8 

3.25 

3.2 



1 

6.9 

6.8 

6.9 

6.7 

6.8 

6.65 

5.95 

6.0 

5.95 

5.78 

5.5 

5.5 

4.75 

5.2 

5.52 

5.3 

5.35 

5.2 

5.15 

5.1 

4.79 

4.87 

4.67 

4.6 

4.54 

4.46 

4.22 

3.68 

4.18 

3.95 

3.88 

3.7 
3.65 
3.53 
-.08 
3.88 
4.05 
3.92 
3.9 
3.85 
3.72 
3.3 
4.05 
3.98 
3.9 
3.88 
3.82 
3.65 
4.78 
5.7 
5.6 
5.6 
5.0 
6.1 
6.25 
5.56 
6.65 
6.56 
6.4 
6.5 
6.4 



6.5 

5.4 

6.75 

6.65 

6.56 

6.6 

5.6 

5.4 

5.2 

6.4 

5.45 

5.55 

5.35 

5.0 

4.9 

4.5 

4.95 

4.85 

4.8 

4.6 

4.2 

4.25 

3.28 

4.28 

3.95 

3.72 

3.52 

3.45 

3.38 

3.45 

3.0 

4.62 

2 

4.58 

3 

5.8 

4 

5.65 

5 

5.65 

6 

5  5 

7 

5.6 

8 

5.55 

9 

10 

11 

12 

13 

5.6 

5.05 

5.4 

5.35 

5.3 

14 

5.35 

15 

5.2 

16 

5.2 

17 

18 

5.35 
6.05 

19 

6.0 

20 

5.6 

21 

5.82 

22 

5.7 

23 

5.6 

24 

5.45 

25 

6.15 

26 

6.1 

27 

28 

5.95 
6.85 

29  . 

5.8 

30 

5.6 

31 

5.6 

Note.— River  frozen  January  1  to  March  19.  No  Ice  jams  or  anchor  Ice.  During  this  period  the 
above  readings  were  to  water  surface  in  a  hole  in  the  ice.  The  following  compamtivp  rradings  were 
also  made: 


Date. 


February  4. 
February  11 
February  18 
February  25 

March  4 

March  11 . . . 
March  18... 


Water 
surface. 


Feet. 
3.1 
3.4 
3.4 
3.0 
3.0 
2.9 
2.9 


'r^rs  «f    ,    Thick- 

^rr'  -el"' 


Feet. 


Feet. 


3.4 

1.5 

3.6 

1.7 

3.7 

1.9 

3.6 

2.0 

3.5 

2.2 

3.4 

1.3 

3.2 

1.0 

IRR  170—06 6 
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STREAM    MEASUREMENTS   IN    1905,  PART   VI. 


Station  rating  table  for  Oswego  River  at  Battle  Island,  N.  Y.,  from  January  1  to  December  SI, 

1906. 


Gage 
height. 

Discharge. 
Sec.-ft.     1 

heigh^t. 
Feet. 

Discharge. 
Sec.-ft.     ' 

Gage 
height. 

Feet. 

Discharge. 

hei^. 

Diach&igp. 

Feel. 

Sec.-ft. 

Feet. 

Set.-ft. 

0.00 

1,050 

1.80 

2,470 

3.00 

4,820 

6.80 

10,9fiO 

0.10 

1,110 

1.90 

2,580 

3.70 

4,960 

7.00 

11,390 

0.20 

1,175 

2.00 

2.690 

3.80 

5,130 

7.30 

11,830 

0.30 

1,245 

2.10 

2,800 

3.90 

5,300 

7.40 

12,260 

0.40 

1,310 

2.20 

2,910 

4.00 

5,470 

7.60 

12,700 

0.50 

1,380 

2.30 

3,020 

4.20 

5,820 

7.80 

13,130 

0.60 

l,4fiO 

2.40 

3,140 

4.40 

6,170 

8.00 

13,580 

0.70 

1,520     1 

2.50 

3,270 

4.60 

6,540 

8.50 

14,700 

0.80 

1,590 

2.60 

3,400 

4.80 

6,910 

9.00 

15.830 

0.90 

1,660 

2.70 

3,530 

5.00 

7,300 

9.50 

16,990 

1.00 

1,750     ! 

2.80 

3,  (160 

5.20 

7,690 

10.00 

18,190 

1.10 

1,830 

2.90 

3,790    , 

5.40 

8,090 

10.50 

19.360 

1.20 

1,910 

3.00 

3,930 

5.60 

8,490 

11.00 

30.5« 

1.30 

2,000 

3.10 

4,070 

5.80 

8,890 

11.50 

21,760 

1.40 

2,090    1 

3.20 

4,220 

6.00 

9,300 

12.00 

22,970 

1.50 

2,180 

3.30 

4,360 

6.20 

9,710 

1.60 

2,280    j 

3.40 

4.510 

6.40 

10,120 

1.70 

2,380    1 

3.50 

4,660    ' 

6.60 

10,540 

The  above  table  Is  applicable  only 
inents  made  during  1900-1904.  It  is 
estiinatea  are  only  approximate. 


for  open-channel  conditions.    It  is  based  on 
fairly  well  defined  above  ga^  height  0.9  foot 


dischai^  measun^ 
Below  th\»  pci.Et 


Estimated  monthly  discharge  of  Oswego  River  at  Battle  Idaml,  X.  Y.,  for  1905. 
[Drainage  area,  4,990  square  miles.] 


Dischaiige  in  second-feet. 


Month. 


March  20-31 

April 

May 

June 

July 

August 

September. . 

OctoTjer 

November . . 
Deceml)er . . 


Run-off. 


1 

Second-fcct 

Depth  ic 
ixKhesL 

Limum. 

Minimum. 

Mean. 

per  sauare 
mile. 

20,780 

10,120 

16,220 

3.25 

1-i- 

19;  710 

12,150 

16,370 

328 

3'V 

11,170 

4,948 

7,978 

i.eo 

l.M 

10,640 

1,002  , 

6,748 

1.35 

1  :»: 

10,850 

4,332 

7,177 

1.44 

1  ♦». 

5,332 

924 

4.668 

.935 

l.CI* 

6,260 

4,290 

5,312 

1.06 

1   !•* 

6,170 

900  1 

4,731 

.948 

1.08 

7,790 

5,560 

6,730 

1.35 

I  51 

9,610 

6,508 

8,387 

1.68 

1  >4 

SENKCA  RIVER  AT  BALDWINSVILLK,  N.  Y. 

Seneca  River  receives  the  drainage  from  the  central  group  of  lakes  lying  south  of  Lake 
Ontario  and  unites  with  Oneida  River  at  Three  River  Point  to  form  the  Oswego.  The 
drainage  basin  is  rolling,  but  the  slopes  are  not  precipitous  except  in  the  deep,  narrow  val- 
leys in  which  the  lakes  are  situated  and  in  certain  other  valleys  not  at  the  present  time 
occupied  by  lakes. 

The  gaging  station  was  established  November  12,  1898.  It  is  located  at  the  State  dam 
in  Baldwinsvillc,  12  miles  along  the  river  from  the  junction  of  Seneca  and  Oneida  rivers. '» 


a  The  location  of  this  station  is  shown  on  the  Baldwinsvillc  topographic  atlas  sheet  of  the  Tnitp^ 
States  Geological  Survey. 


OSWEGO   RIVEK   BASIN, 
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The  record  at  this  station  includes  the  discharge  over  the  main  dam,  which  is  calculated 
by  the  formula  for  a  broad,  flat^<^rested  weir  when  flashboards  are  removed;  the  discharge 
over  the  flashboards  is  calculated  by  the  Francis  formula.  Gage  readings  in  the  river 
channel  below  the  dam  are  utilized  to  determine  the  average  working  head  on  the  turbines. 
The  discharge  through  the  three  main  canals  is  determined  from  records  of  the  run  of 
water  wheels  kept  in  each  mill  and  from  the  recorded  lockage  and  opening  of  paddles  at 
the  Oswego  Canal  lock  at  the  foot  of  the  canal,  a  Current-meter  measurements,  to  deter- 
mine the  leakage  of  the  several  mills,  have  been  made  during  1905,  as  in  previous  years, 
and  allowance  for  this  leakage  has  been  made.  The  record  has  also  been  checked  by 
current-meter  measurements  made  during  1901,  1903,  1904,  and  1905  at  Belgium. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS= Water-Supply  Paper): 

Description:  WS  36,  pp  183-IS4;  49,  pp  222-223;  (i5,  pp  128-129;  82,  p  (J9;  97,  p  394;  129,  p  96. 

Discbarge:  WS  47,  p  39;  49,  p  223;  65,  p  129. 

Discharge,  daily:  WS  36,  p  184;  65,  p  130;  M2,  p  60;  97,  p  394;    120,  p  97. 

Discharge,  monthly:  WS  35,  p  24;  65,  p  131;  82,  p  70;  97,  p  395;  129,  p  98. 

Hydrograph:  Ann  21,  iv,  p.  180. 

Daily  discharge,  in  second-feet,  of  Seneca  River  at  BaldwinsvUU,  N.  Y.,  for  1905. 


Day. 


Jan. 

3,367 
4,108 
4,276 
3,972 
3.712 
3,671 
3,271 
2,602 
3,470 
3,521 

11 3,622 

12 3,762 

13 

14 


Fob. 

3,375 

3,224 

2,855 

3,069 

2,463 

3,158 

3,002 

3,136 

Mar.  I  Apr.     May.    June.  I  July.     Aug.  ,  Sept.     Oct.     Nov.     Dec, 


3,952 
3,811 

15 '  3,217 

16 '  3,752 

17 3,701 

18 !  3,628 

19 1  3,708 

20 3,608 

21 1  3,571 

22 !  3,027 

23 

24 


3,569 
3,387 

25 3,309 

26 , 

27 , 

28 

29 

30 

31 


3,097 
3,175 
4,965 
2,323 
3,049 
2,553 
2,687 
2,764 
2,720 
2,566 
1,943 
2,527 
2,495 
2,401 
2,400 
2,507 


2,171 
2,212 
2,304 
2.368 
1,800 
12,365 
2.148 
2,194 
2,237 
2,186 
2,061 
1.773 
2,301 
2,195 
2,164 
2,364 
2,370 
2,442 
2,483 
4.380 
4,702 
4.865 
5.297 
6,lft5 


3,015 

1,983 

3,015 

2,643 

2,967 

2,610 

2,577 

3,079 

3,135 

2,445  i  7,318 
7,282  I 
9,186 
9,392  ' 
9,354  , 
9,514  I 
9,434 


6,001 
4.769 
4.570 
4,394 
4.461 
4,280 
3,714 
4,446 
4.»i3 
4.231 
4,122 
4.066 
3,937 
3,044 
3,879 
3,&36 

6,  .303  I  3,796 

6.099     3,747 

6,015 

5.767 

6,637 

5,736 

4.947 

6,493 


9,416 
8,664 
8,912 
8,600 
8,693 
8,540 
8,240 
7,910 
7,154 
7,473 
7,421 
7,351 
6,979 
6,830 
6.642 
5,602 


6.610 
6.450 
5,330 
6.245 
6,105 
4.437 


3.7^i 
3,771 
2.883 
3.632 
3,496 
3, 376 
3.344 
3.184 
3,231 
2,606 
2.082 
2.5(>8 
2.843 


2,642 
2,715 
2,550 
1,726 
2,552 
2,665 
2,604 
2,772 
2,928 
2,053 
1.316 
2,424 
3,803 
2.452 
2.847 
2,025 
2,011 
2,516 
4.205 
4,822 
5,167 
5,471 
6.650 
5,784 
5.126 
6.006 


I 


6.050 

5,866 

6.861 

5,6f« 

i 

5,5«i 
4.801 
5.658 
6,488 
5,306 
6,065 
4,700 
4.781 
3.811 
4,510 
4,312 
3,080 
3,068 
4,286 
4,171 
3.241 
3.983 
3.898 
3,748 
3.608 
3,288 
3,243 
2,241 
3.063 
2.961 
2,914 
2.686 
2,713 
2,701 
1,981 
2,556 


2,696 

2.651 

2,566 

2,491 

2,116 

l,6(i3 

2, 176 

2,174 

2,170 

2,161 

2,132 

2,113 

1,261 

2,032 

2,030 

2,176 

2.426 

2,440 

2,407  I 

1,857 

2,330 

2,271 

2.271 

2,018  ' 

1,964 

2.056 

1,215  , 

2,073  I 

2,101  I 

2.092  I 

1.899  I 


2,134 
2,081 
1,470 
2.073 
2,080 
2,099 
2, 126 
2,096 
2,065 
1,324 
2,112 
2,094 
2,127 
2,121 
2,161 
2,104 
1,441 
2,065 
2,064 
1,996 
1,996 
1.974 
1,963 
1,369 
2,134 
2,146 
1,980 
1,976 
2,081 
1,964 


1,413 

2,066 

2,106 

2,109  I 

2,106 

2,116 

2,071 

1,449  I 

2,090 


2,109 


2,119 

2,106 

2,232 

2,291 

2,769 

3,114 

3,022 

2.942 

2,936 

3,062 

3,021  I 

2,919  I 

3,109  I 

3,056 

3,056 

3,066 

3,017 

2,750 

2,724 

2,810 

2.868 


2,082 
3,100 
3,016 
3,026 
2,460 
3,230 
3,021 
3,137 
3,232 
3,247 
3,138 
2,819 
3,219 
3,097 
3,097 
3,137 
3,177 
3,003 
2.760 
2,976 
2,789 
2,780 
2,674 
2,682 
2,665 
2,664 
2,770 
2,569 
2,567 
3,066 


3,138 
2,979 
2,679 
3,610 
3,708 
3,818 
3,798 
3,848 
3,913 
3.036 
3,877 
3,820 
3,730 
3,880 
3,806 
3,226 
2,246 
2,088 
3,040 
3,006 
3,166 
3,646 
4,011 
3,782 
4,043 
4,433 
4,101 
4,086 
4.246 
4,328 
3,002 


Note.— Crest  of  dam  slightly  obstructed  by  ice  January  1  to  Man*h  10. 

o  See  Rept.  State  Engineer  and  Surveyor  of  New  York,  Supplement,  1002,  pp.  77-81;  idem,  1003,  pp. 
30-40. 
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Estimated  monthly  discharge  of  Seneca  River  at  BaLdwinsmUe,  N.  Y.^for  1905. 
[Drainage  area,  3,103  square  miles.] 


Dischaiige  in  sccond-foet. 


Month. 


I  Maximum. 


January | 

February 

March ; 

April ' 

May 

June 

July 

August I 

September 

October _. 

No  veml)cr 

December 

The  year 


4.276 
4,965 
9,514 
9,416 
5,001 
6,050 
5.658 
2,696 
2,161 
3,114 
3,247 
4,433 


Minimum. 


2,577 
1,943 
1,773 
4,437 
2,568 
1,316 
1,981 
1,215 
1,324 
1,413 
2,469 
2.246 


Mean. 

3.467 
2,793 
4.165 
6.720 
3,749 
3,762 
3,848 
2,127 
1,980 
2,535 
2.930 
3,616 


Run-off. 


Sccond-f«?t 
per  Bqu&R' 


1.12 
.899 
1.34 
2.16 
1.21 
1.21 
1.24 


.816 
.943 
1.16 


^41 

!♦* 
1  .* 
1  i 

.  ?.*' 
.7L 

i.as 

1.34 


9,514 


1,215  j 


3,474 


I 


1.12 


ii:9 


Discharge  measurements  of  Seneca  River  at  Belgium ^  N.  F.,  in  1905. 


Date. 


September  14. 

October  6 

October  27.... 
Novemlier  24 . 


llydrographer. 


C.  A.  Poole. 

do 

do 

do 


Width. 


Area  of 
section. 


Mean 
velocity. 


Oage 
height. 


Di»- 


cet. 

Sq.ft. 

283 

2,588 

282 

2,419 

283 

2,688 

282 

2,603 

Ft.  per  see.      Feet.         See.-p. 


0.90 
.96 
1.14 
1.14 


4.70 

4.10 : 

4.70 
4.40 


2.^-» 


C.VVUGA  LAKE  AT  miACA,  N.  Y. 

A  gaging  station  was  established  by  E.  C.  Murphy  at  the  head  of  Cayuga  Lake  Augusst  6. 
1905.  A  staff  gage  is  used,  attached  to  the  wall  of  the  breakwater  about  150  feiet  from  the 
light-house.  Gage  readings  arc  taken  once  each  day  during  the  open  season,  and  once  a 
week  during  the  winter  by  Fred  Thomas. 

DaUy  gage  height,  in  feet,  of  Cayuga  Lake  at  Ithaca,  N.  T.,for  1905. 


Day. 

Aug. 

Sept. 

2.3 

2.3 

2.35 

2.45 

2.35 

2.45 

2.4 

2.45 

2.35 

2.3 

2.2,'> 

2.5 

2.5 

2.4 

2.3 

2.3 

Oct. 

Nov. 

Dec. 

Day. 

,  Aug.  1 

■j     2.4    , 
..     2.35  i 
..     2.2 

-     2.2    1 
..     2.25 
..     2.28 
..      2.3 
..     2.32  1 
..     2.35 
. .     2.  38 
..!    2.35 
..     2.2 
..      2.3 
..1    2.35  ; 
..     2.4 
1 

Sept. 

Oct. 

2.0 

1.85 

2.05 

1.95 

2,1 

1.95 

1.9 

1.85 

1.85 

1.75 

1.6 

1.7 

1.65 

1.55 

1.6 

Nov.  ^   Dfc. 

1.05    

1.1      

1-15    

1.1      

1.0     

.9     

.9         i: 

.75    

.75    

.8      

.85 

1 

2.1 

2.05 

2.1 

2.1 

2.15 

2.15 

2.0 

2.0 

1.95 

1.85 

2.0 

2.1 

2.15 

2.15 

2.05 

2.05 

1.6 

1.55 

1.35 

1.4 

1.35 

1.4 

1.35 

1.4    1 

1.35 ; 

1.3 

IZ 

1.3 
1.-25  i 
1.1 
1.1     1 

0.9 

.8 

.05 

.9 
1.05 
1.0 

.95 
1.05 

.95 
1.1 
1.0 

.95 

i.a5 

1.1 
1.05 
.95 

17 

18 

1  19 

20 

:  21 

22 

23 

24 

25 

2() 

^ 

28 

29 

30 

31 

2.25 

2.3 

2.35 

2.35 

2,4 

2.25 

2.35 

2.3 

2.3 

2.25 

2.1 

2-15 

2.1 

2.1 

2 

3 

4 



5 i::;:::: 

6  . 

2.2 

2.3 

2.2 

2.2 

2.15 

2.27 

2.3 

2.32 

2.25 

2.35 

2.45 

8 

9 

10... 

11 

12 

.65 

13 

.8     

.95         I-o 

14 

15 

16 

OSWEGO    RIVER    BASIN. 
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SKANEATELES  LAKE  OtTTL.ET  AT  Wir^IX>W  GL.EX,  N.  Y. 

Skaneateles  Lake  outlet  enters  Seneca  River  above  Cross  Lake,  crossing  the  Erie  Canal  at 
Jordan.    The  fall  from  the  foot  of  the  lake  to  this  point  is  465  feet. 

The  surface  of  the  lake  has  an  elevation  of  865  feet  above  iA.  The  valley  on  each  side 
of  the  lake  has  an  average  width  of  2.5  miles,  and  in  this  distance  there  id  a  rise  of  400  to 
800  feet,  the  greater  part  of  it  being  within  a  mile  of  the  lake.  The  inflow  to  the  lake  is 
through  numerous  short  lateral  feeders  flowing  down  these  slopes.  The  drainage  areas 
of  the  lake  are  shown  below: 

Drainage  areas  of  Skaneateles  Lake,  a 

Square  milee. 

Land  surface  above  State  dam  at  Skaneateles : 60.25 

Water  surface  of  lake  at  Skaneateles 12. 76 

Total  drainage  area  above  foot  of  lake  (water  surface— 17.46  per  cent) 73. 00 

Total  area  above  WlUow  Qlen  weir 74. 25 

Area  above  Erie  Canal  at  Jordan 93. 00 

The  station  was  established  March  10,  1895.  It  is  located  in  the  village  of  Willow  Glen, 
1.5  miles  below  the  foot  of  Shaneateles  Lake. 

Obeervation  is  made  of  the  daily  discharge  over  a  thin-edged  weir,  having  a  crest  length 
of  27  feet,  with  two  end  contractions.  The  discharge  is  calculated  from  the  observed  depth 
on  a  stake  set  with  its  top  at  crest  level,  5.2  feet  upstream  from  the  weir,  by  means  of  the 
Francis  formula,  including  corrections  for  end  contractions  and  velocity  of  approach. 

Since  July  1, 1894,  the  water  supply  of  the  city  of  Syracuse  has  been  drawn  from  Skane- 
ateles Lake,  and  the  amount  of  this  diversion  should  be  added  to  the  discharge  over  Willow 
Glen  weir  to  obtain  the  total  run-off  of  the  drainage  basin.  The  calculated  diversion,  as 
determined  from  the  record  of  gate  openings  and  head  at  the  inlet  gates,  using  the  formula 
for  orifices  with  a  constant  coefficient  stated  as  0.62,  has  been  furnished  by  the  city  of  Syra- 
cuse.   Tlie  observations  at  the  weir  and  gates  were  taken  by  Eklward  Conron. 

A  complete  description  of  the  gagings  which  have  been  made  on  this  stream  is  contained 
in  the  report  on  stream  gagings  in  Supplement  to  Report  of  State  Engineer  and  Surveyor 
of  New  York  for  1902,  pages  61-76.  Information  in  regard  to  this  station  is  contained  in  the 
following  Water-Supply  Papers  of  the  United  States  Geological  Survey: 

Description:  82,  p  67;  Vt,  pp  395^96;  129,  p  91. 

Discharge:  65,  p  121. 

Discharge,  daily:  65,  pp  118-119,  12^126;  82,  p  67;  97,  p  396;  129,  p  92. 

Discharge,  monthly:  65,  p  122,  128;  82,  p  68;  97,  p  397;  129,  pp  92-93. 

Daily  discharge j  in  second-feet ^  of  Skaneateles  Lake  outlet  at  WiUow  Oleny  N.  F.,  for  1906, 


Day. 

;  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

..      82.8 

80.0 

69.6 

36.1 

32.0 

59.7 

64.6 

59.7 

69.6 

91.2 

91.2 

85.5 

2 

'    82.8 

80.0 

69.6 

36.1 

32.0 

59.7 

64.6 

59.7 

60.6 

91.2 

91.2 

85.5 

3 

1     80  0 

74.7 
69.6 

69.6 
60.6 

36.1 
38.3 

32.0 
50.7 

59.7 
59.7 

64  6 
62.1 

59.7 
59.  7 

69.6 
69.6 

91.2 
•91.2 

91.2 
91.2 

91.2 

4 

..!    80.0 

91.2 

5 

1    80.0 

69.6 
69.6 

69.6 
60.6 

38.3 
38.3 

59.7 
59.7 

59.7 
59.7 

62.1 
62.1 

59.7 
59.7 

69.6 
09.6 

91.2 
91.2 

91.2 
91.2 

91.2 

6 

..'    80.0 

91.2 

•J 

.      85.5 

69.6 
69.6 
72.2 

69.6 
69.6 
69.6 

36.1 
36.1 
36.1 

54.8 
49.9 
47.5 

69.6 
64.6 
.W.7 

59.7 
59.7 
50.7 

57.2 
54.8 
54.8 

(10.6 
69.6 
64.6 

91.2 
91.2 
91.2 

91.2 
91.2 
91.2 

40.5 

8 

..      82.8 

40.5 

9 

..     80.0 

40.5 

10 

..     80.0 

72.2 

69.6 

36.1 

50.7 

59.7 

59.7 

54.8 

64  6 

97.2 

91.2 

40.5 

11 

..     80.0 

72.2 

69.6 

38.3 

59.7 

62.1 

59.7 

57,2 

67.1 

100.0 

91.2 

40.5 

12 

.J    82.8 

74.7 

69.6 

36.1 

59.7 

59.7 

62.1 

50.7 

67.1 

97.2 

91.2 

40.5 

13 

.  1    80.0 

72.2 

60.6 

36,1 

59.7 

59.7 

64. 6 

64.6 

646 

91.2 

91.2 

40.5 

14 

..|    80.0 

60.6 

38.3 

36.1 

62.1 

59.7 

64.6 

69.6 

646 

91.2 

91.2 

40.6 

a  .\rea8  here  given  have  l)een  taken  from  proceedings  in  condemnation  of  water  powers  rn 
outlet.  The  lake  and  its  tributary  area  are  shown  on  the  Skaneateles,  Tully,  Cortland,  a 
topographic  atlas  sheets  of  the  United  States  Geological  Survey. 
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Daily  discharge,  in  seconi-feety  of  SJcanealeUs  Lake  <nUlet  at  WiUow  Glen,  N.  Y .,far  190&— 

Continued. 


Day. 

Jan. 

Feb. 

60.6 
09. 6 
69.6 
60.6 
69.6 
69.6 
69.6 
69.6 
69.6 
69.6 
69.6 
09.6 
69.6 
69.6 

Mar. 

45.1 
49.9 
52.3 
54.8 
54.8 
54.8 
67.1 
69.6 
74.7 
64.6 
64.6 
62.1 
59.7 
54.8 
40.5 
36.1 
36.1 

Apr. 

36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
34.0 
32.0 
32.0 
32.0 
36.1 
34.0 



May. 

59.7 
59.7 
59.7 
59.7 
50.7 
50.7 
59.7 
50.7 
50.7 
59.7 
69.7 
69.7 
59.7 
50.7 
50.7 
50.7 
59.7 

June. 

59.7 
64.6 
85.5 
164.0 
91.2 
74.7 
80.0 
74.7 
69.6 
64.6 
64.6 
67.1 
64.6 
64.6 
64.6 
64.6 

July. 

Aug. 

Sept. 

64.6 
64.6 
64.6 
64.6 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 



Oct. 

91.2 
91.2 
91.2 
91.2 
94.2 
97.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 
91.2 

Nov. 

Dec. 

16 

80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 

64.6 
64.6 
62.1 
62.1 
62.1 
62.1 
62.1 
62.1 
62.1 
62.1 
59.7 
59.7 
57.2 
54.8 
59.7 
50.7 
50.7 

69.6 
646 
64.6 
62.1 
59.7 
59.7 
59.7 
59.7 
59.7 
67.1 
67.1 
67.1 
69.6 
69.6 
69.6 
74.7 
72.2 

91.2 
91.2 

40.5 

16 

MLh 

17 

91.2    

18 

19 

20 

91.2    

91.2    

91.2    

21 

22 

23 

24 

88.3    

88L3    

85.5    

85.5  ' 

25 

85.5  ' 

26 

85.5  1 

27 .•. 

28 

85.5  ! 

85.5    

29 

30 

85.5 
85.5 

31 

i 

EsHmaied  monthly  discharge  of  SJcaneateUs  Lake  ouUet  at  WHlow  Olen,  N.  Y.,for  1905. 
[Drainage  area,  74.2  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-16 


Dischaige  in  second-feet. 


In  outlet. 


80.5 
71.1 
60.8 
35.8 
56.2 
69.1 
61.5 
62.8 
76.7 
92.2 
89.5 
58.8 


Through 
conduit. 


18.9 
19.2 
bl9.4 
19.6 
19.1 
18.2 
19.1 


Total. 


99.4 
90.3 
80.2 
55.4 
75.3 
87.3 
80.6 


Run-off .« 


Second-feet 

per  square 

mile. 


Depth  in 
inches. 


1.34 
1.22 
1.08 
.747 
1.01 
1.18 
1.09 


1.54 
1.27 
1.24 
.833 
1.16 
1.31 
1.36 


a  Including  diversion  for  water  supply  of  Syracuse. 


fr  Interpolated. 


ONEIDA  RIVER  NEAR  EUCLID,  N.  Y. 

Oneida  Lake  has  a  water-surface  area  of  80  square  miles  and  lies  at  an  elevation  of  370 
feet  above  tide.  The  drainage  basin  within  a  radius  of  10  miles  to  the  south  and  west  i ; 
relatively  flat,  with  numerous  marshy  tracts.  The  lake  receives,  through  Chittenango  and 
Oneida  creeks,  drainage  from  an  extensive  area  of  the  central  New  York  plateau  and, 
through  Wood  and  Fish  creeks  on  the  east,  drainage  from  a  portion  of  the  west  slope  of 
the  plateau  bordering  the  Adirondack  Mountains.  On  the  north  the  drainage  area  is  l<ss 
extensive  and  the  inflowing  streams  are  small. a 


aA  portion  of  the  drainti^e  area  is  shown  on  the  Syracuse,  Chittenango,  Oneida,  Onskany,  Morris- 
vUle.  Cazenovla,  and  Tuiiy  topographic  atlas  sheets  of  the  United  States  Geological  Survey. 
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The  outflow  from  the  lake  through  Oneida  River  joins  Seneca  River  at  Three  River 
Point,  forming  Oswego  River.  From  Brewerton  to  Three  River  Point  the  distance  in  a 
straight  line  is  but  8  miles;  following  the  windings  of  the  stream  it  is  16  miles. 

The  gaging  station  was  established  August  30,  1902.  It  is  located  7  miles  upstream 
from  Three  River  Point. 

Observations  of  stream  stage,  which  are  taken  each  morning  and  evening  by  Arthur 
McArthur,  are  made  by  measuring  down  to  the  water  surface  from  a  reference  point  on 
the  bulkhead  coping  of  the  lock  at  Oak  Orchard  State  dam,  0.4  mile  above  SchroeppePs 
bridge. .  The  gage  readings  have  been  taken  above  the  dam  to  avoid  backwater  from  ice 
or  other  causes  as  far  as  possible.  A  calibration  curve  for  the  cross  section  of  the  stream 
at  Schroeppel's  bridge  has  been  obtained  by  current-meter  measurements.^ 

Above  a  certain  stage  the  dam  becomes  submerged  and  the  discharge  is  modified.  A 
special  rating  table  deduced  from  measurements  made  during  the  period  of  submergence 
was  used  to  calculate  the  discharge  during  the  high-water  period  of  1904.  Allowance  is 
made  for  the  opening  of  lock  paddles  in  winter. 

Information  in  regard  to  Oneida  River  is  contained  in  the  report  on  stream  gagings  in 
Supplement  to  Report  of  State  Engineer  and  Surveyor  of  New  York,  1902,  pages  82-84. 
Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Deflcription:  97,  pp  381-382;  129,  p  102. 
Df.%haige:  97,  p  382;  129,  p  103. 
Oiachaige,  dally:  97,  pp  384-385;  129,  p  103. 
Discharge,  monthly:  97,  p  386;  129,  p  104. 
Rating  table:  97,  p  383. 

Discharge  measurements  of  Orieida  River  near  Evdid,  N.  F.,  in  1906. 


Date. 


June  3 

August  29. 


Hydrographer. 


C.C.  Covert. 
....do 


Width. 


Feet. 
265 
270 


Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 
2.33 
1.46 

Gage 
height. 

Dis- 
charge. 

Sq.ft. 
933 
995 

Feet. 
4.10 
4.64 

Sec.-fl. 
2,175 
1,457 

Daily  discharge ^  in  second-feet j  of  Oneida  River  near  Eudidy  N.  Y.^for  1905. 


Day. 

Jan. 

1 

2,040 
2,160 
2,190 
2,450 
2,370 
2,300 
2,230 
2,230 
2.300 
2,370 
2,450 
2,540 
2,540 
2,710 
2,630 
2.630 
2,450 
2,370 
2,370 
2,300 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13...-. 

14 

15 

16 

17 

18 

M 

ao 

Feb.     Mar. 


2,450 
2,300 
2.010 
1,800 
1,660 
1,560 
1,560 
1.610 
1,660 
1,660 
1,660 
1,660 
1,560 
1.610 
1,610 
1,560 
1.460 
1,610 
1,460 
1,460 


1,250 
1,250 
1,250 
1.250 
1,200 
1,250 
1,150 
1,200 
1,250 
1.200 
1,150 
1.200 
1.200 
1,200 
1,150 
1.150 
1,150 
1.150 
1,150 
1,410 


Apr. 


12,010 
12,240 
12,320 
12,880 
12,960 
13,120 
13,120 
13,200 
12,960 
12.560 
12,160 
12,010 
11,710 
11.260 
10,900 
10,230 
9,520 
9.100 
9,100 
8,700 


May. 

5,560 
5,930 
5,680 
5,440 
5,560 
5,190 
5,080 
4,970 
4,520 
4,740 
4,520 
4,410 
4,290 
4,180 
4.070 
3,870 
3.670 
3.560 
2,980 
3,160  i 


June.    July.     Aug.     Sept. 


2,210 
2,070 
2.000 
2,070 
2,070 
1,950 
2,340 
2,000 
2,040 
2,070 
2,040 
2,070 
2,040 
2,070 
2,040 
2,040 
2,550 
2,070 
2,000 
2,070 


3,260 
3,060 
3,160 
3,060 
3,020 
3,060 
3,060 
2,940 
2,850 
2,630 
2,500 
2,420 
2,420 
2,340 
2,340 
2,380 
2,340 
2.250 
2,070 
1,920 


2,070 
1,920 
1,920 
1.920 
1,920 
1,780 
1,780 
1,780 
2,000 
1,920 
1,880 
1,740 
1,780 
1,780 
1,920 
2,000 
2,040 
1,880 
1,880 
1,820 


1,780 
1,950 
2,210 
2,250 
2,340 
2,470 
2,550 
2,510 
2,550 
2,720 
2,470 
2,470 
2,380 
2,380 
2,650 
2,380 
2,380 
2.380 
2,210 
2,210 


Oct.      Nov. 


1,780 

2,630 

1,640 

2,850 

1,500 

2,980 

1,640  I 

1,640 

1,500 

1.540 

1.570 

1,640 

1.640 

1,780 

1,880 

2,000  I 

2,070 

2,070 

2.000 

2.000 

2,070 

2.180 

2,070 


2,550  ' 

2,550  I 

2.550 

2,630 

3.000 

2,980 

3,100 

3,160 

3.110 

2,940 

3,060 

2,980 

2,800 

2,800 

2,980 

2.980 

2,890 


Dec. 

2,500 
2.880 
3,420 
3,620 
3.880 
4.030 
4,130 
4,130 
4.130 
4,030 
5.070 
4,030 
5.180 
4,790 
4.340 
3,620 
3,570 
3.420 
3.220 
3,270 
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Daily  disi^Mrge,  in  second  feet,  of  Oneida  River  near  Eudidy  N.  Y.^for  1905 — Continued^ 


Day. 


21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

2,230 
2,300 
2,450 
2.540 
2,790 
3,520 
^20 
2,630 
2,230 
2,230 
2,370 


Feb. 

1,460 
1,410 
1,350 
1.350 
1,350 
1,300 
1,250 
1,300 


■| 


Mar. 

1,610 
1,800 
2,010 
2,370 
3,930 
5,840 
8,150 
9,520 
10.380 
11.110 
11,410 


Apr.      May. 


8,420  I 

8,150 

8.150  I 

8,020  I 

7,490 

7,360 

6,970 

6,840 

6,580 

6,250 


3,060 
2,890 
2,720 
2,890 
2,800 
2,720 
2,720 
2,550 
2,550 
2,380 
2.380 


June.    July.     Aug. 


2,000 
2,070 
2,070 
3,160 
2,800 
2.720 
2,980 
3.060 
2.890 
2,800 


1,920 

1,950 

1,850  > 

1,780  I 

1,600 

1,570 

1,640 

1,640 

2,040 

2,070 

2,000 


1,740 
1,570 
1,400 
1,300 
1,090 
990 
1,240 
1,400 
1,500 
1,500 
1,680 


Sept.     Oct.  I  Nov. 


2,210 
2,340 
2,210 
2,070 
2.000 
2,000 
1,920 
1,920 
1,780 
1,920 
2,070 


2,000 
2,210 
2,420 
2,590 
2, 760 
2,980 
2.960 
2,630 
2,550 
2,550 
2.550 


2.800 
2,800 
2,730 
2,720 
2,680 
2.630 
2,470 
2.420 
2.680 
2.510 


Dec. 

3,430 
3.^20 
3.?30 
3.620 
3.720 
3.S» 
3.&.'» 
4,080 
4,130 
3.6TD 
3.9,10 


Entimated  monthly  discharge  of  Oneida  River  near  Eudidy  N.  Y.,  for  1905. 
[Drainage  area,  1,313  square  miles.] 


Month. 


January.... 
February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 
2,040 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

3,520 

2,459 

1.87 

2.16 

2,450 

1,250 

1,592 

1.21 

1.26 

11,410 

1,150 

2,977 

2.27 

2.62 

13,200 

6.250 

10,210 

7.78 

8.68 

5,930 

2.380 

3,905 

2,97 

3.42 

3,160 

1,950 

2,279 

1.74 

1.94 

3,260 

1,570 

2,362 

1.80 

2.  OS 

2,070 

990 

1,714 

1.31 

1.51 

2,720 

1,780 

2.240 

1.71 

1.91 

2,980 

1,500 

2,078 

1.58 

1.82 

3,160 

2.420 

2.805 

2.14 

2.39 

5,180 

2,500 

3,833 

2.92 

3.37 

The  year. 


13,200 


990 


3,204  , 


33.16 


CHITTEXANGO  CREEK  AT  CHITTEKAXGO,  N.  Y. 

This  station  was  established  May  22,  1901.  It  is  located  at  the  Main  Street  Bridge  in 
the  village  of  Chittenango  and  is  one-half  mile  above  the  State  dam  diverting  water  for 
the  supply  of  the  summit  level  of  Erie  Canal. 

The  stream  at  this  point  is  confined  between  parallel  walls,  affording  a  channel  50  feet 
wide,  over  which  the  bridge  passes  in  a  single  span,  having  a  length  of  57  feet  between  abut- 
ments.   The  bridge  is  built  at  an  angle  with  the  normal  to  the  stream. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  Main  Street  Bridge. 
The  initial  point  for  soundings  is  the  face  of  the  right  abutment,  upstream  side. 

The  gage  board,  which  is  observed  twice  daily  by  Miss  Bessie  M.  Kellogg,  is  secured  in  a 
vertical  position  to  the  right  abutment  on  the  upstream  side,  and  reads  decimally  from 
zero  to  8  feet.  The  bench  mark  is  on  the  upstream  comer  of  the  coping  of  the  right  abut- 
ment; its  elevation  is  8.23  feet  above  gage  datum. 

The  flow  of  Chittenango  Creek  above  Chittenango  is  regulated  by  storage  in  Cazenovia 
Lake  and  Erieville  reservoir. 
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Information  in -regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  65,  pp  114-115;  82,  pp  65-66;  97,  pp  386-387;  129,  pp  104-105,  107. 

Discharge:  65,  p  115;  82,  p  66;   97,  p  387;  129,  p  IWi.' 

Dischaige,  daily:  97,  pp  390-392. 

Discharge,  monthly:  97,  p  393;  129,  p  106. 

Gage  heights:  65,  p  116;  82,  p  66;  97,  p  388;  129,  p  105. 

Rainfall  data:  97,  p  393. 

Rating  table:  97,  pp  388-389;  129,  p  106. 

Water  powers:  65,  p  116. 

Discharge  measurements  of  Chittenango  Creek  at  ChittenangOf  N.  Y.,  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Sq.ft. 
183 
183 

Mean 
velocity. 

Gage 
heiSt. 

Dis- 
charge. 

August  30 

August  31 

C.J.Wood.. 
do 

Feet. 
53 

1          53 

1 

Ft 

.per  sec 
1.87 
1.77 

.      Feet. 
2.55 
2.50 

8 

ec.-ft. 
342 

324 

Daily  g 

age  JieigJU,  in 

feet,  <yf  Chittenango 

CreeJc  at  Chittenango,  N.  Y.,for 

1905. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 
1.35 

Nov. 

Dec. 

1 

1.75 

1.9 

1.85 

1.9 

1.85 

1.85 

3.7 

2.6 

2.25 

1.95 

1.85 

1.95 

1.8 

1.95 

2.0 

2.0 

1.9 

2.0 

1.86 

1.9 

1.75 

1.65 

1.6 

1.55 

1.45 

1.6 

1.45 

1.5 

1.55 

1.6 

1.65 

1.65 

1.75 

1.7 

1.5 

1.7 

1.85 

1.4 

1.45 

1.4 

1.5 

1.5 

1.5 

1.45 

1.45 

1.35 

1.35 

1.45 

1.4 

1.4 

1.45 

1.4 

1.35 

1.45 

1.4 

1.3 

1.35 

1.4 

1.35 

1.35 

1.4 

1.3 

1.3 

1.35 

1.3 

1.3 

1.35 

1.35 

1.25 

1.3 

1.25 

1.35 

1.35 

1.25 

1.3 

1.35 

1.4 

3.5 

2.85 

2.55 

2.3 

2.65 

3.35 

4.15 

3.6 

3.85 

3.65 

3.4 

3.35 

3.35 

2.7 

2.35 

2.2 

2.75 

3.3 

2.7 

2.85 

2.45 

2.4 

2.5 

2.85 

2.65 

2.25 

2.15 

2.05 

2.2 

2.05 

2.15 

2.4 

2.25 

2.15 

2.25 

1.95 

1.75 

1.8 

1.65 

1.7 

1.75 

1.65 

1.7 

1.65 

1.7 

1.75 

1.7 

1.65 

1.7 

1.65 

1.6 

1.65 

1.6 

1.65 

1.6 

1.65 

1.75 

1.95 

1.85 

1.9 

1.95 

1.85 

1.8 

1.7 

1.55 

1.35 

1.25 

1.25 

1.4 

1.35 

1.4 

1.45 

1.4 

1.45 

1,45       1.85 
1.4        2.35 
1.45       2.25 

1.4  1.85 

1.5  1.75 
1. 75       1. 7 
1.55       1.65 
1.65       1.6 
1.85       1.45 
1.65       1.35 
1.45       1.35 
1.45       1.45 
1.35       1.55 

1.85 

1.55 

1.45 

1.45 

1.45 

1.45 

1.5 

1.45 

1.45 

1.4 

1.4 

1.55 

1.5 

1.5 

1.45 

2.9 

2.0 

1.5 

1.55 

1.45 

1.45 

1.45 

1.45 

1.4 

1.3 

1.35 

1.3 

1.3 

1.3 

3.15 

2.75 

1.95 

1.8 

1.85 

1.7 

1.65 

1.7 

1.65 

1.85 

1.85 

1.8 

1.85 

1.8 

1.65 

1.7 

1.6 

1.7 

1.8 

1.85 

1.75 

1.7 

1.7 

1.68 

1.6 

1.65 

1.8 

1.8 

1.7 

1.75 

1.65 

1.8.5 

l.ft5 

1.76 

2 

1.65       1.5 

2.0  2.3 

2.1  2.35 
1.95  1    2.45 
1.9         2.5 
1.95       2.55 
1.8    1    2.45 
1.8    ]    2.45 
1.7         2.5 

1.55 

3 

1.96 

4 

1.75 

5 

1.95 

6 

1.85 

7 

1.9 

8 

2.05 

9 

1.95 

10 

1.95 

11 

1.6 

2.45 

2.05 

1.85 

1.7 

1.6 

1.6 

1.5 

2.8 

2.7 

1.9 

1.85 

1.65 

1.45 

1.5 

1.6 

2.05 

12 

1.85 

13 

1.95 

X4 

1.3 

i.a5 

1.5 
2.75 

2.05 

15 

1.95 

16 

1.55       2.3 
1.76       2.0 
1.85       1.9 

2.05 

17 

2.1 

18 

2.05 

19 

1.95 
2.15 

1.75 
1.55 

1.5         1.7 

1.85 

20 

1,6 
1.6 
1.5 
1.5 
1.5 
1.4 
1.4 
1.4 

1.8 

1.95 

1.85 

1.75 

1.6 

1.5 

1.5 

1.6 

1.95 

21 

3.2         1.45 
3.45  '     1.4 
2.9         1.25 

2.5 

22 

2.35 

23 

1.95 

24 

2.5 

2.05 

2.2 

1.25 

1.3 

1.35 

1.85 

25 

1.95 

26 

2.a5 

27 

2.3     '     1.25 
2.15       1.35 

1.95 

28 

1.35       1.5 

2.0 

29 

l.ft5 
1.85 

1.45 
1.3 
1.65 

1.35 
1.3 

1.55 
1.55 
1.75 

1,95 

30 

2.15 

31 

2.05 

Note.— River  frozen  January  1  to  March  18;  two-thirds  across  to  the  end  of  January  and  entirely 
across  February  1  to  March  18.  No  anchor  ice.  Ice  broke  up  along  the  edges  during  the  early  part  of 
March.    Ice  0.1  to  0.8  foot  thick.    Readings  are  to  water  surface. 
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Station  rating  table  for  Chittenango  Creek  at  ChiUenangOf  N.  Y.yfrom  January  1  to  DeeemlxT 

SI,  1906. 


Gage 
height. 

Discharge. 

Case 
height. 

Discharge. 

Gage 
height. 

Discharge. 

'     Gace 
height. 

Discharge. 

Feet. 

Sec-ft. 

Feet. 

Sec.'ft. 

Feet. 

Sec-ft. 

1     Feet. 

Sec.-fL 

1.00 

30 

1.90 

135    . 

2.80 

440 

1       3.70 

910 

1.10 

35 

2.00 

155 

2.90 

485 

?.80 

9?Q 

1.20 

40    ' 

2.10 

180 

3.00 

530 

3.90 

l.OSS 

1.30 

50 

2.20 

210 

3.10 

580 

4.00 

1,100 

1.40 

60 

2.30 

240 

3.20 

630 

4.10 

1,17D 

1.50 

70    ' 

2.40 

275 

3.30 

680 

4.20 

1,240 

1.60 

85 

2.50 

315 

3.40 

735 

1.70 

100 

2.60 

355 

3.50 

790 

1.80 

115 

2.70 

395 

3.60 

aw 

The  above  table  is  applicable  only  for  open-channel  conditions, 
ments  made  during  1904-5,  and  is  well  defined. 


It  is  based  on  discharge  measun- 


Estimated  monthly  discharge  ofChiUenango  Creek  at  ChiUenango,  N.  Y.^for  1905. 
[Drainage  area,  79  square  miles.] 


Discbai^  in  second-feet. 


Month. 


March  19-31 

April 

May 

June 

July 

August 

September. 

October 

Noveml)er. 
December.. 


Run-off. 
Second-feet    ^k«^«^  in 


8L76 
3.15 
1. 14 
2.13 
1.33 
1.41 
1.32 
2.09 
1.37 
1.96 


\1\ 

l.-f 

2  ^ 

l.^i 

l.ft^ 

1.4: 

i4: 

1..V5 

2.  A 

SALMON  RIVER  BASIN. 
SAI.MON   RIVER  NEAR  PULASKI,  N.  Y. 

Salmon  River  rises  in  the  southwestern  part  of  Lewis  County,  N.  Y.,  flows  first  southwani 
then  northwestward,  and  enters  Lake  Ontario  near  Port  Ontario.  The  basin  above  ih*- 
gaging  station  is  rolling  and  very  sandy,  rock  lying  near  the  surface  in  the  upper  part  of  th.- 
watershed,  where  there  are  also  extensive  tracts  of  original  forest.  The  region  is  subject  t.« 
heavy  falls  of  snow,  which  sometimes  accumulates  in  the  fgrest  areiis  to  a  depth  of  spvcnl 
feet  and  the  gradual  melting  of  which  during  March  and  April  feeds  the  stream. 

The  gaging  station  was  established  September  5,  1900.  It  is  located  at  Fox  Bridge,  m  &r 
Pulaski,  N.Y.o 

The  stream  bed  is  of  gravel  and  cobble,  relatively  flat  and  shallow.  The  bridge  cottiio 
of  two  spans,  183.5  feet  between  abutments.  There  are  two  small  overflow  channels  aD<l « 
flood  plain. 

Current-meter  measurements  are  made  at  5-foot  intervals  across  the  stream  from  tli»' 
downstream  side  of  the  bridge.  The  initial  point  for  soundings  is  the  face  of  the  abutmon: 
at  the  right  end  of  the  bridge  on  the  downstream  side. 


o  The  location  of  the  gagmg  station  is  shown  on  the  Pulaski  topographic  atlas  sheet  of  the  rniii  - 
States  Geological  Survey. 
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The  original  gage  was  a  vertical  board  scale  attached  to  the  upstream  end  of  the  center  pier, 
having  its  zero  mark  11.59  feet  below  the  bench  mark,  which  was  the  top  of  the  capstone  of 
the  central  pier,  upstream  end.  This  gage  was  carried  away  by  ice  in  the  winter  of  1901-2, 
and  was  replaced  July  23,  1902,  by  a  standard  weigh t-and-chain  gage,  having  its  datum  at 
elevation  12.79  feet  below  the  bench  mark.  The  gage  readings  are  taken  twice  each  day 
by  S.  J.  Fox,  and  have  been  continued  throughout  summer  and  winter,  the  winter  readings 
being  obtained  by  observing  the  height  to  which  the  water  rises  in  a  hole  in  the  ice.  Owing 
to  the  obstruction  of  the  river  channel  by  ice,  the  discharge  for  the  winter  period  has  not 
been  deduced. 

A  measurement  made  June  2, 1905,  by  C.  C.  Covert  showed  a  discharge  of  404  second-feet 
at  gage  height  3.03  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  49,  p  234;  65,  p  105;  82,  pp  64,  65;  97,  p  373;  129,  pp  107-108. 

Di8Chargt>:  47,  p  39;  49,  p  234;  65,  p  106;  82,  p  64;  97,  p  374;  129,  p  108. 

Discharige,  daily:  65,  pp  106-107;  82,  p  65;  97,  p  377. 

Discharge,  monthly:  65,  p  107;  82,  p  65;  97,  p  377;  129,  p  100. 

Gage  heights:  49,  p  234;  97,  p  375;  129,  p  108. 

Rating  table:  97,  p  376;  129,  p  109. 

Water  powers:  65,  p  106. 

Daily  gage  height ^  in  feet,  of  Salmon  River  near  Pulaski,  N.  Y.,  for  1905. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


Day. 

Jan. 

3.94 
3.86 
3.64 

Fob.  1  Mar. 

1     "" 

1     "■  ■ 

J 

1 



:..j 

1 

1 

. 

1...   . 

1 

, 

■■:"■■;  ■.::"i :: : 

.: : i.: :...i...:... 

' ' 

.'.  ..  i.".' 

1 





> 1 1 

6.49  j 
6.59 


Apr. 

6.39 
5.  .54 
5.19 
5.19 
7.14 
6.54 
5.44 
4.74 
4.34 
4.54 
4.99 
5.29 
5.29 
5.36 
4.79 
4.49 
4.16 
3.92 
3.74 
3.74 
4.94 
5.64 
4.96 
4.69 
4.62 
4.62 
4.64 
4.74 
4.79 
5.14 


May.  I  June.    July.  I  Aug.     Sept.     Oct.     Nov. 


4.62 
4.22 
4.04 
4.26 
4.39 
4.12 
4.49 
4.39 
4.04 
3.92 
3.69 
3.52 
3.46 
3.34 
3.54 
3.56 
3.52 
3.59 
3.99 
3.94 
3.54 
3.42 
3.29 
3.16 
3.06 
3.12 
3.86 
3.  .56 
3.32 
3.39 
3.32 


3.16 

3.04 

3.1 

3.02 

3.02 

3.32 

3.38 

3.5 

3.38 

3.1 

3.3 

4.12 

3.75 

3.42 

3.18 

3.08 

4.55 

6.05 

4.58 

4.6 

4.25 

3.85 

3.62 

3.3 

3.18 

4.3 

5.02 

4.02 

3.58 

3.35 


3.18 

3.35 

3.65 

3.3 

3. 15 

3.02 

2.98 

2.95 

2.92 

2.88 

2.8 

2.98 

3.0 

3.68 

3.35 

3.05 

2.92 

2.88 

2.8 

2.98 

2.9 

2.75 

2.7 

2.7 

2.72 

2.7 

2.62 

2.6 

2.7 

5.02 

4.55 


3.7 

3.4 

3.15 

2.95 

2.8 

2.88 

3.75 

3.38 

3.1 

2.9 

2.9 

3.22 

3.6 

3.15 

3.08 

3.8 

3.5 

3.2 

3.02 

2.82 

2.78 

2.75 

2.62 

2.65 

2.6 

2.6 

2.55 

2.6 

2.62 

2.78 

3.02 


2.9 

2.72 

4.0 

4.32 

3.7 

3.5 

3.22 

3.05 

2.9 

2.88 

2.8 

2.92 

2.98 

2.92 

2.82 

2.75 

2.75 

2.72 

2.85 

2.88 

2.9 

2.82 

2.72 

2.7 

2.65 

2.62 

2.6 

2.6 

2.62 

2.58 


I I        __   l_ 

Note.— River  fro?ien  solid  to  bottom  January  I  to 
of  channel  on  flats,  at  other  times  water  flowed  over 


I 


2.55 

2.55 

3.15 

3.15 

3.0 

2.9 

2.75 

2.7 

2.7 

2.65 

2.65 

4.55 

5.62 

5.1 

4.2 

3.82 

3.48 

3.32 

4.45 

4.5 

4.5 

4.1 

4.15 

4.2 

4.08 

3.8 

3.5.5 

3.48 

3.35 

3.28 

3.22 


Nov. 

Doc. 

3.6 

3.95 

3.7 

3.9 

3.45 

5.48 

3.4 

5.1 

3.38 

4.28 

3.68 

4.0 

5.05 

3.9 

4.55 

3.72 

4.35 

3.55 

4.a5 

3.5 

3.85 

3.12 

3.72 

3.32 

4.02 

3.32 

4.25 

3.25 

3.82 

2.98 

3.7 

3.0 

3.55 

3.1 

3.48 

3.15 

3.45 

3.25 

3.25 

3.^ 

3.15 

3.5 

3.15 

4.78 

3.2 

4.8 

3.22 

4.2 

3.5 

3.9 

3.72 

3.75 

3.8 

3.55 

3.5 

3.9 

4.42 

4.25 

5.55 

4.75 

4.3 

night  of  March  29.    Flow  sometimes  entirely  out 
ice. 
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Station  rating  table  for  Salmon  River  near  PulasJcij  N.  >'.,  from  January  7, 1903  ^  to  December 

31,  1905. 


Gage 
height. 

Discharge. 
Sec.'/t. 

Gage 
height. 

Discharge. 
Sec.'ft. 

he'i^t. 
Feet. 

Discharge. 
Sec.-ft. 

Gage 
1  height. 

Discharge. 

Feet. 

Feet. 

Feet. 

Sec.-fi. 

2.40 

110 

3.60 

781 

4.70 

2,140 

5.80 

4,490 

2.50 

144 

3.70 

865 

4.80 

2,300 

5.90 

4,780 

2.60 

181 

3.80 

965 

4.90 

2,470 

6.00 

5.100 

2.70 

218 

3.90 

1,060 

5.00 

2,640 

6.20 

5,770 

2.80 

265 

4.00 

1,170 

5.10 

2,840 

,        6« 

6,530 

2.90 

312 

4.10 

1,300 

5.20 

3,020 

!        6.60 

7,340 

3.00 

364 

4.20 

1,420 

5.30 

3,240 

6.80 

8,190 

3.10 

422 

4.30 

1,450 

5.40 

3,460 

1        7.W 

9,070 

3.20 

480 

4.40 

1,680 

5.60 

3,700 

1        7.1M 

10,000 

3.30 

550 

4.50 

1,830 

5.60 

3,950 

7.40 

11,000 

3.40 

620 

4.60 

1,980 

6.70 

4,200 

7.60 

12,060 

3.50 

697     1 

1 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  discharge  me&aure- 
ments  made  during  1902-1905.  It  is  well  defined  between  gage  heights  2.45  feet  and  3.25  feet.  Above 
gage  height  3.25  feet  the  curve  is  based  on  three  measurements  at  6.3  feet. 

EstimaJted  morUhly  discharge  of  Salmon  River  near  Pulaski,  N.  K,  for  1905. 
[Drainage  area,  264  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September 
October. . . 
November. 
December. 


Discharge  in  second-feet. 


Maximum.  Minimum. 


9,720 
2,012 
5,265 
2,680 
965 
1,476 
4,000 
3,825 
3,652 


905 

376 
181 
181 
174 
200 
451 
354 


Mean. 


2,927 
955 

1,043 
488 

411 

374 

972 

1,048 

1,131 


Run-off. 


Second-feet , 

per  SQuare 

mile. 


11.09  I 
3.62 
3.95  ! 
1.85  , 
1.56 
1.42  I 
3.68  I 
3.97  I 
4.28  I 


Depth  in 
inches. 

12.37 
4.17 
4.41 
2.13 
1.80 
1.j8 
4.34 
4.43 
4.93 


BLACK  RIVER  BASIN. 
DESCRIPTION    OF   BASIN. 

Black  River  rises  in  the  western  part  of  Hamilton  County,  N.  Y.,  flows  southwestward 
across  Herkimer  County  into  Oneida  County,  turns  near  Forestport  and  runs  somewhat 
west  of  north  through  Lewis  County  to  eastern  Jefferson  County,  and  then  flows  westward 
to  Black  River  Bay,  at  the  eastern  extremity  of  Lake  Ontario.  The  upper  part  of  the 
basin  is  very  rugged  and  mountainous  and  contains  a  large  number  of  lakes. 

The  regimen  of  the  river  is  controlled  by  storage  on  its  upper  tributaries,  including  Beaver 
River  at  Beaver,  a  series  of  reservoirs  at  the  headwaters  of  Moose  River,  and  additional 
reservoirs  at  Forestport  and  on  the  headwaters  of  the  main  river. 

Water  is  diverted  from  Black  River  through  Forestport  feeder  to  supply  the  Black 
River  Canal  at  Boonville.  A  portion  of  this  diverted  water  flows  northward  from  Boon- 
villo  and  enters  Black  River  again  at  Lyons  Falls;  the  remainder  flows  southward  througii 
the  Black  River  Canal  and  enters  the  Erie  Canal  at  Rome.  The  amount  of  this  diversion, 
which  takes  place  during  the  season  of  canal  navigation,  is  Dot  recorded. 
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Measvrements  made  by  the  New  York  bai^  canal  survey  in  1900  and  1905,  and  by 
the  United  States  Geological  Survey  in  1905  showed  the  following  amounts  of  flow  in  the 
Black  River  Canal  south  of  the  Forestport  feeder: 

LHsckarge  measurements  of  Black  River  Canal  at  the  highway  bridge  below  Lock  No.  7  near 
Boonville,  N.  F.,  in  1900  and  1906. 


Date. 


1900. 


August  21 

September  24. 
November?... 
December  1 . . . 


1905. 


August  17 

August  18 

September?.. 
September  22. 
Novembers.. 


Elevation 
of  water 
surface. 


Feet. 


488.22 
488.32 
488.40 
488.29 
488.30 


Discharge. 

Sec.-ft. 
197 
242 
254 
181 

136 
117 
158 
143 
131 


BLACK  RIVER  NEAR  FELTS  MILI^,  N.  Y. 

This  station  was  established  August  29,  1902.  It  is  located  at  the  dam  of  the  Black 
River  Traction  Company,  near  the  village  of  Felts  Mills.  The  dam  is  9  miles  upstream 
from  Watertown  and  7  miles  upstream  from  the  old  Huntingtonville  gaging  station  on 
this  stream.  The  drainage  area  is  estimated  at  1,851  square  miles,  or  37.5  square  miles 
less  than  at  Huntingtonville.  The  intervening  area  is  mainly  drained  by  two  small  streams, 
Townsend  and  Rutland  Hollow  creeks. 

The  dam  is  of  squared  timber,  rests  on  limestone  foundation,  and  is  very  nearly  water- 
tight. It  has  a  slope  on  the  upstream  face  of  2.88  horizontal  to  1  vertical.  The  crest  is 
protected  by  boiler  plate  and  the  downstream  face  is  vertical,  giving  a  free  overfall.  The 
main  crest  is  380.6  feet  long.  There  are  two  additional  sections  on  the  right-hand  side, 
one  14.1  feet  long  and  the  other  17.9  feet.  A  similarly  constructed  dam,  117  feet  long,  at 
the  left  bank  serves  as  an  auxiliary  spillway  and  as  a  headrace  wall.  The  headrace  is  closed 
by  a  bulkhead,  no  water  wheels  having  been  installed. 

The  gage,  which  was  read  twice  daily  during  1905,  at  7  a.  m.  and  6  p.  m.,  by  William  Vineall, 
is  attached  vertically  to  a  crib  at  the  junction  of  the  main  and  auxiliary  spillways,  12  feet 
upstream  from  the  crest,  and  correction  is  made  to  the  gage  readings  for  velocity  of  approach 
during  high  water.  The  discharge  over  the  spillways  has  been  calculated  by  means  of  the 
weir  formula,  using  coeflicients  derived  from  experiments  of  the  United  States  Geological 
Survey  for  a  dam  of  similar  cross  section. 

Owing  to  continuous  discharge  over  the  dam  to  a  considerable  depth  during  the  years 
1903  and  1904,  it  has  not  been  possible  to  obtain  a  new  profile  o^the  crest.  The  discharge 
has  been  calculated  from  the  known  elevations  of  the  ends  of  the  crest,  and  the  results 
given  are  subject  to  revision.  Settlement  of  the  crest,  if  any  has  taken  place,  would  have 
the  effect  of  making  the  discharge  at  a  given  gage  height  greater  than  that  given  in  the 
accompanying  tables. 

Ehjring  1905  a  wood-pulp  mill  was  erected  at  one  end  of  this  dam,  but  was  not  operated 
The  record  will  be  continued  when  the  mill  is  in  operation  by  including  the  recorded  discharge 
through  the  turbines  in  the  calculation  of  the  flow. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  82,  pp  62-63;  97,  pp  363-304;  129,  pp  110-111. 

Discharge,  daily.  82,  p  63;  129,  pp  111-112. 

Dischaige,  monthly:  82,  p  64;  129,  p  113. 
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Daily  discharge  in  second-feet  of  Black  River  near  Felts  Mills,  N.  Y.,for  1906. 


Day. 


3,600 
3,970 
3,470 
2,660 
2,280 
2,210 
2.210 

8 1  2,210 

9 1  2,210 


Jan. 


10. 
11. 
12. 
13. 


2,210 
2,150 
1,970 
1,860 

14 2,340 

15 '  2,470 

16 2,470 

17 1  2,600 

18 2,410 

19 2,280 

20 1,970 

21 1,640 

22 1,750 

23 1,800 

24 1,920 

25 1,970 

2t^ 1,750 

27 1,690 

28 2.280 

29 '  1,860 

30 (o) 

31 2,080 


Feb.     Mar. 


Apr.    .  May.    June. 


July.     Aug.     Sept.     Oct.      Xov.     iw*. 


2,080 

1,620 

17,900 

6,800 

3,130 

7,600 

3,970 

1,470 

1,320 

'  1,750 

4.Ji 

2,210 

1,520 

17.000 

7,700 

2,800 

6,300 

1,220 

i,5ao 

1.580 

A.'x* 

2,600 

1,520 

15.700 

7,300 

2,210 

5,720 



1,220 

1,430 

1,860 

.J.  Ni 

2,470 

1,020 

12,500 

6.500 

1,860 

5,720 

4,200 

1.970 

i,tseo 

X  r.' ' 

2,470 

1,020 

14,100 

6,110 

1,860 

6,110 

4,350 

1.860 

.V.XJ 

2,730 

1,420 

16,100 

5.920 

2,730 

5.560 

7,090 

1.640 

3,2TO 

4,«. 

2,150 

1,320 

18,200 

5.920 

3,340 

4,430 

3,760 

9,750 

1.520 

5,  CRT) 

4.»- 

2.340 

1.120 

14,700 

5,720 

3,470 

1,370 

3,470 

4,510 

1,330 

5,070 

4.  T.-ii. 

2,470 

1,120 

12.500 

5,640 

3.830 

3.130 

3,070 

3,900 

1.520 

5.07l» 

4.rT. 

2,210 

932 

10.700 

5,560 

3,830 

2,730 

2,540 

3.470 

1,320 

4.910 

4.4.»» 

2,080 

847 

9,750 

4,910 

3.270 

2,340 

2,030 

3.340 

1,320 

4.430 

.!♦■» 

1,920 

804 

10,400 

4,590 

3,270 

2.030 

2,030 

2,640 

1.320 

3.620 

:i««' 

1,970 

1.020 

0,990 

4.200 

5,150 

2,150 

1,600 

2.540 

2,210 

3.540 

.i. :  •• 

1,970 

975 

10,500 

1,120 

4.910 

2.210 

2.280 

2,340 

2.600 

3,6C» 

3,«f 

2,340 

1,020 

9,990 

890 

4,120 

2,600 

2,930 

1,640 

3.130 

3.540 

xr** 

2.030 

1,120 

9,870 

932 

3.400 

2,470 

6,010 

1,750 

3,970 

3.1» 

2. 471' 

1,920 

975 

8,810 

1,020 

6,300 

2.730 

6,320 

1,370 

3.270 

3.000 

2, 54n 

1,970 

890 

7.810 

975 

7,920 

2,930 

4.510 

1,640 

2.000 

3.000 

3.  «■• 

2,210 

1,520 

5.920 

847 

9,280 

3.640 

3.470 

2,800 

2.3tt 

2,600 

l.^i' 

2,340 

2,860 

5,400 

932 

10,200 

4,500 

2.470 

3.270 

3.540 

2.410 

l.s^j. 

1,970 

3,830 

6,110 

932 

10.500 

4.990 

2.210 

2.730 

5.070 

2.340 

2.<M< 

1,750 

3.830 

7,500 

847 

9,160 

4.500 

1,690 

3.970 

4.120 

3.830 

2.4T»' 

1,520 

4,270 

8.590  ' 

761 

7,920 

3.130 

1,600 

3.600 

3,830 

3.600 

.^ir.. 

1,640 

4,750 

10,200 

453 

7,090 

2,210 

1,370 

3.200 

3.400 

3.200 

.i,  •.*! 

1,520 

6,(i90 

9,990 

351 

5.560 

1,920 

975 

2.640 

3,000 

2.860 

:i.:v«« 

1.370 

8.250 

9,280 

316 

6,690 

1,800 

633 

2,080 

1.750 

2.»ieo 

4.1*  I' 

1,320 

9,520 

8.  .WO 

556 

8.140 

1,600 

419 

1,750 

2.080 

2.540 

4..  J' 

1.370 

10.200 

8,480 

761 

8,480 

1,640 

487 

1.750 

2,340 

2.660 

3.:>4i 

10.700 

7.920  . 

2.800 

8,500 

1,640 

351 

1.580 

2.730 

3.340 

.■v«i> 

14,700 

6,890 

3,270 

8.480 

1,970 

419 

1.370 

2.340 

4.910 

5.«i' 

17.000 

3.270 

2,730 

6»3 

1,860 

5..Vti 

o  Record  doubtful. 

Estimated  monthly  discharge  ofBlacJc  River  near  FeUs  MillSf  N.  Y.^for  1905. 
[Drainage  aroa,  1,851  square  miles.] 


Disehanfo  in  swond-fwl. 


Run-off. 


Month. 


January  (30  days) 

f  cbrua  ry 

March 

April 

May 

June I 

July 

August  (26  days i 

Septeml)er I 

Octol)er 

November  ("29  days) 

December 


Maximum. 

Minimum.  ' 

I 

Meiin. 

Second-feet 
per^sguar. 

Dvpthin 
Inches'. 

3,970 

1,640  j 

2,279 

1.23 

1.4J 

2.730 

1,320 

2.034 

1.09 

l.H 

17,000 

804: 

3.816 

2.06 

L^  ,> 

18,200 

6.400 

10,710 

5.79 

<•.  ♦. 

7,700 

316  1 

3,161 

1.71 

1.;^: 

10.600 

1.860  1 

5,683 

3.01 

3  •»■ 

7.(500 

1.640  ' 

3.373 

1.82! 

2.  IP 

6.010 

351  i 

2,324 

1.26 

1    ^* 

9.760 

1,220 

2,960 

i.eo 

1.75 

6,070 

1.320  , 

2,395 

1.29 

1  «i 

5,070 

1.580 

3.288 

1.78 

\.^2 

5,660 

1,860  ; 

3.607 

1.95 

2,2o 
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MOOSE  RIVER  AT  MOOSE  RIVER,  N.  Y. 

Mooee  River  is  tributary  to  Black  River  at  Lyons  Falls,  N.  Y.  Its  drainage  basin  lies 
chiefly  in  Herkimer  and  Hamilton  counties  and  comprises  a  wild,  rugged,  and  uninhabited 
region,  largely  forest-covered,  but  containing  also  extensive  tracts  of  cut  and  burned-over 
lands.  The  flow  of  the  stream  is  more  or  less  regulated  by  lumbermen's  dams,  the  storage 
of  which  is  utilized  for  floating  logs. 

The  gaging  station  was  established  June  5,  1900.     It  is  located  at  Moose  River  village. 

The  stream  is  smooth  above  the  gaging  station  to  the  foot  of  McKeever  dam,  2  miles 
upstream,  but  a  short  distance  above  the  gage  it  is  divided  by  an  island  which  creates  an 
ice  jam  during  freshets.  A  short  distance  below  the  station  a  fall  occurs.  The  bed  of  the 
stream  is  of  cobble  with  occasional  bowlders,  the  current  is  smooth,  and  the  depth  is  fairly 
uniform.  The  stream  freezes  over  in  winter,  alternate  layers  of  ice  and  snow  or  slush 
often  forming  in  such  a  manner  as  to  prevent  discbarge  measurements  being  made. 

A  cableway,  having  a  clear  span  of  269  feet,  was  erected  in  June,  1903,  from  which 
current-meter  measurements  have  since  been  made.  The  initial  point  for  soundings  is  the 
left  support  of  the  cable.  * 

The  gage,  which  is  read  twice  daily  by  Chris  Hannan,  consists  of  a  graduated  board 
scAle,  attached  to  posts  on  the  left  bank  of  the  stream,  and  comprises  a  high-water  and  a 
low-water  section.  During  the  ice  season  the  gage  is  read  once  each  week.  The  gage  was 
carried  out  by  an  ice  freshet  in  February,  1903,  and  was  replaced  at  a  slightly  different  ele- 
Tation.  The  bench  mark  is  on  the  top  of  a  bowlder  on  the  left  bank,  300  feet  upstream 
from  the  cableway.  Its  elevation  above  the  gage  zero  prior  to  February  28,  1903,  was 
15.36  feet;  after  February  28,  1903,  15.53  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey : 

DescriptioD:  40,  pp  234-235;  82,  p  60:  97,  p  371;  129,  p  114. 

Discharge:  97,  p  371:  129,  p  115. 

Gage  heights:  49,  p  235;  65,  p  99;  82,  p  61;  97,  p  372;  129,  p  115. 

Daily  gage  heightf  infect,  of  Moose  River  at  Moose  River  ^  N.  Y.yfor  1906. 


Day. 

Jan. 

ao5 

2.8 

2.65 

2.55 

2.4 

2.3 

2.35 

2.3 

2.36 

2.2 

2.2 

2.35 

2.4 

Z55 

2.5 

2.4 

2.4 

2.3 

2.25 

2.3 

2.^ 

2.25 

2.2 

Fob. 

2.1 

2.15 

2.0 

2.05 

2.0 

2.0 

1.92 

1.92 

2.06 

2.1 

2.2 

2.25 

2.3 

2.45 

2.4 

2.3 

2.35 

2.3 

2.35 

2  A 

2.35 

2.45 

2.4 

Mar. 

2.3 

2.4 

2.35 

2.4 

2.3 

2.22 

2.22 

2.22 

2.22 

2.3 

2.22 

2.22 

2.22 

2.35 

3.0 

2.8 

2.35 

2.35 

2.45 

2.55 

2.75 

3.0 

a  15 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

2.7 

2.75 

4.35 

6.65 

6.6 

4.35 

4.1 

3.85 

3.65 

3.2 

2.75 

2.56 

2.6 

2.3 

1.95 

1.75 

1.65 

2.05 

a3 

3.85 
4.4 
4.0 
3.5 

Oct. 

1.52 

1.75 

2.1 

2.35 

2.05 

2.15 

2.25 

1.86 

1.9 

1.85 

2.25 

3.4 

3.9 

3.45 

3.05 

2.65 

2.4 

2.55 

2.8 

3.4 

3.65 

a25 

2.8 

Nov. 

2.5 
3.35 
2.96 
2.75 
2.45 
2.45 
3.05 
3.25 
3.05 
2.65 
2.45 
2.3 
2.2 
2.55 
2.45 
2.35 
2.4 
2.8 
2.35 
1.9 
2.0 
1.95 
1    1.8 

Dec. 

1 

5.9 

5.1 

4.7 

4.55 

6.05 

6.2 

5.25 

4.6 

4.35 

4.55 

5.0 

4.7 

4.9 

5.05 

4.8 

4.35 

4.05 

3.7 

3.4 

3.27 

3.9 

7.1 

5.2 

4.15 

a55 

3.2 

3.65 

4.25 

4.0 

3.95 

3.9 

3.85 

3.75 

3.5 

a45 

3.45 

3.55 

3.1 

2.75 

2.45 

2.3 

2.3 

2.55 

2.45 

2.6 

2.65 

2.7 

2.2 

2.1 

2.07 

2.1 

2.3 

2.75 

3.0 

3.45 

3.05 

3.15 

3.3 

3.85 

3.66 

3.15 

2.5 

4.5 

6.6 

4.85 

4.8 

4.95 

4.65 

4.2 

4.05 
6.0 
4.25 
a85 
3.45 
3.3 
2.95 
2.75 
2.2 
2.05 
1.95 
2.2 
2.65 
3.0  ' 
2.55 
2.65 
3.35 
3.6 
4.1 
3.8 
3.25 
1    2.8 

3.36 

2.85 

2.2 

2.1 

1.8 

1.75 

2.45 

2.5 

2.3 

1.95 

1.76 

2.05 

2.2 

2.1 

2.0 

3.2 

3.1 

2.6 

2.4 

2.25 

2.05 

1.95 

L75 

2.9 

2 

2.45 

3 

2.8 

4 

3.35 

5 

3.3 

6 

3.15 

7 

2.9 

8 

2.65 

9 

2.55 

10 

2.35 

11   

2.25 

12 

2.35 

13 

2.2 

14     

2.16 

15 

2.0 

16 

2.0 

17 

18 

19 

20 

1.95 
2.0 
2.1 
1.9 

21 

22 ;. 

23 

1.82 

2.1 

2.1 
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Daily  gage  height,  in  feetj  of  Moose  River  at  Moose  River j  N.  Y.ffor  1905 — Continued. 


Day. 


24 
25 
26 
27, 
28 
29. 
30 
31 


Jan.  ,  Feb. 

I 

2. 35  2. 35 

2.3  I    2.3 

2.2  2.3 

2. 35  I    2. 35 

2.2  I    2.3 

2.12  I 

2.12  ' 

2.12  I 


Mar.     Apr.     May.  ,  June. 


3.0    I 

3.15 

3.25 

3.45 

3.6 

a« 

4.5 
6.6 


4.4 

4.25 

4.4 

4.2 

4.3 

4.5 

5.3 


I 


2.35 

1.8    I 

1.67 

2.5 

2.7 

2.85 

2.95 

3.3 


3.8 

3.35 

4.9 

5.85 

4.95 

4.25 

3.9 


July.     Aug.     Sept.      Oct.      Xov.     IW. 


2.35 

2.0 

2.05 

1.95 

1.9 

1.82 

2.25 

3.7 


1.5 

1.25 

1.17 

1.25 

1.5 

1.5 

1.6 

2.8 


3.05 

2.5 

2.25 

2.1 

1.9 

1.75 

1.62 


2.65 

2.65 

2.45 

2.05 

2-0 

2.05 

1.9 

1.75 


i.ri 

1.75 
1.85 
1.95 
1.95 
2.25 

ao5 


2.4: 

2.1 
2.  C. 
L9 


3.: 


Note.— River  frozen  January  1  to  March  31;  readings  are  to  the  surface  of  the  water  in  a  hole  cut  :r. 
the  ice.  January  20-28,  ice  at  gage  14  inches  thick.  January  31, 2  inches  of  water  on  ice,  also  deep  «r.n« 
stream  frozen  over  throughout;  no  anchor  ice:  ice  at  gage  14  inches  thick.  February  4.  condition*  a« 
above,  but  ice  thickness  19  inches  at  gage  and  elsewhere.  February  11.  same;  stream  not  frozer.  »* 
rapids  under  bridge.  February  18,  same  as  preceding;  ice  thickness  19  to  20  inches:  2  feet  of  snow  >' 
ice.  February  25,  same  as  preceding;  ice  thickness  16  inches.  March  4  and  11,  same  as  preredire 
March  18,  la^er  of  snow  and  water  on  ice  has  frozen;  total  ice  thickness  2  feet.  March  30.  river  hm^ 
ing  up.    No  ice  during  December. 

Station  rating  table  for  Moose  River  at  Moose  River,  N.  Y.,from  June  5,  1900,  to  Deecmifr 

31,  1905, 


hcigl 


X'D.«h.nre.,hSX 


-/'• 

Feet. 

127 

1.50 

140    1 

1.60 

154    1 

1.70 

170 

1.80 

187 

1.90 

205 

2.00 

223    1 

2.10 

242 

2.20 

262 

2.30 

282 

2.40 

304 

2.60 

328 

2.60 

354 

2.70 

charge. 

Gage 
height. 

Discharge. 

hei^t. 
Feet. 

Discharge. 

ec.-ft. 

Feet. 

Sec.'fl. 

Sec.-ft. 

382 

2.80 

914 

4.10 

1,780 

412       : 

2.90 

968 

4.20 

1,870 

444 

3.00 

1,023 

4.30 

1.980 

477    , 

3.10 

1,080 

4.40 

2,060 

511 

3.20 

1,139 

4.50 

2.ieo 

547 

3.30 

1,200 

4.60 

2.2eo 

585 

3.40 

1,264    , 

4.70 

2,370 

626 

3.50 

1,330     1 

4.80 

2,480 

660 

3.60 

1,399 

4.90 

2,590 

715 

3.70 

1,470 

5,00 

2,700 

763 

3.80 

1,545 

812    j 

3.90 

1,622 

862     1 

4.00 

1,700 

Feet. 
0.20 
.30 
.40 
.50 
.60 
.70 
.80 
.90 
1.00 
1.10 
1.20 
1.30 
1.40 


The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  12  diachaige  ineA5-in<- 
ments  made  during  19a'5-4.    It  is  well  denned  between  gage  heights  1  foot  and  5  feet.    Measurempr  t< 
above  about  6  feet  gage  height  are  impossible  at  this  station  owing  to  the  flashy  chamoter  of  the  st  n^  ^r 
and  the  quantities  of  ninning  ice  or  logs  during  high  stages.    Hence  estimates  above  gage  height  (:•  l<fi 
should  be  used  with  caution. 

Estimated  morUhly  discharge  of  Moose  River  at  Moose  River.,  N.  Y.,for  1900-  190i'>. 
[Drainage  area,  346  square  miles.] 


Month. 


1900. 


June  5-30.., 

July 

August 

September. 

October 

November. 


Discharge  in  second-feet 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet  j  ri__,»,  „ 
0.786  1          aT««' 

547 

140 

272 

1,051 

133 

243 

.702              .x*. 

547 

m 

251 

.725              .\* 

397 

154 

216 

.624              .•«» 

547 

162 

241 

.697                HA 

2,110 

232 

805 

233              2Lfll 
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Estimaied  mtmOdy  ditchargt  of  Moose  River  at  Moose  River,  N.  Y.,for  1900-1905— ConVd. 


Ifonth. 


April  11-30... 

May 

June 

July 

August 

September 

October 

November 

I>eoember  (26  days). 


igoi. 


Discharge  In  second-feet. 

Mean. 


1902. 


March  21-31. 

April 

May 


June 

July 

August 

September 

October. 

November 

December  1-8. 


1003. 


April. 
May.. 


June 

July 

August 

September. 
October. . . . 
November., 


April  9^30. 
May 


1904. 


June 

July 

August 

September. 
October. . . . 
November., 


April 

May 

June 

July 

August 

£jeptember. 

October 

November. 
December. . 


1905. 


Maximum. 

Mloimum. 

5,880 

1,277 

2,260 

.       773 

3,910 

374 

1,330 

256 

787 

218 

812 

346 

014 

333 

1,023 

246 

2,645 

309 

4,855 

1,200 

2,700 

847 

2,760 

266 

1,051 

450 

2,370 

286 

1,200 

227 

397 

101 

1,780 

266 

1,080 

360 

763 

477 

5,005 

511 

511 

262 

1,622 

242 

1,169 

223 

1,915 

252 

520 

178 

6,280 

382 

647 

252 

4,705 

847 

5,400 

773 

3,180 

309 

888 

227 

1,915 

246 

4,050 

246 

2,536 

634 

1,023 

467 

5,640 

1,181 

1,015 

434 

4,855 
2,700 
1,232 
4,930 
1,622 
1,232 
1,232 


574  I 

484 

297 

418 

460 

450 

484 


2,623 
1,229 
1,437 
439 
454 
492 
620 
417 
910 

2,072 
1,507 
912 
751 
634 
486 
309 
401 
589 
611 

1,648 
324 
405 
507 
593 
358 

1,340 


2,328 

1,996 

858 

445 

482 

887 

1,266 


2,496 

1,117 

1,651 

1,062 

618 

1,208 

786 

740 

730 


Run-off. 


Second-feet '  r»«„*h  ,„ 


I 


7.58 
3.55 
4.16 
1.27 
1.31 
1.42 
1.79 
1.21 
2.63 

6.00 
4.62 
2.64 
2.17 
1.83 
1.40 
.803 
1.42 
1.70 
1.77 

4.76 
.936 
1.43 
1.47 
1.71 
1.03 
3.87 
1.12 

6.47 
5.77 
2.48 
1.20 
1.30 
2.56 
3.66 
1.98 

7.21 
3.23 
4.77 
3.07 
1.79 
3.75 
2.27 
2.14 
2.11 


5.64 
4.09 
4.63 
1.46 
1.51 
1.58 
2.06 
1.35 
2.54 

2.45 
5.16 
3.04 
2.42 
2.11 
1.61 

.996 
1.64 
1.90 

.329 

5.31 
1.08 
1.60 
1.70 
1.97 
1.15 
4.46 
1.25 

5.20 
6.65 
2.77 
1.40 
1.60 
2.86 
4.22 
2.21 

8.04 
3.72 
5.32 
3.54 
2.06 
4.18 
2.62 
2.39 
2  43 


Note.— Ice  conditions  January  1  to  April  5  1901.  Ice  jam  took  the  gage  out  April  5, 1901.  No  Ice  In 
December,  1901.  Oage washed  out  by hish  water  December  15, 1001.  RiverfroKen:  January  1  to  March 
17,  December  6-^31,  1902,  January  1  to  March  12,  December  1-31,  1903;  January  1  to  April  8,  December 
1-31, 1004;  January  1  to  March  31, 1005. 
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STREAM   MEASUREMENTS   IN   1905,  PART   VI. 


MISCELLANEOUS  MEASUREMENTS. 

Miscellaneous  discharge  measurements  made  in  Lake  Ontario  drainage  hasin  by  C.  C.  Covert^ 

in  1905. 


Date.         !           Stream. 

Locality. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage     1       Di*- 
height.   '  charge. 

June  3 

• 

Onondaga    Lake 
outlet. 

do 

Long    Branch, 
N.  Y. 

do 

Feet. 
82 

82 

Sq.ft. 
452 

516 

Ft.peT8€C. 

0.86 
.78 

Feet.         Sec.  ft. 
1.32             'js: 

August  28 

2.22  ;               402 

1 

ST.  LAWRENCE  RIVER  DRAINAGE. 

GENERAL  FEATyRES. 

St.  Lawrence  River  receives  the  flow  of  a  number  of  New  York  streams  having  their 
sources  in  a  northerly  slope  of  the  Adirondacka  and  fed  by  the  innumerable  lakes  with 
which  the  region  is  dotted.  Some  of  these  rivers ,  as  the  Grass,  Raquette,  and  St.  Regis, 
lie  entirely  within  the  United  States;  others,  notably  Salmon,  Trout,  Chat«augay,  and 
English  rivers,  cross  the  international  boundary  and  flow  northward  int<o  the  St.  Lawrence 
in  Canada,  as  does  also  Richelieu  River,  the  outlet  of  Lake  Charaplain.  The  following  table 
gives  a  list  of  the  principal  tributaries  of  the  St.  Lawrence  in  the  United  States,  with  the 
areas  drained  by  them: 

Drainage  areas  of  St.  Lawrence  River  trUnUaries  in  the  United  States. 


Square  miles. 

Oswegatchie  River 1,600 

Grass  River 637 

Raquette  River 1, 219 

St.  Regis  River 910 

Little  Salmon  River* 103 


Square  mOes. 

Salmon  River  a 273 

Trout  River* 129 

Cfaateaugay  River* 199 

English  River* 53 

Lake  Champlain  * 8,  IST 


The  St.  Lawrence  drains,  through  Lake  Champlain,  an  area  of  4,560  square  miles  in  the 
State  of  Vermont.  This  drainage  is  practically  all  from  Missisquoi,  Lamoille,  and  Winooski 
rivers  and  Otter  Creek. 

CHATEAUGAY  RIVER  BASIN. 

Chateaugay  River  rises  in  northern  New  York,  flows  northeastward,  and  unites  with  the 
St.  Lawrence  about  20  miles  north  of  the  international  boundary.  The  river  has  an  exten- 
sive surface  in  Upper  and  Lower  Chateaugay  lakes,  lying  on  the  north  slope  of  the  Adiron- 
dacks. 

A  measurement  of  the  ordinary  spring  discharge  of  the  stream  was  made  by  the  engineers 
of  the  United  States  Deep  Waterways  Board  at  Ormstown,  April  19,  1899.  The  discharge 
was  2,720  second-feet,  or  13.6  second-feet  per  square  mile  of  drainage  area. 

ENGLISH  RIVER  BASIN. 

English  River  rises  near  the  international  boundary  in  the  Dominion  of  Canada,  flows 
southeastward  into  New  York,  and  then  recrosses  into  Canada,  draining  an  area  above  the 
crossing  of  the  boundary  line  of  53  square  miles. 

A  measurement  of  the  spring  flow  of  this  stream  was  made  near  the  New  York-Canada 
line  on  April  26,  1899,  by  the  engineers  of  the  United  States  Deep  Waterways  Board,  ai 
which  time  the  discharge  was  392  second-feet. 

A  current-meter  measurement  of  this  river  was  made  September  1, 1905,  by  R.  E.  Horton 
and  E.  F.  Weeks,  at  the  second  highway  bridge  south  of  the  international  boundary,  2  miles 
from  the  point  where  the  stream  crosses  into  Canada.  The  discharge  was  13  second-feet ; 
the  water  surface  was  13.10  feet  below  the  top  of  the  bearing  plate'  at  the  right-hand  end  of 
the  bridge,  downstream  side. 


aAbove  junction  near  mternational  boundary. 


*Abov©  New  York  State  line. 
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OSWEGATCHIE  RIVER  BASIN. 


OSWEGATCIIIE  RIVER  NEAR  OGDKNSBURG,  N.  Y. 

Oswegatchie  River  has  its  source  in  the  region  of  lakes  and  timbered  swamps  in  the  .south- 
em  part  of  St.  Lawrence  County,  N.  Y.  The  largest  of  the  lakes  is  Cranberry  Lake,  which 
afTords  valuable  storage  to  water-power  users  on  its  outlet,  East  Branch  of  Oswegatchie 
River.  East  and  West  branches  flow  in  a  general  northwesterly  direction  and  unit«  near 
Talcville.  From  Gouverneur  to  Oxbow  the  river  flows  southwestward;  it  then  turns 
sharply  and  flows  northeastward  to  Rensselaer  Falls,  turns  again  to  the  northwest,  receives 
the  outlet  of  Black  Lake  at  Galilee,  and  Anally  enters  the  St.  Lawrence  at  Ogdensburg. 

The  gaging  station  was  established  May  16, 1903.  It  is  located  at  Eel  Weir  Bridge,  just 
below  the  junction  of  Oswegatchie  River  and  Black  Lake  outlet. 

The  channel  is  in  rock  and  is  partly  artificial,  rock  underneath  the  bridge  having  been 
removed  by  blasting  to  increase  the  bridge  opening.  The  bridge  consists  of  two  spaas,  the 
right  being  129.6  feet  long  and  the  left  130.1  feet. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  top  of  the  face  of  the  right  abutment,  downstream  side. 

A  standard  chain  gage,  which  is  observed  twice  daily  by  Joseph  H.  La  Rue,  is  attached  to 
the  ironwork  of  the  bridge  on  the  upstream  side  of  the  right-hand  span.  The  bench  mark 
is  a  square  chisel  draft  on  the  upstream  side  of  the  right-hand  abutment;  elevation,  16.72 
feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Deacription:  97,  p  360;  129,  pp  118-119. 
Discharge:  97,  p  361;  129,  p  119. 
Drainage  areas:  97,  p  361. 
Qage  heights.  97,  p  362;  129,  p  120. 

Discharge  measurements  of  Oswegatchie  River  near  Ogdenshirg,  N.  1".,  in  1V05. 


Date. 

Uydrographer. 

March  26 

Uorton  and  Mott 

March  26 

do 

April  14 

Aprilie 

C.  C.  Covert 

do 

April  17 

...do 

Width. 


Area  of 
section. 


eet. 

Sq.ft. 

2m 

1,200 

269 

1,226 

267 

1.000 

267 

975 

267 

925 

Mean 
velocity. 

heigS. 

Dis- 
charge. 

Ft.  per  sec. 
7.70 
7.35 
7.23 

Feet. 
8.02 
8.15 
7.24 

Sec.  ft. 
9,237 
9,014 
7,238 

7.10 
6.69! 

7.12 
6.92 

6.926 
6,187 

Daily  gage  heighif  infeetj  of  Oswegatchie  River  near  Ogdensburg^  N.  Y.y  for  1906. 


Day. 


1. 
2. 
3. 
4. 

5 
6, 
7. 
8, 
9. 

10, 

11 

12. 

13, 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5.05 

4.65 

i.,\ 

10.1 

5.7 

5.5 

6. 45 

5.6 

5.15  1 

4.8 

5.45 

5.9 

5.3 

4.65 

4.5 

10.05 

5.7 

5.45 

6.5 

5.7 

5.05 

4.8 

5.4 

5.95 

6.1 

4.7 

4.5 

9.8 

5.6 

5.45 

6.7 

5.7 

5.15 

4.8 

5.3 

6.0 

6.75 

4.7 

4.5 

9.  .>•) 

5.6 

5.35 

6.7 

5.7 

5.25 

4.8 

5.3 

5.9 

6.3 

4.7 

4.5 

9.2 

5..9 

5.3 

6.7 

5.7 

5.4 

4.8 

5.25 

5.9 

5.75 

4.7 

4.5  ! 

9.1 

5.9 

5.3 

6.6 

5.  (xi 

5.5    1 

4.8 

5.2 

5.9 

5.7 

4.7 

4.5 

8.7 

6.25 

5.3 

6.4;-) 

5.55 

5.55 

4.85 

5.4 

5.9 

6.7 

4.7 

4.5 

8. 3,j 

5.95 

5.5 

6.25 

5.4 

5.6 

4.9 

5.45 

5.9 

6.55 

4.7 

4.5 

8.2 

5.95 

5.95 

6.1 

5.3 

5.6 

4.9 

5.7 

5.9 

6.3 

4.7 

4.5  1 

8.05 

5.9 

6.0 

6.a5 

5.;« 

5.6 

4.9 

5.75 

5.75 

5.25 

4.65 

4.5  ' 

7.8 

5.9 

6.3 

5.8 

5.4 

5.55 

4.9 

5.8 

5.7 

5.3 

4.6 

4.5 

7.5 

5.9 

6.35 

5.7 

5.4 

5.4 

4.8 

5.9 

5.7 

5.3 

4.6 

4.5i 

7.4 

5.9 

6.45 

5.6 

5.35 

5.4    . 

5.0 

5.8 

6.7 
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Daily  gage  height,  in  feet,  of  Oswegatchie  River  near  Ogdensburg,  N.  Y.,for  1906 — Oontinue«I. 


Day. 


Jan. 


14. 
15. 
16. 
17. 
18., 
19. 
20. 
21. 
22. 
23.. 
24., 
25.. 
2C.. 
27.. 
28.. 
29.. 
30.. 
31. 


Feb.  !  Mar.     Apr. 


5.25 

4.6 

4.5 

5.2 

4.6 

4.5 

5.1 

4.6 

4.5 

5.0 

4.6 

4.5 

5.0 

4.6 

4.5 

5.0 

4.6 

4.7 

5.0 

4.6 

5.4 

5.0 

4.6 

5.6 

5.0 

4.6 

5.85 

5.0 

4.5 

5.95 

5.0 

4.5 

6.5 

5.0 

4.5 

7.2 

5.0 

4.5 

7.95 

4.95 

4.5 

8.85 

4.8 

4.5 

9.35 

4.75 

9.7 

4.7 

10. 05 

4.7 

10. 1 

7.2 

7.2 

7.05 

6.9 

6.7 

6.7 

6.3 

5.95 

6.0 

5.85 

5.9 

5.95 

5.9 

5.85 

5.75 

5.8 

5.75 


I  I 

May.    June.    July.  !  Aug. 


I 


5.85 

5.9 

5.9 

5.9 

5.9 

5.9 

5.8 

5.9 

5.9 

5.9 

5.85 

5.75 

5.7 

5.7 

5.7 

5.7 

5.6 

5.5 


5.55 

5.4 

5.35 

5.3 

5.35 

5.25 

5.1 

5.1 

5.2 

5.2 

5.2 

5.25 

5.15 

5.2 

5.15 

5.1 

5.1 

5.35 


I 


I 


5.25 

5.1 

5.15 

5.35 

5.6 

5.9 

6.05 

&1 

6.0 

5.75 

5.7 

5.&5 

5.4 

5.4 

5.4 

5.4 

5.35 

5.3 


Sept.  i   Oct.      Nov.     iw. 


5.35  j 

5.3    ; 

5.3 

5.2    I 

5.1 

5.1 

5.1 

5.1 

5. 1 

5.1 

5.3 

5.3 

5. 15 

4.9 

4.9 

4.9 

4.9 


5.0 

5.2 

5.5 

5.5 

5.4 

5.4 

5.9 

5.7     I 

5.35  i 

5.45 

5.5 

5.5 

.S.6     I 

5,6 

5.6 

5.4 

5.4 

5.4 


5l9 

5.8 

5.6 

5l4 

5.4 

5.35 

5.3 

5.3 

5.3 

5.45 

5.35 

5.3 

5.3 

5.3 

5.6 

5.7 


5-45 

-•  4 
ol4 
X4 

.xr, 

5.2 
5l  1 

A.4 

JL  -V> 

O,  •k.* 

K  1j 
ri  ,i 
<».  4 
t-  4 

tV.  % 
7.1 


Note.— No  ice  at  this  station  on  tuxK>unt  of  swiftness. 


raqup:ttp:  rivkr  bAvSin. 

UAQUETTE  RIVER  AT  MAS.SENA  SPRINGS,  N.  Y. 

Raguette  River  drains  a  long,  narrow  basin  extending  from  northern  Hamilton  County 
to  St.  Lawrence  River.  Its  sources  are  on  an  elevated  plateau,  dotted  with  mountAin:^ 
interspersed  with  lakes.  The  region  is  timbered,  but  numerous  marsh  and  swamp  an**-* 
exist,  many  of  which  are  on  the  divide  and  feed  streams  flowing  in  opposite  directioa< 
The  lakes  of  the  headwaters  adord  ample  opportunities  for  storage  development. 

Observations  at  the  dam  of  the  Ilannawa  Falls  Power  0)mpany  were  taken  from  S**i>- 
tember,  1902,  to  March  31,  1903.     The  dischai^e  has  not  been  computed. 

A  gaging  station  was  established  at  the  highway  bridge  at  Massena  Springs  SeptemU'r 
21,  1903.  Observations  were  continued  until  October  17,  1903,  when  the  station  was 
temporarily  abandoned.     It  was  rejourned  April  9,  1904. 

The  channel  is  straight  for  3(K)  feet  above  and  1,000  feet  below  the  bridge,  which  consist* 
of  a  single  span  of  167.5  feet.  The  banks  are  not  subject  to  overflow.  The  current  is 
swift  and  uniform. 

Dischai^e  measurements  are  made  from  the  downstream  side  of  the  Massena  Sprim^ 
highway  bridges.  The  initial  point  for  soundings  is  the  top  of  the  right  bridge  abutment  or 
the  upstream  side  of  the  bridge. 

The  gage,  which  was  re^d  during  1905  by  G.  L.  BulFum,  consists  of  a  vertical  swai'- 
attached  to  the  right  abutment  on  the  upstream  side  of  the  bridge.  The  bench  mark  is  a 
cross  painted  on  the  outside  downstream  corner  of  the  foundation  adjacent  to  the  sulphur 
springs;  elevation  above  gage  datum,  12.21  feet.  The  Sunday  flow  of  this  stream,  iike 
many  others  in  this  State,  is  often  held  back  during  the  low-water  season  while  ponds  at 
mills  aljovo  are  being  refilled.  Where  there  is  c.'ct.ensive  pondage  of  this  character  thf 
re-sultant  effect  may  be  shown  in  the  stream  for  several  days. 

Information  in  n»gard  to  this  station  is  contained  in  the  following  Water-Supply  PapT> 
of  the  United  States  Geological  Survey: 

Description:  97,  p  359;  129,  pp  130-121. 
Dischai^:  129,  p  121. 
Ga«o  heights:  129,  p  122. 
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Discharge  measurements  of  Raqueite  River  at  Massena  Spririgs,  N.Y.fin  1905. 


Date. 


March  28a.. 
March  29a.. 
March  30a.. 
March  31  <>.. 
March  31... 
AprUlb..-. 

April  2 

April  15. . . . 
April  18.... 
July  26 


llydrograpber. 


Horton  and  Mott 

D.  L.  Mott 

..-.do 

....do 

....do 

do 

....do 

C.C.  Covert 

....do 

Horton  and  Murphy. 


Width. 


Area  of 
section. 


Feet. 
174 
173 
172 
172 
172 
172 
172 
174 
172 
171 


Sq.ft. 
1,709 
1,537 
1,744 
2,138 
2,138 
1,709 
1,253 
1,128 
990 
723 


Mean 
velocity. 

Ft.  per  sec. 
3.14 
3.07 
3.57 
3.20 
3.21 
3.63 
3.80 
3.95 
4.22 
3.20 


Gage 
height. 


Dis- 
charge. 


Feet. 

10.31  I 

I 
8.77 

9.73 

10.90 

10.90 

8.53 

6.74 

5.46 

4.84 

3.15 


Sec.-ft. 
6,360 
4,714 
6,223 
6,837 
6,858 
6,201 
4,769 
4,452 
4,215 
2,310 


a  Measured  through  Ico  2.6  feet  thick. 

b  Ice  gone  at  bridge,  but  backwater  continued. 

Daily  gage  heightf  in  feet,  of  Raquetie  River  at.  Massena  Springs,  N.  Y.,for  1905. 


Day. 

Jan. 

Feb. 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.86 

1.85 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.9 

1.9 

1.9 

1.9 

1.8 

1.9 

1.8 

1.8 

Mar. 

1.8 
1.9 
1.95 
2.05 
1.9 
1.85 
1.75 
1.7 
1.6 
1.6 
1.45 
1.4 
1.3 
1.2 
1.1 
.95 
1.1 
1.2 
1.75 
8.25 
7.1 
6.0 
6.4 
6.55 
7.2 
10.4 
11.66 
10.05 
9.05 
10.05 
11.4 

Apr. 

May. 

4.95 

6.15 

4.95 

4.95 

6.15 

5.2 

5.4 

5.6 

6.85 

5.95 

5.8 

6.7 

5.6 

5.6 

5.8 

5.95 

6.0 

6.9 

6.9 

5.9 

6.7 

6.3 

4.9 

4.85 

4.8 

4.76 

4.7 

4,75 

4.85 

4.7 

4.6 

June. 

July. 

Aug. 

Sept. 

.  ... 

3.4 

3.45 

3.46 

3.46 

3.45 

3.75 

3.9 

3.95 

4.0 

3.9 

4.06 

4.05 

4.0 

4.0 

3.95 

3.9 

3.85 

3.8 

4.1 

4.3 

4.25 

4.0 

3.9 

3.85 

3.7 

3.65 

3.5 

3.55 

3.5 

3.5 

Oct. 

3.3 

3.0 

3.0 

3.06 

3.4 

3.6 

3.35 

2.85 

2.75 

2.7 

2.7 

2.65 

3.1 

3.45 

3.2 

3.3 

3.0 

2.8 

2.95 

3.1 

3.1 

3.06 

3.7 

3.3 

2.95 

3.1 

3.16 

2.95 

1.95 

2.9 

2.9 

Nov. 

Dec. 

1 

2.8 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.3 
2.3 
2,3 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.0 

10.7 
6.56 
6.9 
5.8 
6.6 
5.85 
6.35 
6.9 
6.6 
6.65 
5.9 
5.9 
5.8 
5.75 
6.55 
6.4 
5.3 
4.75 
4.6 
4.5 
4.46 
4.6 
4.7 
4.75 
4.66 
4.5 
4.6 
4.46 
4.4 
4.3 



4.45 

4.3 

4.16 

3.85 

3.76 

3.6 

3.45 

3.05 

4.0 

4.2 

3.6 

4.66 

4.9 

6.45 

5.3 

4.7 

4.4 

4.85 

5.4 

5.35 

6.7 

7.36 

7.16 

6.75 

6.65 

6.5 

6.5 

6.85 

6.9 

6.9 

7.3 
10.55 
9.66 
8.7 
7.8 
6.8 
6.46 
5.96 
6.6 
5.36 
3.95 
3.85 
3.7 
3.65 
3.95 
4.05 
4.0 
3.6 
4.25 
4.4 
4.4 
3.9 
3.65 
3.4 
3.0 
3.05 
3.3 
3.15 
3.0 
3.05 
3.5 

3.66 

3.7 

3.65 

3.3 

3.1 

3.0 

3.2 

3.55 

3.6 

3.4 

3.4 

3.4 

3.3 

3.16 

3.0 

3.2 

4.3 

4.6 

4.2 

3.96 

3.9 

3.56 

3.46 

3.4 

3.4 

3.3 

3.05 

3.0 

3.0 

3.1 

3.36 

2.9 

2.8 

2.95 

3.0 

2.7 

3.35 

3.15 

3.16 

3.2 

3.26 

3.3 

1.9 

3.0 

3.0 

2.86 

2.95 

3.0 

3.05 

2.4 

2.86 

3.0 

2.1 

2.45 

2.66 

2.4 

1.76 

3.0 

2.76 

2.4 

2.35 

\ 

3.2 

2 

3.45 

3 

1.75 

4 

4.3 

5 

6.0 

6 

6.0 

7 

5.8 

8 

6.4 

9 

5.26 

10 

4.4 

11 

6.0 

12 

6.05 

13 

3.95 

14 

.4.75 

15 

4.9 

16 

5.1 

17 

4.0 

18 

19 

4.1 
3.85 

20 

3.8 

21 

4.4 

22 

6.0 

23 

5.15 

24 

4.36 

25 

5.55 

26 

5.6 

27 

5.15 

28 

4.86 

29 

4.45 

30 

4.4 

31 

4.06 

NoTB.— River  frozen  entirely  across  January  1  to  March  20;  March  20-31  ice  going  out.    During 
frozen  period  the  gage  heights  are  to  the  water  surface  in  a  hole  in  the  ice. 
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STREAM   MEASUREMENTS   IN   1905,  PART   VI. 


Station  raiing  table  for  RaquetU  River  at  Massena  Springs^  iV.  Y.,  from  AprU  9,  190^,  to 

December  SI,  1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

,     Oage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Sec.-fL 

Feet. 

Sec.-fl. 

Feet. 

Sec.-ft. 

'      Feet. 

Sec.-ft. 

Feet. 

0.00 

190 

1.80 

1,140 

3.60 

2,675 

5.40 

4,420 

0.10 

226    ' 

1.90 

1,210 

3.70 

2,770 

6l50 

4,530 

0.20 

265 

2.00 

1,285 

3.80 

2,865 

5.60 

4,®D 

0.30 

310 

2.10 

1,360 

3.90 

2,960    1 

5l70 

4,720 

0.40 

355 

2.20 

1,435 

4.00 

3,055 

5.80 

4,830 

.   0.50 

400 

2.30 

1,515 

'        4.10 

3,150 

5.90 

4,^20 

0.60 

445 

2.40 

1,595 

4.20 

3,245 

6.00 

5,020 

0.70 

•      495 

2.50 

1,680 

4.30 

3,340 

6.20 

5.220 

0.80 

545 

2.60 

1,770 

4.40 

3,435 

6.40 

5,420 

0.90 

595 

2.70 

1,860 

4.50 

3,530 

6.60 

5,820 

1.00 

650 

2.80 

1,950 

4.60 

3,625 

6.80 

5,820 

1.10 

7a5    ' 

2.90 

2,040 

1        4.70 

3,720 

7.00 

6,030 

1.20 

760    , 

3.00 

2,130 

4.80 

3,820 

7.20 

6,220 

1.30 

820    i 

3.10 

2,220 

4.90 

3,920 

7,40 

6,420 

1.40 

880 

3.20 

2,310 

5.00 

4,020 

7.60 

6,620 

1.50 

940 

3.30 

2,400 

5.10 

4,120 

7.80 

6,820 

1.60 

1,005 

3.40 

2,490 

5.20 

4,220 

8.00 

7,020 

1.70 

1,070 

3.50 

2,580 

5.30 

I 

4,320 

Note.— The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  diachargv 
measurements  made  during  1904-5.  It  is  well  defined  between  gage  heights  0.1  foot  and  1.9  feet;  &bo 
between  5  feet  and  6  feet. 


Estimaled  monthly  discharge  of  Raquette  River  at  Massena  Springs,  N.  Y.,for  190^-6. 
[Drainage  area,  1,160  square  miles.] 


April  9-30 

May 

June 

July 

August 

September 

October 

November 

December  1-9  <». 


April  2-30.. 

May 

Juno 

July 

.Vugust 

September. , 
Octol^er..., 
Novemljer. , 
December.. 


Month. 


1904. 


190.'>. 


Discharge  in  8econd-f(«t. 


Run-oll. 


Maximum. 


Minimum. 


5,770 

3,150 

5,270 

3,388 

4,820 

910 

2,040 

265 

1,005 

310 

2,580 

650 

3, 150 

1,995 

3,578 

1,105 

2,400 

1,176 

5,570 

3,340 

5,020 

3,625 

0,370 

2,175 

9,570 

2,130 

3,625 

2,130 

3,340 

2,490 

2,770 

1,248 

2,445 

1,105 

5,070 

1,106 

I 


Mean. 


Second-feet    rw.«»K  -.^ 


4,437 
4,257 
2,694  ; 
978 
605 
1,011 
2,580 
2,125 
1,964 

4,257 
4,349 
4,219 
3,929 
2,542 
2,869 
JC167 
1,943 
3,688 


8.80 

3.64 

2.30 
.837  j 
.518  I 
.865  j 

2.21 

1.82  ; 

1.68    j 

3.64    i 

3.72    i 

3.61     I 

3.36 

2.17 

2.45 

1.85 

1.66 

3.15 


3.11 
4.20 
2.57 
.«65 
.587 
.955 
2.55 
2.03 
.562 

3.93 

4.29 
4.08 

3.sr 

2.50 
2-73 
2.13 
1.S5 

3.e3 


a  River  frozen  December  10-31,  1904. 
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I^AKE  CHAMPLAIN  DRAINACxE  BASIN. 
DESCRIPTION  OF  BASIN. 

Lake  Champlain  occupies  a  long  and  narrow  valley,  extending  in  a  north-south  direction 
and  forming  a  part  of  the  boundary  between  New  York  and  Vermont.  The  elevation  of  the 
lake  is  about  95  feet  above  tide  and  the  water-surface  area  is  436  square  miles. 

The  drainage  basin  is  irregular  in  form,  being  about  75  miles  wide  from  a  point  opposite 
Middlebury,  Vt.,  northward  to  the  outlet  of  the  lake  at  Rouse  Point,  on  the  international 
boundary.  South  of  Middlebury  the  average  width  of  the  basin  is  about  35  miles  and  the 
lake  itself  is  very  narrow,  forming  virtually  a  drowned  river. 

The  tributary  region  is  rugged  and  mountainous,  mostly  covered  with  forest,  and  with 
little  depth  of  soil  except  in  the  stream  valley^s.  The  drainage  is  received  almost  entirely 
through  large  tributaries,  there  being  little  direct  coast  drainage  into  the  lake.  The  outlet 
of  the  lake  is  Richelieu  River,  which  flows  northward  from  Rouse  Point  to  St.  Lawrence 
River. 

In  estimating  the  run-off  from  this  basin  in  previous  years  the  drainage  arejt  has  been 
taken  as  7,500  square  miles.  Maps  have  recently  become  available  from  which  the  area  of 
the  lake  and  its  tributary  drainage  basin  have  been  accurately  determined,  as  shown  in  the 
following  table: 

Drainage  areas  tributary  to  Lake  Champlain. 


Locality. 


Pike  River  and  adjacent  area  in  Canada. 
Missiaquoi  River  in  Canada 


Area. 


I    Total 


Sq.  miles.  Sq.  miles. 
a  242.0 
6  245.0 


Land  area  In  Canada  above  outlet 

Missiaquoi  River  In  Vermont ;     6  615. 0 

(Total  Missiaquoi  Klver,  860  square  miles.) 

Lamoille  River 

Winooski  River 

Otter  Creek 

Eastern  coast  drainage 

Mettawee,  Poultney,  and  Castleton  rivers  In  Vermont 


(Castleton  River,  101  square  miles.) 

Land  area  in  Vermont,  except  Islands 

(Poultney  River,  Including  Castleton  River,  c 265.8  square  miles.) 
Wood  Creek 

(Mettawee  River,  including  Wood  Crwk,  c  427.8  square  miles.) 

Mettawee  and  Poultney  rivers  In  New  York 

Lake  Qeorge  outlet 

Bouquet  River 

Ausable  River 

Little  Ausable  River 

Saranac  River ; d  629. 6 

Little  Chazy  River e  63. 8 

Big  Cha7.y  River d299.4 

Western  coast  drainage d  344. 6 


6  725.0 
6995.0 
6  935.0 
6  534.4 
c  376.0 


C205.0 

C112.6 

220.1 

C268.9 

d521.3 

d75.1 


Land  area  in  New  York,  except  islands. 
Cslands 


Total  land  area  above  outlet 7, 463. 0 


a487.0 


4, 180. 4 


«55.2 


2,740.4 
55.2 


o  From  maps  of  Canadian  Geological  Survey.    Scale:  4  miles «»  1  inch. 

6  From  United  States  post-route  maps.    Settle:  12.5  miles  »  1  inch. 

e  From  topographic  maps  of  United  States  GeologiCiil  Survey*.   Scale:  1  mile  «  1  Inch. 

d  From  Blends  Atlas  of  New  York.    Scale:  2.5  miles  =  1  inch. 

«  From  charts  of  United  States  Coast  and  Geodetic  Survey.    Scale:  1: 40,0QQ. 
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STREAM   MEASUREMENTS   IN   1905,  PART   VI. 
Drainage  areas  tributary  to  Lake  Champlain — Continued. 


Locality. 


Water  surface  in  Canada 

Water  surface  in  United  States. . 


Area. 


8q.  mUet. 
al6.5 
b  419.1 


TotAl 


Sq.  miUf. 


Total  water  surface. 


Total  drainage  above  outlet 

Richelieu  River,  Rouse  Point  to  Chambly. 

Total  drainage  arpa  above  Chambly. 
Richelieu  River,  Chambly  to  mouth 


(ToUl  Richelieu  River,  936.3  square  miles.) 
Total  drainage  arpa  above  mouth 


asiao 


a626L3 


4216 


7.8B8.6 
310,0 


&KM.9 


a  From  maps  of  Canadian  Geological  Survey.    Scalt*:  4  miles=l  inch. 

b  From  charts  of  United  StaU^s  Coast  and  Qeodetlc  Survey.    Scale:  1 :  40,000. 

The  land  drainage  area  above  Rouse  Point  is  7,463  square  miles.  Hence  the  nin-of!  as 
heretofore  computed  represents  substantially  the  outflow  expressed  as  depth  in  inches  un 
the  land  surface.  As  the  precipitation  on  the  lake  probably  exceeds  the  evaporation,  tb** 
water  surface  of  the  lake,  436  square  miles,  should  be  added  to  the  land  area  and  the  runnt^ 
computed  for  the  whole  drainage  basin,  7,899  square  miles. 

The  daily  discharge  of  the  lake  has  been  determined  from  observations  of  the  depth  and 
dischai^e  over  the  Chambly  dam,  35  miles  below  the  head  of  Richelieu  River,  made  in  1.^^ 
by  the  United  States  Board  on  Deep  Waterways.  A  rating  table  has  been  derived  from  the 
observations  at  the  Chambly  dam  and  the  gage  readings  taken  at  Rouse  Point.  The  aiva 
tributary  to  the  river  between  Rouse  Point  and  Chambly  is  310  square  miles,  making  the 
total  drainage  basin  above  Chambly  8,209  square  miles. 

Arrangements  have  been  made  with  the  Montreal  Light,  Heat  and  Power  Company  to 
obtain  additional  observations  to  corroborate  the  rating  table. 

RIC:HEI.1EU   river  at  fort  MONTGOMERY,  N.  Y. 

A  recxjrd  of  the  height  of  Lake  Champlain  at  Rouse  Point,  at  the  head  of  Richelieu  River, 
the  outlet  of  the  lake,  has  been  kept  by  the  United  States  Corps  of  Engineers,  beginning  in 
1875.  Through  the  courtesy  of  Capt.  Harry  Taylor,  the  gage  readings  taken  by  William 
McComb,  the  fort  keeper,  at  9  a.  m.  each  day  are  reported  weekly  to  the  United  States 
Geological  Survey. 

The  depth  of  the  water  is  taken  on  a  reference  mark  on  the  base  of  the  scarp  waD,  at  the 
north  face  of  bastian  B,  about  3  feet  from  the  angle  with  the  east  curtain  of  Fort  Montgom- 
ery. This  referenc-e  point  is  1.50  feet  above  an  assumed  zero,  and  1.50  is  added  to  the  meiis^ 
ured  depth  to  determine  the  gage  reading.  In  winter  the  depth  as  the  water  rises  in  a  hole 
in  the  ice  is  cx)mmonly  taken.  On  windy  days  the  depth  is  taken  in  a  well  within  the  fort 
inclosure,  by  measuring  the  depth  on  a  flagstone  in  the  l)ottom  of  the  well. 

Elevations  at  Fori  Montgomery^  N.  Y. 

Feet  above  tui*^. 

Elevation  of  rpferenoe  point  on  scarp  wall  of  Fort  Montgomery  <■ 94.94H 

Elevation  of  gage  zero 93.  Till 

Assumed  high  water,  Lake  Champlain 102. <'ll 

Assumed  low  water,  Lake  Champlain 93.  .%l 

The  range  of  rise  and  fall  of  the  lake  is  thus  seen  to  be  9.25  feet,  representing  an  available 
storage  volume  of  6.24  feet  on  the  entire  catchment  area.  A  variation  in  level  of  1  foot  per 
month  is  equivalent  to  a  continuous  storage  or  draft  at  the  rate  of  4,685  second-feet. 

a  United  States  Deep  Waterways  Ueport,  pt.  1,  p.  429. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  82,  p  77;  97,  p  340;  129,  p  125. 
Diseharge,  daUy:  82,  p  78;  97,  p  3^;  129,  pp  126-127. 
Diachargp,  monttily:  97,  p  343;  129,  p  127. 
Gage  beigbts:  129,  p  126. 

Daily  ffoge  height ^  in  feet ^  of  Richelieu  Uiver  at  Fort  Movigomeryf  N.  Y.jfor  1905.  ^ 


Day.- 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.3 

1.28 

1.25 

1.2 

1.25 

1.25 

1.35 

1.35 

1.4 

1.3 

1.35 

1.45 

1.4 

1.43 

1.48 

1.4 

1.4 

1.35 

1.4 

1.45 

1.4 

1.4 

1.38 

1.35 

1.3 

1.3 

1.4 

1.35 

1.3 

1.33 

1.3 

1.32 

1.26 

1.25 

1.25 

1.25 

1.25 

1.28 

1.3 

1.33 

1.3 

1.28 

1.3 

1.25 

1.25 

1.28 

1.3 

1.3 

1.25 

1.3 

1.3 

1.28 

1.25 

1.2 

1.2 

1.25 

1.2 

1.23 

1.28 

1.16 

1.16 

1.2 

1.15 

1.15 

1.15 

1.2 

1.15 

1.2 

1.2 

1.15 

1.15 

1.15 

1.15 

1.1 

1.15 

1.2 

1.25 

1.3 

1.35 

1.5 

1.7 

1.85 

2.05 

2.2 

2.55 

2.85 

3.2 

3.55 

3.95 

4.45 

>9 
6.0 
5.03 
5.1 
6.06 
5.15 
5.25 
5.3 
5.35 
5.5 
5.2 
5.3 
5.45 
5.3 
5.3 
5.28 
6.25 
6.2 
5.3 
5.15 
5.0 
5.05 
5.0 
5.15 
4.9 
4.95 
4.8 
4.85 
6.2 
44 

45 

46 

45 

45 

47 

43.5 

43 

435 

43 

4  2 

425 

415 

40 

40 

405 

40 

41 

405 

3.9 

3.8 

3.8 

3.7 

3.65 

3.75 

3.75 

3.7 

3.6 

3.45 

3.5 

3.45 

S.36 

3.35 

3.3 

3.2 

3.2 

3.15 

3.05 

3.15 

3.0 

3.05 

3.1 

3.05 

3.0 

3.0 

3.0 

3.1 

2.95 

3.1 

3.05 

3.1 

3.25 

3.3 

3.15 

3.15 

3.2 

3.3 

3.2 

3.1 

3.2 

3.25 

3.3 

3.35 

3.4 

3.6 

3.85 

41 

40 

3.95 

3.9 

3.8 

3.75 

3.7 

3.7 

3.6 

3.7 

3.45 

3.4 

3.4 

S.4 

3.45 

3.4 

3.38 

3.46 

3.48 

3.4 

3.25 

3.05 

3.05 

3.1 

2.95 

3.15 

3.27 

3.6 

3.65 

3.8 

3.75 

3.8 

3.75 

3.7 

3.65 

3.55 

3.5 

3.55 

3.45 

3.3 

3.25 

3.2 

3.3 

3.35 

3.4 

3.4 

3.35 

3.3 

3.2 

3.1 

3.1 

3.85 

3.95 

29 

2.85 

2.8 

2.8 

2.75 

2.8 

2.75 

3.0 

2.9 

3.05 

3.16 

3.2 

3.38 

3.35 

3.3 

3.35 

3.25 

3.1 

3.0 

3.25 

3.15 

3.25 

3.3 

2.16 

3.4 

3.5 

3.65 

3.6 

3.55 

3.6 

3.35 

3.5 

3.35 

3.3 

3.2 

3.25 
3.3 

a2 

3.35 

3.05 

2.9 

3.05 

2.9 

2.8 

2.85 

3.1 

3.3 

3.05 

2.7 

2.8 

285 

2.6 

3.05 

2.6 

2.8 

2.5 

26 

2.45 

2.6 

2.3 

2.4 

2.6 

2.35 

225 

2.2 

2.3 

2.1 

2.05 

2.35 

2.1 

2.05 

2.1 

2.25 

2.3 

225 

21 

2.4 

22 

2.1 

20 

2.75 

2  25 

20 

1.95 

1.95 

1.9 

1.95 

2.05 

1.95 

2.15 

1.9 

1.85 

1.6 

1.8 

2.1 

1.76 

1  86 

2 

2.1 

3 

1.96 

4 

1.9 

5 

2.16 

6 

2.2 

7 

21 

8 

2.15 

9 

2.1 

10 

20 

11 

2.05 

12 

2.16 

13 

2.1 

14 

2.1 

15 

2.06 

16 

205 

17 

2.1 

18 

2  05 

19 

2.0 

20 

1.95 

21 

22 

23 

24 

25 

26 

2.0 

21 

1.95 

2.0 

20 

2.06 

27 

2.0 

28 

2.05 

29 

2.0 

30 

2.05 

31 

21 

Note.— February  1,  lake  frozen  from  shore  to  shore;  !oe  16  to  22  inches  at  different  plaoeaon  the  lake 
February  10,  ice  18  to  20  inches  thick.  February  25.  top  of  Ice  1.35 feet;  thicknessof  ice  atgage,  18  Inches. 
March  10,  top  of  ice,  1.25 feet;  thickness  of  ice  at  gage,  23  inches.  March  17,  top  of  ice,  1.25  feet;  thickness 
oi  ioe  at  gage,  15  inches. 
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STREAM   MEASUREMENTS   IN   1905,  PART   VI. 


Station  rating  table  far  Richdieu  River  at  Fort  Montgomery ,  N.  Y.^from  January  1  to  Deeoh 

her  31, 1906. 


Gase 
height. 

Discharge. 
8ec.-fl. 

Gage 
height. 

Discharge. 

hei^. 

Discharge. 

Gage 
height. 

Dischaiv?.' 

Feet. 

Feet. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feet. 

Sec-ft. 

0.00 

3,300 

1.90 

9,780 

3.80 

16,640 

5.60 

24,G2D 

.10 

3,640 

2.00 

10,100 

3.90 

17,020 

5.70 

25,  l« 

.20 

3,080 

2.10 

10,440 

4.00 

17,400 

5.80 

25,660    1 

.30 

4,320 

2.20 

10,780 

4.10 

17,820 

5.90 

20,180 

.40 

4,660 

2.30 

11,120 

4.20 

18,240 

6.00 

26,700 

.50 

5,000 

2.40 

11,460 

4.30 

18,660 

6.20 

27,860 

.60 

5,340 

2.50 

11,800 

4.40 

19,080 

6.40 

29,020    1 

.70 

5,680 

2.60 

12,180 

4.50 

19,500 

6.60 

30,220 

.80 

6,020 

2.70 

12,520 

4.60 

19,940 

6.80 

31,400 

.90 

6,360 

2.80 

12,880 

4.70 

20,380 

7.00 

32,700 

1.00 

6,700 

2.90 

13,240 

4.80 

20,820 

7.20 

34,020 

1.10 

7,040 

3.00 

13,600 

4.90 

21,260 

7.40 

35,340 

1.20 

7,380 

3.10 

13,980 

5.00 

21,700 

7.60 

36,700 

1.30 

7,720 

3.20 

14,360 

6.\0 

22,180 

7.80 

38.100 

1.40 

8,060 

3.30 

14,740 

5.20 

22,660 

8.00 

30,500 

1.50 

8,400 

3.40 

15,120 

5.30 

23,140 

8.20 

40.9M> 

i.eo 

8,740 

3.50 

16,500 

5.40 

23,620 

8.40 

42,460 

1.70 

9,080 

3.60 

15,880 

5.50 

24,100 

8.60 

43,940 

1.80 

9,420 

3.70 

16,260 

The  above  table  Is  based  on  measurements  made  at  Chambly  dam  In  1898  by  the  i\  S.  Board  on 
Deep  Waterways. 

Estimated  monthly  discharge  of  Richelieu  River  at  Fort  Monigomjery,  N.  Y.,for  1905. 
[Drainage  area,  7,750  square  miles.] 


Month. 


January 

February.., 

March 

April 

May 

June 

July 

August 

September. . 

October 

November.. 
December.. 


Discharge  In  second-feet. 


Maximum.   Minimum.      Mean. 


7,822 
19,290 
24; 100 
20,380 
14,930 
17,820 
17,310 
16,070 
14,930 
12,700 
10,780 


The  year. 


24,100 


7,380 
7,380 
7,040 
19,080 
14.930 
13,420 
13,420 
12.700 
12,700 
10,780 
8,740 
9,590 


7,040 


7,890 
7,608 
9,233 
22,300 
17,490 
14,140 
15,500 
15.030 
14,550 
12,410 
10,060 
10,250 


Run-off. 


Second-feet '  i^^h ;« 


mile. 


1.02 
.982 
1.19 
2.88 
2.26 
1.82 
2.00 
1.94 
1.88 
1.60 
1.30 
1.32 


1.1« 
3-21 


2-H 

2  iJ 
l.M 
1.45 
l.i: 


13.040 


1.66 


22. '<^ 


Note.—  Discharge  not  affected  by  ice  conditions  on  thn  lake. 
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BIG  CHAZY  RIVER. 


Big  Chazy  River  is  tributary  to  Lake  Champlain  from  the  New  York  side  near  the  north 
end  of  the  lake,  a  few  miles  below  Rouse  Point.  The  stream  has  two  chief  upper  branches, 
whicli  rise  in  the  rugged,  precipitous  region  of  western  Clinton  County,  flow  in  a  general 
northeasterly  direction,  and  unite  at  Mooers  Forks.  The  flow  of  the  branches  above  the 
junction  is  comparatively  rapid,  the  descent  being  made  in  many  places  over  smooth, 
sluice-like  inclines.  The  source  of  the  south  branch  is  Chazy  Lake,  which  was  formerly 
used  as  a  storage  reservoir.  Owing  to  the  cutting  of  the  timber  and  to  the  lower  cost  of 
iron  materials,  factories  along  the  branches  of  this  stream  liave  gone  out  of  business,  and 
there  are  several  abandoned  dams. 

Below  Mooers  Forks  the  main  stream  flows  southeastward,  then  northeastward,  and 
then  southeastward  again  to  the  lake,  a  distance  of  20  miles  measured  along  its  general 
course,  descending  in  this  distance  from  an  elevation  of  300  feet  to  100  feet.  The  country 
is  moderately  rolling,  and  the  river  bed,  which  is  shallow^,  is  underlain  by  Potsdam  sand- 
stones. These  sandstones  also  extend  l^eneath  tlie  two  main  branches  nearly  to  the  head- 
waters of  the  stream.  The  soil,  which  covers  the  sandstone  to  a  very  slight  depth  over 
the  greater  portion  of  the  area,  is  sandy  and  loamy,  and  the  ground  is  chiefly  utilized  for 
pasturage.  Numerous  areas  of  bog  and  marsh  exist,  though  the  tributaries  of  the  river 
are  rather  sparse.  The  conformation  of  the  greater  part  of  the  drainage  basin  is  conducive 
to  moderate  floods,  except  when  influenced  by  ic<j,  and  to  a  low  run-off  during  the  dry 
season.     A  small  part  of  the  drainage  area  below  the  junction  lies  in  Canada. 

A  measurement  of  the  spring  freshet  discharge  April  25,  1899,  was  made  by  the  United 
States  Deep  Waterways  engineers  at  Lake  Champlain,  6  miles  above  the  mouth  of  the 
stream.  The  discharge  was  found  to  be  1,038  second-feet,  equivalent  to  4  second-feet  per 
square  mile  from  the  tributary  drainage  area  of  257  square  miles. 

Current-meter  measurements  of  the  discharge  in  the  two  branches  at  highway  bridges  a 
few  miles  above  the  junction  were  made  by  Robert  E.  Hprton,  September  1,  1905,  as 
follows:  The  south  branch,  at  Wood  Falls,  discharge  74  second-feet,  equivalent  to  0.895 
second-foot  per  square  mile  from  the  tributary  drainage  area  of  83  square  miles;  the  north 
branch,  at  bridge  above  Park  Creek,  discharge  62  second-feet,  equivalent  to  0.65  second- 
foot  per  square  mile  from  a  tributary  drainage  area  of  94  square  miles. 

A  timber  dam,  having  an  upstream  face  with  an  inclination  of  4.5  horizontal  to  1  vertical 
and  a  horizontal  crest  125  feet  long,  was  constructed  in  1904  at  Mooers  Junction,  on  Big 
Chazy  River.  The  drainage  area  at  this  point  is  202.6  square  miles.  A  gage  has  been 
placed  at  this  dam,  and  the  discharge  has  been  determined  as  follows:  Spring  freshet  of 
1905,  discharge  3,680  second-feet,  or  18.1  second-feet  per  square  mile;  summer  freshet  of 
1905,  dischai^e  4,830  second-feet,  or  23.84  second-feet  per  square  mile.  September  1, 1905, 
the  flow  at  the  dam  was  approximately  68  second-feet.  The  stream  was  very  low  at  this 
date,  but  was  not  at  its  minimum  stage. 

The  drainage  areas  tributary  to  the  river  are  shown  in  the  following  table: 

Drainage  areas  of  Big  Cha2y  River. 


Point  of  measurement. 


From  entrance  of  Chazy  Lake 

Above  foot  of  Chazy  Lake 

South  branch  above  Wood  Falls 

South  branch  above  forks 

North  branch  above  Park  bridge 

North  branch  above  forks 

Total  area  at  forks 

Mooers  Forks  and  Mooers  Junction  dam. 
Mooers  dam  near  mouth 


Area. 


Total 
area. 


8q.  mile». 


61. 0 
9.0 


5.8 
96.4 


Sq.  miles, 
2.1 
22.1 
83.1 
92.1 
93.7 
104.7 
196.8 
202.6 
299.0 
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SARANAC  RIVER  NEAR  PI/ATT8BURG,  N.  T. 

Saranac  River  rises  in  southeastern  Franklin  County,  N.  Y.,  and  flows  northeastward  to 
a  point  near  Cadyville  and  thence  eastward  into  Lake  Champlain  at  Piattsburg.  The  south- 
ern boundary  of  the  basin  is  the  Ampersand  Mountain  range,  and  the  stream  drains  tbi" 
north  slope  of  the  most  elevated  region  of  the  State  of  New  York.  About  16.2  per  cent  of 
the  upper  drainage  area  is  water  surface.  The  areas  tributary  to  the  river  are  shown  in 
the  following  table: 

Drainage  areas  of  Saranac  River. a 


Location. 


Above  Saranac  Lake  State  dam. 

Above  Saranac  Lake  village 

Above  Franklin  Falls 

North  branch  Saranac  River 

At  junction  North  branch 

Above  High  Falls 

Above  Cadyville 

Above  Kent  Falls 

Above  Morrison ville 

Above  LoKier  dam 

Above  mouth 


Area. 


Sq.  miU*. 


Toiid 
aitea. 


44.9 
104.3 
138.6 


19.6 

74.6 

2.9 

2.0 

26.1 

5.6 


Sq,  mQ^f. 

is:  5 

302-4 
3K  7 

l*.r. 

4W.S 

sas-o 
syr.v 

R24." 


a  From  Bien's  Atlas  of  New  York. 

In  1854  a  timber  dam  was  built  below  Lower  Saranac  Lake  for  the  purpose  of  floodiri^ 
logs.  In  I8d9-1901  a  masonry  dam  and  lock  were  erected  by  the  State  at  this  point,  raL<ir.e 
the  water  level  of  Lower  Saranac  Lake  18  inches. 

A  gaging  station  was  established  at  the  dam  of  the  Piattsburg  Electric  Light  and  Poirer 
Company,  6  miles  above  Piattsburg,  March  17,  1903. 

The  record  includes  the  flow  over  a  straight  spillway  crest  171.25  feet  in  length,  the 
discharge  through  two  5-foot  waste  gates  when  open,  and  the  discharge  through  five  33- 
inch  Victor  turbines  controlled  by  automatic  governors.  The  gages  are  read  and  Xhe 
record  is  furnished  by  A.  E.  Hare.  Experiments  have  been  made  at  Cornell  L'niveivitT 
hydraulic  laboratory  on  a  model  of  the  ogee  section  of  the  dam,  from  which  coefliripcts 
have  been  derived  for  the  calculation  of  the  discharge. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  p  355;  129,  pp  128-129. 
Discharge,  daily:  97,  p  356;  129,  p  129. 
Discharge,  monthly:  97,  p  356;  129,  p  130. 

Daily  discharge,  in  second-feet,  of  Saranac  River  nexir  PhUtshurg,  N.  Y.ffor  1905, 


Day. 

Jan. 

1 

186 
800 
565 

2 

3 

4 

343 

5 

487 
270 
346 
100 
507 
537 
347 
277 

6 

7 

8 

9 

10  .              ..     . 

11 

12 

Feb.     Mar. 


337 
334 
297 
234 
149 
407 
274 
273 
268 
3G0 
293 
148 


401 
490 
395 
242 
351 
462 
514 
484 
346 
402 
354 
187 


Apr. 

May. 

2,970 

1,016 

1,720 

1,129 

1,446 

1,223 

1,401 

1,485 

1,370 

1,431 

1,468 

1,389 

1,278 

1,542 

1,246 

1,709 

1,012 

1,526 

1,180 

1,540 

1,878 

1,383 

2,033 

1,222 

June.    July. 

1 

Aug. 

Sppt. 

Oct. 

Nov. 

Dtr. 

943  !  1,604 

2,543 

954 

«« 

521 

7i'J 

938  '  3,682 

1,595 

924 

614 

731 

7* 

980     2,833 

1,640 

996 

821 

T97 

<ti> 

1,134     2,127 

1,029 

1,623 

836 

800 

7w 

974  '  1,681 

973 

1,978 

762 

565 

r.i» 

908 

1,129 

716 

1,838 

691 

867 

rjs 

953 

1,825 

954 

1,829 

563 

871 

•♦.5 

1,012 

1,477 

899 

1,782 

562 

9CM 

?*1 

1,179 

1,366 

800 

1,636 

664 

1,1S4 

7' 7 

1,267 

1,357 

778 

1,345 

492 

1,084 

Hu 

1,267 

1,093 

700 

1,199 

525 

8M 

4*^ 

1,627 

1,128 

448 

999 

767 

715| 

716 
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Daily  discharge,  in  second-feet,  ofSaranae  River  near  PUutsburg,  N.  Y.,for  1905— Continued. 

Apr.     May.    Juno.    July. 


Day. 


13. 
14. 
15. 
16. 
17. 
18.. 
19. 
20.. 
"21.. 
32.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


303 

563 

384 

430 

244 

322 

438 

379 

604 

457 

288 

448 

342 

197 

Jan.      Fel).     Mar. 


340 
385 
348 
689 
304 
121 
2,743 
452         503     2,190 
1,674 
1,479 
1,416 
1,561 
2,288 
2,343 
2,941 
2,519 
2,932 
3,589 
4,199 


325 

416 

135 

316 

382 

414 

308 

395 

265 

539 

399 

424 

259 

522 

492 

461 

194 

455 

432 

1,867 
1,530 
1,473 
1,108 

973 
1,003 

931 
1,027 
1,001  I 
1,293  ' 
1,511 
1,741 
1,417 
1,480 
1,264 
1,160 
1,340 

975 


1,220 

1,240 

1,289 

1,545 

1,654 

1,675 

1,581 

1,520 

1,288 

1,180 

1,024 

934 

813 

761 

964 

844 

1,006 

964 

950 


1,577 
1,461 
1,342 
1,286 
1,134 
1,266 
1,432 
1,441 
1,571 
1,871 
1,649 
1,473 
1,185 
1,246 
1,549 
1,770 
1,627 
1,609 


1,154 

962 

1,012 

825 

1,001 

1,084 

1,251 

1,831 

1,442 

958 

779 

794 

511 

5i0 

587 

562 

755 

1,405 

4,189 


Aug. 

Sept. 

430 

995 

721 

909 

716 

1,006 

1,783 

955 

1,740 

817 

1,462 

1,512 

1.334 

1,870 

1,150 

1,664 

737 

1,506 

946 

1,459 

747 

1,155 

9SS 

866 

485 

024 

488 

856 

419 

774 

673 

772 

656 

723 

653 

722 

991 

Oct.  Nov.  ,  Dec. 


540 
406 
246 


901 

912 

876 

886 

815 

741 

854 

857 

999 

836 

768 

769 

700 

378 

745 

622 

811 

713 

773 

613 

925 

716 

914 

716 

876 

675 

749 

637 

564 

726 

587 

687 

317 

567 

234 

1,075 

538 

645 
519 


745 
766 
634 
534 
864 
914 
784 
655 
505 
765 
679 


Estimated  monthly  discharge  of  Saranac  River  near  Plattsburg,  N.  T.,for  1906. 
[Drainage  area,  624  Bquaro  miles.] 


Month. 


Dischaige  in  second-feet. 


Run-ofl. 


Maximum. 


Minimum.  ,    Mean. 


Depth  in 
Inches. 


800 

><» 

370 

563 

148 

363 

4,199 

187 

1,261 

2,970 

931 

1,403 

1,709 

761 

1,261 

1,871 

908 

1,322 

4,189 

511 

1,386 

2,543 

419 

961 

1,978 

722 

1,219 

999 

234 

703 

1,164 

378 

766 

953 

246 

680 

4,199 

100 

975 

January 

February 

March 

April 

May 

June 

July 

August 

Septomber 

October 

November 

December 

The  year 


LAKE  GEORGE  OUTLET  AT  TIC'OXDEUOGA,  N.  Y. 

Lake  Geoi^  occupies  a  valley  extending  in  a  northeast-southwest  direction,  between 
Schroon  River  on  the  west  and  the  south  arm  pf  Lake  Champlain  on  the  east.  The  lake 
has  an  average  width  of  from  1  to  2  miles,  contains  numerous  islands,  and  has  precipitous, 
forest-covered  slopes  reactiing  to  the  shore  on  either  side.  The  inflow  is  through  small 
tributaries  in  deep-cut  gullies  on  the  side  slopes.  The  lake  lies  at  an  elevation  of  323  feet 
above  tide,  and  the  adjacent  hills  rise  to  elevations  ranging  between  1 ,200  and  2,000  feet 
within  1  to  2  miles  of  the  lake  mai^n.  Outside  of  the  main  lake  there  is  but  little  water 
surface  within  the  drainage  basin.  The  total  area  tributary  to  the  lake  above  its  outlet  is 
220  square  miles,  20.5  per  cent  (45  square  miles)  of  which  is  water  surface,  a 


o  The  drainage  basin  of  Lake  George  is  shown  on  the  Glens  Falls,  Bolton,  Whitehall,  Ticonderoga 
and  adjacent  topographic  atlaa  sheets  of  the  United  States  Geological  Survey.  * 
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The  outlet  of  Lake  George  is  a  stream  3  miles  long,  ent'Cring  Lake  Chaznplain  at  Foit 
Ticonderoga.  This  stream  leaves  Lake  Geoi^e  at  a  distance  of  1.5  miles  from  Lake  Cbam- 
plain  and  at  an  elevation  220  feet  greater.  It  makes  an  abrupt  bend,  in  which  ocnir. 
naturally,  several  cascades  over  rock.  The  water  power  is  at  present  developed  bv  di.n- 
located  successively  along  the  stream,  the  uppermost  dam  controlling  the  outflow  fn-r.' 
Lake  George. 

A  gaging  station  was  established  August  24,  1904,  at  the  "B"  mill  of  the  Intematiooa. 
Paper  Company  at  Ticonderoga.     This  is  the  second  dam  below  Lake  Geoi^ge. 

The  dam  is  of  masonry,  is  without  leakage,  and  has  a  horizontal  crest  6  feet  in  bre^di . 
and  substantially  level. 

Observations  of  the  depth  on  the  crest  of  the  dam  and  in  the  tailraee  are  taken  fcii' 
times  each  day  by  C.  E.  Carpenter.  The  dischai^  through  the  turbines  is  det«rmir.-^i 
from  current-meter  measurements  in  the  tailraee  below  the  pulp  mill. 

A  description  of  this  station,  with  gage  height  and  dischai^  data,  is  contained  ir. 
Water-Supply  Paper  No.  129,  United  States  Geological  Survey,  pages  133-134. 

Discharge  measurements  of  Lake  George  outlet  a  at  Ticonderogaj  N.  F.,  in  1905. 


Date. 


August  30.. 
August  30. . 


llydrographer. 


R.  E.  Hortori. 
E.  F.  Weeks.. 


Width 

Feet. 
31 
31 


I  Area  of        Mean 
section.  I  velocity. 


Gagie  Viy- 

height,      eiijtrp'. 


8q.fl. 


155 
158 


Ft.  per  tec. 
2.20 
2.15 


Feet. 
2.W  , 
2.60  [ 


Sec- 


a  Tailraee  International  Paper  Company's  "  B  "  mill. 
Daily  discharge ,  in  second-feet,  of  Lake  George  outlet  at  Tieonderogay  N.  Y.,for  19f?^ 


Day. 

Aug. 

1 

2 ' 

3 

4 

6 

6 

7 

8 

9 

10. 

11 

12 ' 

13 

14  ... 

15 

16 

Sept. 

Oct. 

200 

255 

193 

51 

200 

255 

34 

254 

12 

261 

208 

241 

215 

232 

221) 

272 

228 

84 

214 

179 

31 
202 
222 
223 
229 
242 


197  I 
258 
235  I 
238 
2CS 


Nov.  I  Dec. 


311 
313 
319 
307 
304 

53 
173 
260 
252 
260 
258 
264 

36 
227 

33() ; 

283  I 


235 
238 
223 

36 
143 
229 
226 
229 
214 
208 

46 
160 
193 
205 
202 
202 


Day. 

Aug. 

Sept. 

17 

241 

18 

19 

193 

20  . 

246 

21 

251 

22 

231 

23 

260 

24 

228 

263 

25 

194 

43 

26 : 

186 

151 

27 

192 

255 

28 

16 

249 

29 

205 

261 

30 

203 

252 

31 

199 

Oct.   Nov.  IVc. 


240 
242 
227 
223 
260 
242 

34 
185 
302 
298 
290 
330 
275 

77 
243 


271 
272 
247 

25 
196 
272 
368 
251 
261 
235 

34 
202 
241 
244 


* 
P 


Daily  discharge ,  in  secendrfeely  of  Lake  George  outlet  at  Ticonderoga^  N.  Y.^for  19**0. 


Day.  ,  Jan.      Feb.      Mar.  I  Apr.     May.    June.  '  July.     Aug.  I  Sept.     Oct.      Xov.     l^v 


65, 

136 ; 

174 
173 
203  ' 
200  , 


193 
174 
172 
174  , 

176  ; 


188 
182  I 
179 
177  ' 
70  ' 


348 

48  I 
315 
309 
438  I 
438 


522 
51.5 
521 
514 
533 


438  I 
411  ' 
442 
106 
294  I 
430 


221  j   189  ,   169  i   472  |   100  j   419  < 


445  ' 

119 

296 

80| 
302 
430 
438  , 


445 
425 
438 
453 
430 
70 


358 

80 

229 
346 


84 
269 
3.53 
361  I 
353 
355 


342 
314 
331 
324 
41 
232 


306  :   349    358  j   321 
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Daily  dischargCy  in  secoTid-feelf  of  Lake  George  ouHet  at  Tieonderoga,  N.  Y.^for  1905 — Con. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

8 

84 
172 
223 
222 
206 
214 

182 
179 
174 
185 

168 

167 
153 
177 
133 
62 
130 

.438 
53 
351 
497 
487 
445 

355 
488 
512 
515 
488 
472 

430 
440 
449 
84 
319 
445 

449 
72 
224 
426 
411 
407 

456 
415 
335 
434 
442 
90 

342 

351 
80 
278 
356 
349 

97 
292 
358 
353 
348 
349 

328 
321 
328 
338 
56 
193 

217 

9 

260 

10 

60 

11 

190 

12 

241 

13 

241 

14 

211 

177 

182 

461 

82 

445 

401 

274 

342 

349 

267 

244 

15 

56 

188 

182 

456 

302 

445 

434 

383 

356 

56 

300 

254 

16.. ..f 

163 
221 
217 
221 

185 
167 
179 

174 
168 
190 
60 

70 
306 
438 
449 

430 
445 
438 
438 

445 
405 
113 
290 

90 
304 
413 
438 

413 
392 
399 
387 

344 
144 
225 
360 

251 
343 
335 
328 

287 
307 
304 
56 

260 

17 

80 

18 

182 

19 

244 

20 

223 

165 

136 

462 

429 

434 

430 

70 

336 

324 

174 

247 

21 

213 

190 

174 

476 

94 

438 

434 

250 

349 

.   321 
75 

214 

247 

22 

68 

182 

177 

487 

298 

408 

438 

356 

331 

232 

244 

23 

153 

178 

182 

62 

446 

438 

70 

362 

355 

212 

244 

257 

24 

217 

182 

182 

333 

453 

450 

307 

362 

94 

307 

247 

60 

25 

212 

177 

215 

528 

434 

97 

430 

359 

260 

321 

273 

24 

26 

205 

70 

70 

524 

445 

286 

434 

367 

358 

317 

48 

180 

27 

223 

141 

164 

529 

438 

415 

442 

90 

362 

321 

185 

247 

28 

193 

185 

244 
260 
337 

515 
495 
92 

80 
317 
404 

423 

426 
438 

434 
434 

80 

245 
350 
324 

361 
354 
369 

311 

46 

238 

267 
251 
241 

241 

29 

254 

30 

151 

244 

31 

196 

361 

430 

301 

349 

329 

60 

Estimated  monthly  diecharge  of  Lake  George  outlet  at  Ticonderoga,  N.  Y.^  for  190^-6. 
[Drainage  area,  220  square  miles.] 


Month. 


Discbarge  in  second-feet. 

Mean. 


Maximum. 


Minimum. 


Run-off. 


Second-feet    rk«^*u  i» 


1904. 

AogUflt  24-^1 

September  (29  days) 

October  (30  days) 

November 

December 

19a'>. 

January  (30  days) 

February  (25  days) . . . . . 

March 

April 

May 

June 

July 

August 

September  (29  days) 

October 

N  ovember 

Docember 


263 
320 


241 


193 

361 

529 

533 

449 

449 

456 

360 

361 

342  I 

263 


56 
70 
60 
48 
80 
84 

70 ; 

70 

sol 

46 
41 

24  I 


178 
199 
223 
233 
187 

181 
173 
174 
377 
306 
370 
336 
338 
303 
281 
246 
202 


0.809 
.905 
1.01  , 
1.06  I 
.850  < 


.786 
.791 
1.71 
1.80 
1.68 
1.53 
1.54 
1.38 
1.28 
1.12 
.918 


0.241 
.976 
1.13 
1.18 
.980 

.949 
.731 
.912 
1.91 
2  08 
1.87 
1.76 
1.78 
1.49 
1.48 
1.25 
1.06 
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OTTER  CREEK  AT  MIDDL.EBURY,  VT. 

Otter  Creek  rises  in  the  northern  part  of  Bennington  Ck>unty,  Vt.,  flows  northward,  and 
enters  Lake  Champlain  about  6  miles  northwest  of  Vei^gennes.  It  drains  a  total  area  <•( 
925  square  miles,  all  in  Vermont,  and  of  this  615  square  miles  are  above  Middlehun. 
Laige  tracts  on  the  headwaters  of  the  river  are  in  forest.  The  slope  of  the  river  betwrrn 
Rutland  and  Middlebury  is  very  small,  but  between  Middlebury  and  the  mouth  it  is  greaitr 
The  slopes  of  the  tributary  streams  are  generally  steep.    Storage  in  the  basin  is  insignificaD- . 

A  gaging  station  was  established  April  1,  1903,  by  H.  K.  Barrows.  It  is  located  at  x\r 
railway  bridge  about  one-half  mile  south  of  the  railway  station  at  Middlebury,  Vt. 

The  channel  is  curved  for  about  300  feet  above  the  station  and  straight  for  200  feet  bekm-- 
The  current  is  sluggish  at  low  stages.  Both  banks  are  fairly  high  and  do  not  overflow. 
The  bed  of  the  stream  is  composed  of  sand  and  gravel.  The  channel  is  const-ant.  *  Th«»iv 
is  a  dam  800  feet  below  the  station,  which  is  used  for  power  purposes.  The  water.  h*»*- 
ever,  never  falls  below  the  crest  of  this  dam. 

Discharge  measurements  are  made  from  a  boat  just  below  the  railway  bridge,  or  at  :h* 
Middlebury  stone-arch  highway  bridge  just  above  the  dam. 

A  standard  chain  gage  is  fastened  to  the  lower  downstream  chord  of  the  railway  bridp : 
length  of  chain,  27.52  feet.  During  1905  the  gage  was  read  twice  each  day  by  R.  P.  B:r4:- 
ham.  The  bench  mark  is  the  top  of  the  south  bolt  of  the  bridge  seat  at  the  north  n hut- 
ment, downstream  side;  elevation,  20.08  feet  above  the  datum  of  the  gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Pap*  is 
of  the  United  States  Geological  Siu^ey: 

Description:  97,  p  353;  129,  p  139. 
Discharge:  97,  p  363;  129,  p  139. 
Discharge,  monthly:  97,  p  355;  129,  p  141. 
Gage  heights:  97,  p  354;  129,  pp  139-140. 
Rating  table:  97,  p  354;  129,  p  140. 

Discharge  measurements  of  Otter  Creek  ai  Middlebury ^  Vt.f  in  2905. 


Dkta. 


March  29  a. 
April  la... 
April  4a... 
April  10  a.. 
April  10  ft.. 
Mayla.... 
May  12  a... 


Hydrographer. 


Butterfleld  and  Brett 

A.  D.  Butterfieid 

....do 

....do 

....do. 

Butterfieid  and  Brett 

O.  M.  Brett 


Width. 


Feet. 
120 
120 
120 
120 
180 
120 
118 


Area  of 


section,     velocity.  .  hei 


8q.fi. 
507 
711 
7(» 
581 
1,520 
387 


Mean 


Ft.  per  8CC. 
6.30 
6.89 
7.24 
6.45 
2.26 
3.73 
2.83 


Gage 
hei^t. 


Feet. 
15.65 
16.72 
17.22 
15.52 
15.50 
13.40 
13.90 


cbargi* 

3.:'«- 

4,'*» 


1  .^"• 


a  From  arch  bridge. 


b  From  railroad  bridge. 


LAKE    CHAMPt.AlN    DRAINAGE    BA8IN. 
DaUy  gage  height  j  in  feet,  of  Otter  Creek  at  MiddUbury,  Vt.,for  1905. 
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Day. 


11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19.. 
20.. 
21. 
22. 
23.. 
24.. 


Jan. 


12.6 


12.3 


12.3 


25 '  12.25 

26 1 

27 ' 

28 

29 

30 

31 


Feb.     Mar. 


12.2 


12.35 


.'  12.3 


12.3 


14.15 
15.0 


15.5 
16.15 
16.6 


Apr. 

16.7 

17.0 

17.3 

17.25 

16.9 

16.5 

16.3 

16.0 

15.8 

15.55 

15.25 

15.15 

15.1 

15.1 

15.0 

14.0 

14.6 

14.1 

13.6 

13.3 

13.35 

14.25 

14.4 

14.1 

13.8 

13.55 

13.4 

13.4 

13.4 

13.4 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

13.4 

12.3 

13.4 

14.8 

12.75 

12.8 

12.4 

13.7 

13.3 

12.2 

14.0 

14.75 

12.65 

12.7 

12.4 

12.76 

13.2 

12.25 

14.7 

14.5 

13.25 

12.65 

12.4 

13.4 

13.2 

12.4 

14.6 

13.95 

14.25 

12.65 

12.4 

14.25 

13.3 

12.3 

14.2 

13.4 

14.45 

12.6 

12.6 

14.1 

13.-3 

12.6 

13.65 

12.95 

14.4 

12.6 

12.76 

14.0 

13.3 

13.1 

13.3 

12.7 

14.4 

12.6 

13.1 

13.9 

13.25 

13.15 

13.1 

12.7 

14.0 

12.4 

13.3 

13.76 

13.15 

13.15 

12.9 

12.9 

13.5 

12.3 

13.1 

13.6 

13.2 

12.9 

12.7 

12.8 

13.05 

12.3 

12.9 

13.3 

13.15 

12.7 

12.6 

12.6 

12.85 

12.3 

12.8 

13.3 

12.95 

12.7 

12.5 

12.6 

12.9 

12.4 

12.7 

13.1 

12.8 

12.85 

12.4 

12.7 

13.05 

12.8 

12.6 

13.1 

12.85 

12.95 

12.7 

12.7 

13.1 

12.9 

12.6 

12.9 

12.8 

12.7 

12.6 

12.7 

12.96 

12.75 

12.6 

13.05 

12.5 

12.4 

13.0 

12.8 

12.65 

12.5 

13.15 

12.5 

12.2 

13.75 

12.75 

12.65 

12.66 

13.0 

13.1 

12.4 

13.55 

13.3 

12.6 

12.6 

12.9 

13.r>5 

12.5 

13.2 

14.6 

12.5 

12.5 

12.9 

13.9 

12.5 

12.85 

14.8 

12.65 

12.3 

12.9 

13.  G 

12.4 

12.6 

14.95 

12.7 

12.3 

12.7 

14.3 

12.3 

12.6 

14.9 

12.8 

12.3 

12.66 

12.6 

14.5 

12.3 

12.5 

14.85 

12.7 

12.3 

12.5 

14.45 

12.0 

12.45 

14.6 

12.65 

12.3 

12.4 

14.0 

12.3 

12.4 

14.2 

12.6 

12.3 

12.4 

13.75 

12.45 

12.4 

13.65 

12.6 

12.4 

12.65 

14.5 

12.5 

12.3 

13.4 

12.5 

12.45 

12.6 

14.5 

12.4 

12.15 

13.2 

12.4 

12.6 

12.45 

14.2 

12.35 

12.3 

12.95 

12.4 

.12.6 

12.86 

12.4 

13.75 

12.65 

12.3 

12.9 

12.3 

13.66 

12.3 

H.B| 

12.65 

12.4 

1 

NoTK.— River  frozen  January  1  to  March  24;  clear  of  ice  March  29,  and  frozen  again  December  16-31. 
During  frozen  season  gage  heights  were  read  to  the  surface  of  the  water  in  a  hole  cut  in  the  ice.  The 
following  comparative  readings  were  taken: 


Date. 


January  4. . 
January  7.. 
January  12. 
January  18. 
January  25. 
Februarys. 
February  9. 
February  16 
Febniary  23 

March  2 

March  8 

March  15... 


Water 
surface. 

Top  of 
ice. 

Thick- 
ness of 
ice. 

Feet. 

Feet. 

Feet. 

12.6 

12.7 

0.8 

12.3 

12.35 

1.1 

12.65 

12.65 

1.0 

12.3 

12.3 

1.0 

12.25 

12.4 

.9 

12.2 

12.35 

1.1 

12.2 

12.4 

1.6 

12,35 

12.5 

1.6 

12.4 

12.6 

1.7 

12.35 

12.46 

1.8 

12.3 

12.6 

1.7 

12.3 

12.5 

1.7 

Ice  began  to  break  March  24  and  went  out  March  29. 
ice  was  estimated  0.2  foot  thick. 

IRR  170—06 8 


Decemlx»r  22  and  29  water  flowed  on  top  of  ice; 
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WIN008KI  RIVER  AT  RICHMOND,  VT. 

The  headwaters  of  Winooski  River  lie  in  the  Green  Mountain  district  in  the  e*st- 
oentral  part  of  Vermont;  thence  the  stream  flows  in  a  general  northwesterly  directioD 
into  Lake  Champlain  near  Burlington.  The  total  area  drained  is  995  square  miles.  Con- 
siderable areas  in  the  upper  part  of  the  basin  are  in  forest.  The  storage,  either  artificial 
or  natural,  is  insignificant. 

A  gaging  station  was  established  June  25,  1903,  by  H.  E.  Barrows,  at  the  steel  highway 
bridge  one-fourth  mile  south  of  the  railway  station  at  Richmond,  Vt. 

The  channel  is  straight  for  100  feet  above  and  1,000  feet  below  the  station  and  is  about 
175  feet  wide.  The  banks  are  about  8  to  15  feet  high,  and  overflow  during  very  high 
water.  The  bed  of  the  stream  is  of  sand  and  rocks  and  is  permanent.  The  current  is 
medium  except  at  low  water. 

Discharge  measurements  are  made  from  the  bridge.  The  initial  point  for  soundings 
is  at  the  top  of  the  right  abutment,  downstream  side.  Gagings  at  low  stages  are  made 
by  wading  at  a  point  2,500  feet  upstream  from  the  bridge,  where  the  bed  is  of  gravel  and 
the  current  swift.  A  standard  chain  gage  is  fastened  to  the  downstream  side  of  the  bridge: 
length  of  chain,  29.61  feet.  During  1905  the  gage  was  read  twice  each  day  hy  Geor|<e 
Champang. 

It  is  referred  to  bench  marks  as  follows:  Oik  top  of  plate  near  the  north  end  of  the 
gage  box;  elevation,  28.76  feet.  A  marked  point  on  the  west  end  of  the  south  abut- 
ment; elevation,  27.42  feet.    Elevations  are  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers 
of  the  United  States  Geological  Survey: 

Description:  97,  p  348;  129,  p  141. 

Discharge:  97,  p  348;  129,  p  141. 

Discbargo,  monthly:  97,  p  350;  129,  p  143. 

Qage  heights:  97,  p  349;  129,  p  142. 

Rating  table:  97,  p  349;  129,  p  143. 


Date. 


Discharge  measurements  of  Winooski  River  at  Richmond,  Vt.,  in  J 905, 


March  3  a. 
March  4  c. 
April  3.... 
May  13.... 


Ilydrographer. 


II.  K.  Barrows... 

....do 

A.  D.  Butterfleld. 
....do 


Width. 


Feet. 
76 
75 
182 
179 


Area  of        Mean 
section,     velocity. 


Sq.ft. 

109 

114 

1,550 

1,100 


Dis- 


t,    I  6bAxge. 


Ft.  per  sec. 

Feet. 

See.-ft, 

1.89 

>&45 

206 

2.30 

d&.S» 

262 

1.98 

a65 

3,  OH) 

1.07 

4.97 

1,1» 

a  Average  thiclcness  of  ice  at  gaging  section,  2.07  feet.  Average  distance  from  water  surface  to  bottom 
of  ice,  1.71  feet  at  gaging  section. 

6  Gage  height  to  top  of  ice,  5.6,5  feet.    Ice  2.95  feet  thick. 

c  Average  distance  water  surface  to  bottom  of  ice,  1.86  feet.  Average  thickneaa  of  ioe  at  gaiHnir  sec- 
tion, 2.23  feet.  »-»"^ 

d  Gage  height  to  top  of  ice,  5.78  feet.    Ice  2.95  feet  thick. 


LAKE   OHAMPLAIK   DRAINAGE   BASIN. 
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Daily  gage  height,  in  feet,  of  Winooski  River  ai  Richmond,  Vt,,for  1906. 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16- 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


5.4 


5l5 


Feb. 


5.3 


Mar.  ,  Apr. 


5.5 


5.4 


5.3        5.7 


5.55  I 


5.26 


11.0 
11.4 
&8 
7.8 
7.65 
805 
11.15 
9.55 
9.7 
9.8 
10.2 
12.1 
11.45 


&6 
7.1 
6.55 
.6.3 
7.45 
7.6 
7.3 
6.7 
63 
6.35 
7.2 
7.6 
7.2 
68 
64 
605 
5.9 
5.7 
5.5 
5.6 

a7 

84 
6.8 
64 
6.2 
&0 
5.9 
5.95 
60 
6.1 


May.    June.  I  July.     Aug.     Sept. 


5.8 

5.55 

5.6 

63 

5.9 

5.7 

5.7 

5.55 

6.5 

5.4 

5.2 

6.0 

4.9 

4.9 

5l35 

6.85 

5.55 

5.4 

5.4 

5.3 

5.15 

5.0 

4.85 

4.7 

4.6 

4.7 

7.15 

6.9 

5.3 

5.05 

4.9 


4.9    I     4.7 

4.8    I    87 


5.45 

5.25 

&1 

615 

5.8 

5.25 

5.15 

4.95 

5.2 

5.95 

5.85 

6.3 

5.95 

4.96 

6.1 

6.26 

4.9 

6.05 

5.35 

5.6 

5.1 

4.8 

4.5 

4.7 

&4 

5.65 

5.6 

5.0 


89 
6.65 
6.8 
5.35 
6.1 
4.85 
4.65 
4.65 
4.65 
4.5 
4.4 
4.5 
4.6 
4.6 
4.95 
4.8 
4.85 
4.9 
4.56 
4.4 
4.3 
4.2 
4.3 
4.25 
4.4 
4.4 
4.26 
6.5 
10.8 


7.96 

6.5 

6.55 

5.1 

4.86 

4.95 

5.1 

4.9 

4.8 

4.65 

4.5 

4.4 

4.45 

4.2 

4.2 

7.0 

&45 

5.3 

4.96 

4.7 

465 

4.5 

4.4 

4.3 

4.3 

4.2 

4.26 

4.46 

4.16 

4.4 

&5 


6.7 

5.2 

5.1 

8  76 

7.25 

&4 

6.2 

5.7 

5.25 

4.95 

4.8 

4.95 

5.15 

5.0 

4.85 

4.65 

5.05 

9.0 

9.6 

6.65 

805 

&6 

&05 

5.6 

6.4 

5.2 

6.0 

6.i 

4.96 

4.76 


Oct.      Nov.     Dec. 


4.7 

4.8 

4.8 

4.8 

4.7 

4.55 

4.5 

4.4 

4.4 

4.5 

5.9 

6.55 

6.35 

4.95 

4.95 

4.8 

4.7 

4.7 

5.0 

4.85 

4.7 

5.05 

5.2 

4.9 

4.75 

4.6 

4.5 

4.6 

4.4 

4.5 

4.5 


4.8 

5.3 

5.0 

5.1 

4.85 

5.5 

4.8 

6.7 

5.0 

5.7 

4.95 

6.6 

6.4 

&6 

5.56 

6.4 

6.2 

5.4 

6.1 

6.3 

4.9 

5.15 

4.8 

5.4 

6.65 

5.15 

4.9 

5.1 

6.2 

4.85 

4.75 

4.7 

4.6 

4.7 

5.36 

4.6 

4.6 

4.95 

5.2 

5.05 

4.9 

4.7 

4.95 

7.1 

Note.— River  frozen  January  1  to  about  March  19  and  again  Decern  l)er  11-31.  During  the  frozen  oeaaon 
gage  heights  were  read  to  the  surface  of  the  water  in  a  hole  cut  m  the  ice.  The  following  comparative 
readings  were  taken: 


Date. 


January  6... 
January  13.. 
January  20.. 
January  27.. 
February  3. . 
February  10. 
February  17. 
February  24. 

March  3 

March  10.... 
March  17. 


December  11 «. 
December  16... 
December  22  b  . 
December  29... 


a  Frozen  over. 


f>  Water  flowing  on  top  of  ice. 


no 
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Station  rating  table  for  Winooski  River  at  Richmond,  Vt.,from  January  1  to  December  31  ^ 

1905. 


Gago 
height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

hoi^. 

Discharge. 

Gage 
height. 

1  Discharge. 

Fret. 

Sec.-ft. 

Feet. 

Sec.-ft. 

Feel. 

Sec.-ft. 

Feet. 

1 

Sec.-fl. 

4.10 

368 

4.90 

1,035 

5.70 

1,925 

6.40 

2, -Si 

4.20 

430 

5.00 

1,141 

5.80 

2,040 

6.50 

2,fm 

4.30 

497 

5.10 

1,250 

5.90 

2,160 

6.60 

3,0Ui 

4.40 

570 

5.20 

1,360 

6.00 

2,280 

6.70 

3,140 

4.50 

651 

5.30 

1,470 

6.10 

2,400 

6.80 

3.265 

4.(iO 

730 

5.40 

1          1,580 

1        6.20 

2,520 

6.90 

3,390 

4.70 

833 

5.50 

1,095 

1        6.30 

2,640 

7.00 

3.530 

4.80 

932 

5.60 

1,810 

i 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baaed  on  four  disrhai^R  nwTH- 
urcnients  made  during  1904-5  and  on  form  of  1904  curve.  It  is  fairly  well  defined  between  gage  heigtits 
4.1  fc3t  and  7.0  feet. 

Entimaied  monthly  discharge  of  Winooski  Rit^r  at  Richmond,  Vt.jfor  1903. 

[Drainage  urea.  885  square  miles.] 

Dischaii^  in  second-f©i»t.  Run-ofi. 

Maximum. 


Month. 


March  19-31 . . . . 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-10. 


11,100 
5,670 
3,715 
2,765 
9,010 
4,760 
7,130 
2,160 
3,650 
3,140 


Minimum. 

Mean. 

Second-fivt 

per  square 

mile. 

l>epth  m 

4,365 

7,062 

8.66 

If." 

1,895 

3,065 

a46 

a^r, 

739 

1,589 

i.m 

i> 

651 

1,515 

1.71 

l.^l 

430 

1.542 

1.74 

zo: 

399 

1,202 

1.36 

1.  oT 

786 

2.240 

2.53 

2.^ 

670 

940 

1.06 

1  r 

739 

1,313 

1.37 

1-SJ 

1,250 

1,762 

1.99 

0,74 

INDEX 
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Acknowledgments 12 

Acre-foot,  definition  of 4 

Albion,  Mich.: 

Reed's  springs  near; 

descri  ption 24 

gage  heights 25 

Allegan,  Mich., 

Kalamazoo  River  near: 

description 22-23 

discharge,  daily 23 

dischaige,  monthly 24 

Alpena,  Mich., 

Thunder  Bay  River  near: 

description 36 

discharge,  daily 37 

discharge,  monthly 37 

Au  Sable  River  at— 
Bamfleld,  Mich.: 

description 38 

discharge 38 

discharge,  monthly 40 

gage  heights 39 

rating  table 39 

Baldwinsville,  N.  Y., 
Seneca  River  at: 

description 7&-77 

discharge,  daily 77 

discharge,  monthly 78 

Bamfleld,  Mich., 

Au  Sable  River  near: 

description 38 

discharge 38 

discharge,  monthly 40 

gage  heights 39 

rating  tabic 39 

Battle  Island,  N.  Y., 
Osw^o  River  at: 

description 74 

discharge,  monthly 76 

gage  heights 75 

ratlngteble 76 

Belgium,  N.  Y., 
Seneca  River  at: 

discharge 78 

Big  Chaxy  River: 

description 101 

drainage  areas 101 

near  Mooers  Junction: 

discharge 101 

near  mouth  (6  miles  above) 

discharge 101 

BlgChazy  River,  North  Branch,  at- 
bridge  above  Park  Creek: 

discharge 101 


Pa^e. 

Big  Chaxy  River,  South  Branch,  at— 
Wood  Falls: 

discharge loi 

Black  River,  N.  Y.,  near 
Felts  Mills: 

description 87 

discharge,  daily 88 

discharge,  monthly 88 

Black  River  basin,  N.  Y.: 

description 86 

Black  River  canal  near— 
Boonvllle,  N.  Y.: 

discharge 87 

Black  River,  Ohio,  near— 
Klyria: 

description 59 

discharge 50 

Boonvllle,  N.  Y., 

Black  River  canal  near: 

discharge 87 

Buchanan.  Mich  , 

St.  Joseph  River  near: 

description 20-21 

discharge,  daily 21 

discharge,  monthly 22 

Cable  station,  figure  showing 8 

Canadice  Lake,  N.  Y.: 

area  and  elevation  of 65 

Canadice  Lake  outlet  near- 
Hemlock,  N.  Y.: 

description 71 

discharge,  monthly 71-72 

Canaseniga  Creek  near 
Mount  Morris,  N.  Y. 

discharge 68 

Cayuga  Lake  at— 
Ithaca,  N.  Y.: 

description 78 

gage  heights 78 

Champlain,  Lake: 

areas  tributary  to 97-98 

description  of  basin 97 

Chfttcaugay  River,  N.  Y.: 

description 92 

near  Ormstown: 

discharge 92 

Chittenango  Creek  at— 
Chittenango,  N.  Y.: 

description 82-83 

discharge 83 

discharge,  monthly 84 

gage  heights 83 

rating  table 84 

Computation,  rules  for 4-5 

lU 
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Cuba  weervolr,  N.  Y.:  Page. 

storage  volume  of 05 

Current  meters,  clasfles  of 8 

methods  of  using &-10 

Cuyahoga  River  at— 
Independence,  Ohio: 

description 5^-00 

discharge 60 

dischai^e,  monthly 62 

gage  heights 60-6 1 

rating  table 61 

De.1ance,  Ohio, 

Tiffin  River  near: 

description iM 

discharge 56 

discharge,  monthly 58 

gage  heights 57  j 

rating  table 58 

Dexter,  Mich.,  I 

Huron  River  at: 

description 44 

discharge 44 

gage  heights 45  \ 

Discharge,  methods  of  measuring  and  com-  ' 

puting 6-11   I 

Drainage  basins,  list  of 2-3 

East  Rush,  N.  Y., 
Honeoye  Creek  at: 

description 72 

discharge,  daily 73  , 

discharge,  monthly 73 

Elyria,  Ohio, 

Black  River  near: 

description 59  | 

discharge 59  I 

English  River  near- 
New  York-Canada  boundary  line:  1 

discharge 92 

Equivalents,  table  of 5-6 

Erie,  Lake,  drainage: 

general  features 43  ' 

station  data 44-62 

Escanaba  River  near— 
Escanaba,  Mich.: 

description 12-13 

discharge 13 

discharge,  monthly 14 

gage  heights 13 

rating  table 14 

Euclid,  N.  Y., 

Oneida  River  near: 

description 80-81 

discharge 81 

discharge,  daily 81-82 

discharge,  monthly 82 

Felts  Mills,  N.  Y., 
Black  River  near: 

description 87 

discharge,  daily 88 

discharge,  monthly 88 

Flatrock,  Mich., 
Huron  River  at: 

description 47-48 

discharge 48 

discharge,  monthly 49 

gage  heights 48 

rating  table 49 

Floats,  use  of,  In  measuring  discharge 8 


Fort  Montgomery,  N.  Y.,  I*i«e- 

Richelieu  River  at: 

description 88-99 

discharge,  monthly lOO 

gage  heights » 

rating  table iflO 

Fort  Wayne,  Ind., 

St.  Joseph  [of  the  Maumee]  River  at: 

description S2  •  o 

discharge 53 

discharge,  monthly >* 

gage  heights MH 

rating  table 34 

St.  Marys  River  at: 

description .v 

discharge .» 

gage  heights 55- Je 

Freeland,  Mich., 

Tittabawassee  River  at: 

description 42 

discharge 42 

gage  heights 43 

French  Landing,  Mich., 
Huron  River  at: 

description 46 

discharge 46 

discharge,  monthly 4T 

gage  heights 46 

rating  table 4T 

Gaging  stations,  equipment  of 7 

Oeddes,  Mich., 

Huron  River  at: 

descri  p  tion 45 

discharge,  monthly 4$ 

Qenesee  River  near- 
Mount  Morris,  N.  Y.: 

description €5-« 

discharge < 66 

discharge,  monthly & 

gage  heights 0-67 

rating  table 67 

Rochester,  N.  Y.: 

description B» 

discharge Tii 

gage  heights 7^ 

Genesee  River  basin: 

description «5 

George,  Lake.    See  I^ke  George. 

Grand  Rapids,  Mich., 
Grand  River  at: 

description a> 

discharge 29 

discharge,  monthly 31 

gage  helghu 30 

rating  table 31 

Grand  River  at— 

Grand  Rapids,  Mich.: 

description js» 

discharge 2» 

discharge  monthly 3l 

gage  heights 30 

rating  table 31 

Jackson,  Mich.: 

discharge 25 

North  Lansing,  Mich.: 

description as 

discharge 27 

diaoharge,  monthly .  f9 
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Grand  River  at—  Page. 

North  Lansing,  ICioh.— Continued. 

gage  helghta 27 

rating  toble 28 

Grand  River  basin,  Mich.: 

description 25 

Hemlock.  N.  Y., 

Canadioe  Lake  outlet  near: 

description 71 

discharge,  monthly 71-72 

Hemlock  Lake,  N.  Y.: 

area  and  elevation  of 65 

Honeoye  Creek  at— 
East  Rush,  N.  Y.: 

description 72 

discbarge,  dally 73 

discharge,  monthly 73 

Honeoye  Lake,  N.  Y.: 

area  and  elevation  of 65 

Huron,  Lake,  drainage: 

general  features 35-36 

stetiondata 36-43 

Huron  River  at— 
Dexter,  Mich.: 

description 44 

discharge 44 

gagehelghts 45 

Flatrock,Mlch.: 

description 47-48 

discharge 48 

discharge,  monthly 49 

,     gagehelghts 48 

rating  table 49 

French  Landing,  Mich.: 

description 46 

discharge 46 

discharge,  monthly. 47 

gage  heights 46 

rating  Uble 47 

Oeddes,Mlch.: 

description 46 

discharge,  monthly 46 

Huron  River  basin: 

description 44 

Hydrographlc  surveys,  annual  appropria- 
tions for— 

organization  and  scope  of 1-4 

Ice-covered  streams,  method  of  measuring 

flow  of 10 

Independence,  Ohio, 
Cuyahoga  River  at: 

description 59-60 

discharge 60 

discharge,  monthly 62 

gage  heights 60-61 

rating  table 61 

Iron  Mountain,  Mich., 
Menominee  River  near: 

description 14-15 

discharge 15 

discharge,  monthly 16 

gagehelghts 15 

rating  table 16 

Iron  River  near- 
Iron  River,  Mkh.: 

description 16-17 

gagehelghts 17 


Ithaca,  N.  Y.,  Page. 

Cayuga  Lake  at: 

description 78 

gage  heights 78 

Jackson,  Mich., 
Grand  River  at: 

discharge 25 

Kalamazoo  River  near— 
Allegan,  Mich.: 

description 22-23 

discharge,  dally 23 

discharge,  monthly 24 

Kalamazoo  River  basin: 

description 22 

Lake  Champlaln: 

areas  tributary  to 97-98 

description  of  basin 97 

Lake  George: 

description 103 

Lake  George  outlet  at— 
Ticonderoga,  N.  Y.: 

description 104 

discharge 104 

discharge,  daily 104-105 

discharge,  monthly 105 

Lake  Erie  drainage: 

general  features 43 

station  data 44-62 

Lake  Huron  drainage: 

general  features 35^36 

sUtiondaU 36-43 

Lake  Michigan  drainage: 

general  features 12 

stetiondata 12-35 

Lake  Onterio  drainage: 

general  features 62 

stetion  date 62-92 

Lakes  in  Genesee  River  basin: 

areas  and  elevations  of 65 

Long  Branch,  N.  Y., 

Onondaga  Lake  outlet  at: 

discharge 92 

Manistee  River  near- 
Sherman,  Mich.: 

description 34 

discharge 34 

gage  heights 35 

Massena  Springs,  N.  Y., 
Raquette  River  at: 

description 94 

discharge 9.5 

discharge,  monthly 96 

gage  heights 95 

rating  table. .  .^ 96 

Maumee  River  near- 
Sherwood,  Ohio: 

description 50 

discharge 50 

discharge,  monthly 52 

gage  heights 61 

rating  table 62 

Maumee  River  basin : 

description 60 

Medina,  N.  Y., 

Oak  Orchard  Creek  near: 

description 62-63 

discharge 63 
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Medina,  N.  Y.— Continued.  Pafipe. 

Oak  Orchard  Creek  near: 

discharge,  monthly 64 

rating  table 64 

Mendon,  Mich., 

Portage  Creek  near: 

description 19 

discharge 20 

St.  Joseph  River  near: 

description 19 

discharge 19 

gage  heights 20 

Menominee  River  near- 
Iron  Mountain,  Mich.: 

description 14-15 

discharge 15 

discharge,  monthly 16 

gage  heights 15 

rating  table 16 

Methods  of  computing  stream  flow 10-1 1 

Methods  of  measuring  stream  flow 6-10 

Michigan,  Lake,  drainage: 

general  features 12 

station  data 12-35 

Middlebury,  Vt., 
Otter  Creek  at: 

description 106 

discharge 106 

gage  heights 107 

Miner's  inch,  definition  of 3 

Mooers  Junction,  N.  Y., 
Big  Chazy  River  near: 

discharge 101 

Moose  River  at— 

Moose  River,  N.Y.: 

description 89- 

discharge,  monthly 90-91 

gage  heights «9-90 

rating  table 90 

Mount  Morris,  N.  Y., 

Canaseraga  Creek  near: 

discharge 68' 

Genesee  River  near: 

description 65-66 

discharge 66 

discharge,  monthly 68 

gage  heights 66-67 

rating  table 67 

Moimt  Morris  power  canal, tail  race  near: 

discharge 69 

Mount  Morris  power  canal,  tail  race  near 
Mount  Morris,  N.Y.: 

discharge 69 

Multiple-point  method  of  measuring  dis- 
charge, description  of 9 

Muskegon  River  at— 
Newaygo,  Mich.: 

description 32-33 

discharge,  daily 33 

discharge,  monthly 34 

Muskegon  River  basin: 

description 32 

Newaygo,  Mich., 

Muskegon  River  at: 

description 32-33 

discharge,  daily 33 

discharge,  monthly 34 


New  York-Canada  boundary  line.  Page. 

English  River  near: 

discharge 92 

North  Lansing,  Mich., 
Grand  River  at: 

description 26 

discharge 27 

discharge,  monthly 2^ 

gage  heights 27 

rating  table > 

Northport,  Wis., 
Wolf  River  at: 

description 17-1'* 

discharge 1* 

gage  heights in 

Oak  Orchard  Creek  near- 
Medina,  N.  Y.: 

description 63-63 

discharge 63 

discharge,  monthly 64 

rating  table 64 

Ogdensburg,  N.  Y., 

Oswegatchie  River  near: 

description S3 

discharge 98 

gage  heigh ts «-S»4 

Omer,  Mich., 

Rifle  River  near: 

discharge 41 

Oneida  River  near- 
Euclid,  N.  Y.: 

description 8D-S1 

discharge 81 

discharge,  daily 8I-.S2 

discharge,  monthly K2 

Onondaga  Lake  outlet  at— 
Long  Branch,  N.  Y.: 

discharge 92 

Ontario,  Lake,  drainage: 

general  features 62 

station  data 63-02 

Ormstown,  N.  Y., 

Chateaugay  River  at: 

discharge se 

Oswegatchie  River  near— 
Ogdensbui^,  N.  Y.: 

description 93 

discharge 98 

gage  heights 93-*l 

Oswego  River  at— 

Battle  Island,  N.Y.: 

description 74 

discharge,  monthly 76 

gage  heights 7-"i 

rathigtable 76 

Oswego  River  basin: 

description 74 

Otter  Creek  at— 
Middlebury,  Vt.: 

description 106 

discharge 106 

gage  heights lo: 

Plattsburg,  N.  Y., 

Saranac  River  near: 

description la; 

discharge,  daily 102-IU{ 

discharge,  monthly la^ 
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Portage  Creek  at—  Page. 

Mendon,  Mich.: 

diacharge 20 
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and  dams  or  other  artificial  obstructions  that  the  gage  height  shall  be  an  index  of  the 
dischaiige. 

There  are  generally  pertinent  to  a  gaging  station  certain  permanent  or  semipermaneDt 
structures  which  are  usually  referred  to  as ''  equipment."  These  are  a  gage  for  determining 
the  fluctuations  of  the  water  surface,  bench  marks  to  which  the  datum  of  the  gage  is  referred, 
permanent  marks  on  a  bridge  or  tagged  line  indicating  the  points  of  measurement,  and, 
where  the  current  is  swift,  some  appliance  (generally  a  secondary  cable)  to  hold  the  meter 
in  position  in  the  water.  As  a  rule  the  stations  are  located  at  bridges  if  the  channel  condi- 
tions are  satisfactory,  as  from  them  the  observations  can  more  readily  be  made  and  the 
cost  of  the  equipment  is  small. 

The  floats  in  common  use  are  the  surface,  subsurface,  and  tube  or  rod  floats.  A  corked 
bottle  with  a  flag  in  the  top  and  weighted  at  the  bottom  makes  one  of  the  most  satisfactory 
surface  floats,  as  it  is  affected  but  little  by  wind.  In  ease  of  flood  measurements  good 
results  can  be  obtained  by  observing  the  velocity  of  floating  cakes  of  ice  or  debris.  In 
case  of  all  surface  float  measurements  coefficients  must  be  used  to  feduoe  the  observed 
velocity  to  the  mean  velocity.  The  subsurface  and  tube  or  rod  floats  are  intended  to  give 
directly  the  mean  velocity  in  the  vertical.  Tubes  give  excellent  results  when  the  channel 
conditions  are  good,  as  in  canals. 

In  measuring  velocity  by  a  float,  observation  is  made  of  the  time  taken  by  the  float  to 
pass  over  the  *^  run,"  a  selected  stretch  of  river  from  50  to  200  feet  long.  In  each  discharge 
measurement  a  large  number  of  velocity  determinations  are  made  at  difforent  points  arro« 
the  stream,  and  from  these  observations  the  mean  velocity  for  the  whole  section  is  deter- 
mined. This  may  be  done  by  plotting  the  mean  positions  of  the  floats  as  indicated  by  the 
distances  from  the  bank  as  ordinates,  and  the  corresponding  times  as  abscissas.  A  cur>*e 
through  these  points  shows  the  mean  time  of  run  at  any  point  across  the  stream,  and  the 
mean  time  for  the  whole  stream  is  obtained  by  dividing  the  area  bounded  by  this  curre 
and  its  axis  by  the  width.  The  length  of  the  run  divided  by  the  mean  time  gives  the  mean 
velocity. 

The  area  used  in  float  measurements  is  the  mean  of  the  areas  at  the  two  ends  of  the  run 
and  at  several  intermediate  sections. 

The  essential  parts  of  the  current  meters  in  use  are  a  wheel  of  some  type,  so  constructed 
that  the  impact  of  flowing  water  causes  it  to  revolve,  and  a  device  for  recording  or  indicating 
the  number  of  revolutions.  The  relation  between  the  velocity  of  the  moving  water  and 
the  revolutions  of  the  wheel  is  determined  for  each  meter.  This  rating  is  done  by  drawing 
the  meter  through  still  water  for  a  given  distance  at  different  speeds  and  noting  the  num- 
ber of  revolutions  for  each  run.  From  these  data  a  rating  table  is  prepared  which  gives 
the  velocity  per  second  for  any  number  of  revolutions. 

Many  kinds  of  current  meters  have  been  constructed.  They  may,  however,  be  chissed 
in  two  general  types — those  in  which  the  wheel  is  made  up  of  a  series  of  cups,  as  the  Price, 
and  those  having  a  screw-propeller  wheel,  as  the  Haskell.  Each,  meter  has  been  developed 
for  use  under  some  special  condition.  In  the  case  of  the  small  Price  meter,  which  has  been 
largely  developed  and  has  been  extensively  used  by  the  United  States  Creological  Survey. 
an  attempt  has  been  made  to  get  an  instrument  which  could  be  used  under  practically  all 
conditions. 

Current-meter  measurements  may  be  made  from  a  bridge,  cable,  a  boat,  or  by  wading, 
and  gaging  stations  may  be  classified  in  accordance  with  such  use.  Figure  I  show»  a 
typical  cable  station. 

In  making  the  measurement  an  arbitrary  number  of  points  are  laid  off  on  a  line  perpen- 
dicular  to  the  thread  of  the  stream.  The  points  at  which  the  velocity  and  depth  are 
observed  are  known  as  measuring  points,  and  are  usually  fixed  at  regular  intervals  varying 
from  2  to  20  feet,  depending  upon  the  size  and  conditions  of  the  stream.  Perpendiculars 
dropped  from  the  measuring  points  divide  the  gaging  section  into  strips.  For  each  strip 
or  pair  of  strips  the  mean  velocity,  area,  and  discharge  are  determined  independently,  so 
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that  conditions  existing  in  one  part  of  the  stream  may  not  be  extended  to  parts  where  they 
do  not  apply. 

There  are  in  general  use  three  classes  of  methods  of  measuring  velocity  with  current 
meters — multiple-point,  single-point,  and  integration. 

The  three  principal  multiple-point  methods  in  general  use  are  the  vertical  velocity-curve, 
0.2  and  0.8  depth,  and  top,  bottom,  and  mid-depth. 

In  the  vertical  velocity-curve  method  a  series  of  velocity  determinations  are  made  in 
each  vertical  at  regular  intervals,  usually  from  0.5  to  1  foot  apart.  By  plotting  these 
velocities  as  abscissas  and  their  depths  as  ordinates,  and  drawing  a  smooth  curve  among 
the  resulting  points,  the  vertical  velocity  curve  is  developed.  This  cur\'e  shows  graphic- 
ally the  nukgnitude  and  changes  in  velocity  from  the  surface  to  the  bottom  of  the  stream. 
The  mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  area  bounded  by  this 
velocity  curve  and  its  axis  by  the  depth.  On  account  of  the  length  of  time  required  to 
make  a  complete  measurement  by  this  method^  its  use  is  limited  to  the  determination  of 
coefficients  for  purposes  of  comparison  and  to  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  successively  at  0.2  and  0.8  of  the 
depth  and  the  mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity  for 
that  vertical.  Assuming  that  the  vertical  velocity-curve  is  a  common  parabola  with 
horizontal  axis,  the  mean  of  the  velocities  at  0.22  and  0.79  of  the  depth  will  give  (closely) 
the  mean  velocity  in  the  vertical.  Actual  observations  under  a  wide  range  of  conditions 
show  that  this  second  multiple-point  method  gives  the  mean  velocity  very  closely  for  open- 
water  conditions  where  the  depth  is  over  5  feet  and  the  bed  comparatively  smooth,  and 
moreover  the  indications  are  that  it  will  hold  nearly  as  well  for  ice-covered  rivers. 

In  the  third  multiple-point  method  the  meter  is  held  at  mid-depth,  at  0.5  foot  below  the 
surface,  and  at  0.5  foot  above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing 
by  6  the  sum  of  the  top  velocity,  four  times  the  mid-depth  velocity,  and  the  bottom  velocity. 
This  method  may  be  modified  by  observing  at  0.2,  0.6,  and  0.8  depth. 

The  single-point  method  consists  in  holding  the  meter  either  at  the  depth  of  the  thread 
of  mean  velocity  or  at  an  arbitrary  depth  for  which  the  coefficient  for  reducing  to  mean 
velocity  has  been  determined. 

Extensive  experiments  by  vertical  velocity-curves  show  that  the  thread  of  mean  velocity 
generally  occurs  at  from  0.5  to  0.7  of  the  total  depth.  In  general  practice  the  thread  of 
mean  velocity  is  considered  to  be  at  0.6  depth,  at  which  point  the  meter  is  held  in  the 
majority  of  measurements.  A  lai^  number  of  vertical  velocity-curve  measurements  taken 
on  many  streams  and  under  varying  conditions  show  that  the  average  coefficient  for  reduc- 
ing the  velocity  obtained  at  0.6  depth  to  mean  velocity  is  practically  unity. 

In  the  other  principal  single-point  method  the  meter  is  held  near  the  surface,  usually  1 
foot  below,  or  low  enough  to  be  out  of  the  effect  of  wind  or  other  disturbing  influences. 
This  is  known  as  the  subsurface  method.  The  coefficient  for  reducing  the  velocity  taken 
at  the  subsurface  to  the  mean  has  been  found  to  be  from  0.85  to  0.95,  depending  upon  the 
stage,  velocity,  and  channel  conditions.  Tlie  higher  the  stage  the  lai^er  the  coefficient. 
This  method  is  especially  adapted  for  flood  measurements,  or  when  the  velocity  is  so  great 
that  the  meter  can  not  be  kept  at  0.6  depth. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a  slow,  uniform  speed 
from  the  surface  to  the  bottom  and  back  again  to  the  surface,  and  noting  the  number  of 
revolutions  and  the  time  taken  in  the  operation.  This  method  has  the  advantage  that 
the  velocity  at  each  point  in  the  vertical  is  measured  twice.  It  is  well  adapted  for  meas- 
urements under  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  in  the  velocity  method  of  determining  the  discharge 
of  a  stream,  depends  on  the  stage  of  the  river,  which  is  observed  on  the  gage,  and  on  the 
general  contour  of  the  bed  of  the  stream,  which  is  determined  by  soundings.  The  soundings 
are  usually  taken  at  each  measuring  point  at  the  time  of  the  discharge  measurement,  either 
by  using  the  meter  and  cable  or  by  a  special  sounding  line  or  rod.  For  streams  with  per- 
manent beds  standard  cross  sections  are  usually  taken  during  low  water.    These  sections 
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serve  to  check  the  soundings  which  are  taken  at  the  time  of  the  measurements,  and  from 
them  any  change  which  may  have  taken  place  in  the  bed  of  the  stream  can  be  detected. 
They  are  also  of  value  in  obtaining  the  area  for  use  in  computations  of  high-water  meas- 
urements, as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  velocities  and  depths  at 
various  points  of  measurement  the  measuring  section  is  divided  into  elementary  strips,  as 
shown  in  fig.  1,  and  the  mean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  a  double  strip.  The  total  discharge  and  the  area  are  the  sums  of  those 
for  the  various  strips,  and  the  mean  velocity  is  obtained  by  dividing  the  total  discharge  by 
the  total  area. 

The  determination  of  the  flow  of  an  ice-covered  stream  is  difficult,  owing  to  diversity  and 
instability  of  conditions  during  the  winter  period  and  also  to  lack  of  definite  infoniuition  in 
regard  to  the  laws  of  flow  of  water  under  ice.  The  method  now  employed  is  to  make  fre- 
quent discharge  measurements  during  the  frozen  periods  by  the  vertical  velocity-curve 
method,  and  to  keep  an  accurate  record  of  the  conditions,  such  as  the  gage  height  to  the  sui^ 
face  of  the  water  as  it  rises  in  a  hole  cut  in  the  ice,  the  thickness  and  character  of  the  ice, 
etc. 

From  these  data  an  approximate  estimate  of  the  daily  flow  can  be  made  by  constructing 
a  rating  curve  (really  a  series  of  curves)  similar  to  that  used  for  open  channels,  but  consider- 
ing in  addition  to  gage  heights  and  discharge  varying  thickness  of  ice.  Such  data  as  an> 
available  in  regard  to  this  subject  are  published  in  WateivSupply  Paper  No.  146,  pp.  141-148. 

OFFICE  METHODS  OF  COMPUTING  RUN-OFF. 

There  are  tw;o  principal  methods  of  estimating  run-off,  depending  upon  whether  or  not 
the  bed  of  the  stream  is  permanent. 

For  stations  on  streams  with  permanent  beds  the  first  step  in  computing  the  run-off  is  the 
construction  of  the  rating  table,  which  shows  the  discharge  corresponding  to  any  stage  of 
the  stream.  This  rating  table  is  applied  to  the  record  of  stage  to  determine  the  amount  of 
water  flowing.  The  construction  of  the  rating  table  depends  upon  the  method  used  in  meas- 
uring flow. 

For  a  station  at  a  weir  or  dam  the  basis  for  the  rating  table  is  some  standard  weir  formula. 
The  coefficients  to  be  used  in  its  application  depend  upon  the  type  of  dam  and  other  condi- 
tions near  its  crest.  After  inserting  in  the  weir  formula  the  measured  length  of  crest  and 
assumed  coefficient,  the  discharge  is  computed  for  various  heads,  and  the  rating  table  con- 
structed. 

The  data  necessary  for  the  construction  of  a  rating  table  for  a  velocity-area  station  arr  the 
results  of  the  discharge  measurements,  which  include  the  record  of  stage  of  the  river  at  the 
time  of  measurement,  the  area  of  the  cross  section,  the  mean  velocity  of  the  current,  and  the 
quantity  of  water  flowing,  and  a  thorough  knowledge  of  the  conditions  at  and  in  the  vicinity 
of  the  station. 

Tlie  constmction  of  the  rating  table  depends  upon  the  following  laws  of  flow  for  open  per- 
manent channels:  (1)  The  dischai^e  will  remain  constant  so  long  as  the  conditions  at  or 
near  the  gaging  station  remain  constant.  (2)  Neglecting  the  change  of  slope  due  to  ih** 
rise  and  fall  of  the  stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a  given 
stage.     (3)  The  discharge  is  a  function  of  and  increases  gradually  with  the  stage. 

The  plotting  of  results  of  the  various  discharge  measurements,  using  gage  heights  as  ordi- 
nates,  and  diachargp,  mean  velocity,  and  area  as  abscissas,  will  define  curves  which  show  the 
discharge,  mean  velocity,  and  area  corresponding  to  any  gage  height.  For  the  development 
of  these  curves  there  should  be,  therefore,  a  sufficient  number  of  discharge  measurements  to 
cover  the  range  of  the  stage  of  the  stream.  Fig.  2  shows  a  typical  rating  curve  with  its  cor^ 
responding  mean  velocity  and  area  curves. 

As  the  discharge  is  the  product  of  two  factors,  the  area  and  the  mean  velocity,  any  changp 
in  either  factor  will  produce  a  corresponding  change  in  the  dischaige.  Hieir  curves  arr 
therefore  constructed  in  order  to  study  each  independently  of  the  other. 
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The  area  curve  can  be  definitely  determined  from  accurate  soundings  extending  to  the 
limits  of  high  water.  It  is  always  concave  toward  the  horizontal  axis  or  on  a  straight  line, 
unless  the  banks  of  the  stream  are  overhanging. 

The  form  of  the  mean  velocity  curve  depends  chiefly  upon  the  surface  slope,  the  rough- 
ness of  the  bed,  and  the  cross  section  of  the  stream.  Of  these  the  slope  is  the  principal  fac- 
tor. In  accordance  with  the  relative  change  of  these  factors  the  curve  may  be  either  a 
straight  line,  convex  or  concave  toward  either  axis,  or  a  combination  of  the  three.  From  a 
careful  study  of  the  conditions  at  any  gaging  station  the  form  which  the  vertical  velocity- 
curve  will  take  can  be  predicted,  and  it  may  bo  extended  with  reasonable  certainty  to  stages 
beyond  the  limits  of  actual  measurements.  Its  principal  use  is  in  connection  with  the.  area 
curve  in  locating  errors  in  discharge  measurements  and  in  constructing  the  rating  table. 

The  discharge  curve  is  defined  primarily  by  the  measurements  of  discharge,  which  are 
studied  and  weighted  in  accordance  with  the  local  conditions  existing  at  the  time  of  each 
measurement.  The  curve  may,  however,  best  be  located  between  and  beyond  the  measure- 
ments by  means  of  curves  of  area  and  mean  velocity.  This  curve  under  normal  conditions 
is  concave  toward  the  horizontal  axis  and  is  generally  parabolic  in  form. 

In  the  preparation  of  the  rating  table  the  discharge  for  each  tenth  or  half  tenth  on  the 
gage  is  taken  from  the  curve.  The  differences  between  successive  discharges  are  then  taken 
and  adjusted  according  to  the  law  that  they  shall  either  be  constant  or  increasing. 
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Fig.  2.— Rating,  area,  and  mean  velocity  curves  for  South  Fork  Skykoinish  River  near  Index.  Wash. 

The  determination  of  daily  discharge  of  streams  with  changeable  beds  is  a  difficult  prol>- 
lem.  In  case  there  is  a  weir  or  dam  available,  a  condition  which  seldom  exists  on  streams 
of  this  class,  estimates  can  be  obtained  by  its  use.  In  case  of  velocity-area  stations  frequent 
discharge  me^isuroments  must  be  made  if  the  estimates  are  to  be  other  than  rough  approxi- 
mations. For  stations  with  beds  which  shift  slowly  or  are  materially  changed  only  during 
floods,  rating  tables  can  be  prepared  for  periods  between  such  changes,  and  satisfactory 
results  obtained  with  a  limited  number  of  measurements,  provided  that  some  of  them  are 
taken  soon  after  the  change  occurs.  For  streams  with  continually  shifting  beds,  such  as  the 
(Colorado  and  Rio  Grande,  discharge  measurements  should  be  made  every  two  or  three  days, 
ami  the  discharges  for  intervening  days  obtained  either  by  interpolation,  modified  by  gage 
height,  or  by  Professor  Stout's  method,  which  has  been  described  in  full  in  the  Nineteenth 
Annual  Report,  Part  IV,  p.  323,  and  in  the  Engineering  News  of  April  21,  1904.  This 
method,  or  a  graphical  application  of  it,  is  also  much  used  in  estimating  flow  at  stations 
where  the  bed  shifts  but  slowly. 
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COOPERATION  AND  ACKNOW^LEDGMENTS. 

Most  of  the  measurementA  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  to  corporations  who 
have  assisted  the  local  hydrographers  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  supplying  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  distnct 
hydrographers  and  others  who  have  aided  in  furnishing  and  preparing  the  data  contained  in 
this  report: 

/atfioM.— District  hydrographer,  F.  W.  Hanna,a  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 
Aclcnowledgznent  is  due  to  the  Sterling  Manufacturing  Company  for  the  establishment  of  two  duu: 
gages  on  the  Avenue  Q  Bridge,  Sterling,  III.' 

/fidiana.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

/otoa.— District  hydrographer,  F.  W.  Uanna,  assisted  by  M.  S.  Brennan.  Acknowledgment  should 
be  made  to  Frank  Dearborn,  of  Stone  City,  Iowa,  for  voluntary  gage  readings  for  the  station  on  Wapsi- 
pinicon  River. 

Minmtota.—DiBtrict  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engincvriog 
department  of  the  University  of  North  Dakota. 

Jfontona.— District  hydrographer,  C.  C.  Babb,  assisted  by  L.  R.  Stockman,  II.  M.  Morse,  W.  B. 
Freeman,  and  A.  M.  Crain. 

North  i>aA:oto.— District  hydrographer,  F.  W.  Hanna,  assisted  by  £.  F.  Chandler  of  tlie  engineering 
department  of  the  University  of  North  Dakota. 

iri«con<<n.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan. 

HUDSON  BAY  DRAINAGE. 

GENERAL  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pass  through  Lake  Winni- 
peg and  thence  into  the  hay  through  Nelson  River.  The  two  principal  tributaries  of  Lake 
Winnipeg,  and  thus,  indirectly,  of  Nelson  River,  are  the  Saskatchewan  and  Red  River. 
The  Saskatchewan  drains  the  major  portions  of  the  provinces  of  Alberts  and  Saskatxr-hewan 
and  the  northwestern  part  of  Assiniboia,  in  the  Dominion  of  Canada,  and,  through  Sc. 
Mary  River,  a  small  area  in  northwestern  Montana  in  the  United  States.  Red  River  drains 
a  large  basin  in  the  United  States,  covering  portions  of  Minnesota  and  North  and  South 
Dakota.     Both  rivers  are  large  and  important. 

ST.  MARY  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian  boundary  line,  on  the 
eastern  slope  of  the  main  range  of  the  Rocky  Mountains^^in  a  region  of  perpetual  snow  and 
in  the  midst  of  numerous  glaciers.  It  starts  from  the  great  Blackfoot  Glacier,  probably 
the  largest  in  the  Rocky  Mountains  within  the  United  States,  and  receives  affluents  fmm 
at  least  a  dozen  lesser  glaciers.  These  small  streams  unite  within  a  short  distance  from 
their  sources  and  flow  into  a  lake  hemmed  in  by  high  mountains,  known  as  Upper  St.  Marr 
Lake.  Below  this  lake,  and  separated  from  it  by  a  narrow  strip  of  land,  is  Lower  St.  Marr 
Lake.  The  aggregate  length  of  these  two  lakes  is  about  22  mOes.  The  river  flows  out  iif 
the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea  level,  and  within  2  mik^s  Ls 
joined  by  a  stream  nearly,  if  not  quite,  as  large  as  itself,  known  as  Swiftcurrent  CYeek,  whirl, 
is  fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers.  From  the  confluence  ol 
these  streams  to  the  international  boundary,  a  distance  of  12  miles,  the  St.  Mary  flows  in  s 
northerly  direction,  receiving  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
Entering  the  province  of  Alberta  it  empties  into  Belly  River,  its  waters  eventually  finding 
their  way  through  the  Saskatchewan  into  Hudson  Bay. 

A  canal  has  been  constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Company 
to  divert  water  from  the  right  bank  of  St.  Mary  River  about  5  miles  below  the  international 
boundary  line. 


a  Ofllc©  of  tho  district  hydrographer  for  Mississippi  Valley,  876-877  Federal  Building.  Chicago,  lU. 
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ST.  MARY  RIVER  NEAR  BABB,  MONT. 

This  station  was  established  April  9, 1902.  It  is  located  at  Henry  Henkel's  ranch,  about 
1  mile  east  of  his  house,  and  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500 
feet  below  the  foot  of  Lower  St.  Mary  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  high  and  rocky  and  is  not  liable  to  overflow;  the  left  bank  is  comparatively  low  and  might 
be  overflowed  by  extremely  high  water.  The  bed  of  the  stream  is  covered  with  gravel  and 
bowlders.    The  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  middle  of  the  cottonwood  tree  to  which 
the  cable  is  fastened. 

The  gage  is  read  once  daily  by  Henry  Henkel.  The  original  gage  was  of  the  wire  tjrpe 
and  was  supported  on  a  horizontal  arm  extending' over  the  river  and  fastened  to  a  cotton- 
wood  stump  about  1 ,000  feet  above  the  cable  from  which  measurements  were  made.  The 
length  of  the  wire  from  the  marker  to  the  bottom  of  the  weight  was  1L40  feet.  This  was 
replaced  on  August  23, 1905,  by  a  chain  gage,  11.35  feet  long.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  Spike  in  the  foot  of  a  cottonwood  tree  30  feet  north  of  the  gage, 
marked  "B.  M.  9.24,''  the  figures  denoting  elevation  above  gage  datum.  (2)  A  60-penny 
spike  in  the  base  of  a  cottonwood  tree  125  feet  above  the  gage;  elevation  above  gage  datum, 
9.61  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  231;  100,  pp  483-484;  130,  pp  20-21. 
Dlflchaz^r  85,  p  232;  100,  p  484. 

DlschaTge.  monthly:  85,  p  233;  100,  p  486;  130,  p  2^-24. 
Ga«e  heights:  85.  p  232;  100,  pp  484-485;  130,  pp  21-22. 
Rating  tables:  85,  p  233;  100,  p  485;  130.  p  22. 

Discharge  measurements  of  SL  Mary  River  near  Babb,  Moni.,  in  1906. 


Date. 


Hydrographer. 


April  26 Stockman  and  Morse . 

May  29 i  H.  M.  Morse 

June  18 do 

July  18 '  A.M.  Grain 


July  20 

August  11 

September  6. . . 
September  23.. 
November  17 . , 


H.M.  Morse 

A.M.  Grain 

do 

Morse  and  Freeman . 
W.  B.  Freeman 


Width. 


Feet. 
56 
96 
100 
97 
95 
94 
81 
68 


Area  of 
section. 


Mean 
velocity. 


Square 

Feet  per 
second. 

79 

2.51 

212 

3.90 

269 

5.44 

219 

4.86 

212 

4.34 

163 

4.07 

109 

3.14 

95 

2.45 

80 

2.15 

Gage 
height. 


Feet. 
1.85 
3.32 
4.01 
3.48 
3.30 
2.92 
2.11 
1.98 
1.85 


Dis- 
charge. 

Second- 
feet. 

194 

840 

1,458 

1,047 

922 

666 

344 

233 

172 
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hydrographers  and  others  who  have  aided  in  furnishing  and  preparing  the  data  contained  in 
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///tnoM.— District  hydrographer,  F.  W.  Hanna,a  assisted  by  M.  S.  Bretman  and  Sidney  K.  Clapp. 
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/ndidna.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

/ouTa.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan.  Acknowledgment  should 
be  made  to  Frank  Dearborn,  of  Stone  City,  Iowa,  for  voluntary  gage  readings  for  the  station  on  Waps;- 
pinicon  River. 

iftnn««oto.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engineehog 
department  of  the  University  of  North  Dakota. 

ifontona.— District  hydrographer,  C.  C.  Babb,  assisted  by  L.  R.  Stockman,  H.  M.  Morse,  W.  B. 
Freeman,  and  A.  M.  Crain. 

North  Daitoto.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  tlie  engioeerizig 
department  of  the  University  of  North  Dakota. 

ITtffcoTMin.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan. 

HUDSON  BAY  DRAINAGE. 

GENERAL  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pass  through  Lake  Winni- 
peg and  thence  into  the  bay  through  Nelson  River.  The  two  principal  tributaries  of  Lake 
Winnipeg,  and  thus,  indirectly,  of  Nelson  River,  are  the  Saskatchewan  and  Red  River. 
The  Saskatchewan  drains  the  major  portions  of  the  provinces  of  Alberta  and  Saskatchewan 
and  the  northwestern  part  of  Assiniboia,  in  the  Dominion  of  Canada,  and,  through  St. 
Mary  River,  a  small  area  in  northwestern  Montana  in  the  United  States.  Red  River  drains 
a  large  basin  in  the  United  States,  covering  portions  of  Minnesota  and  North  and  South 
Dakota.     Both  rivers  are  large  and  important. 

ST.  MARY  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian  boundary  line,  on  the 
eastern  slope  of  the  main  range  of  the  Rocky  Mountains^^in  a  region  of  perpetual  snow  and 
in  the  midst  of  numerous  glaciers.  It  starts  from  the  great  Blackfoot  Glacier,.  probaMy 
the  larg&st  in  the  Rocky  Mountains  within  the  United  States,  and  receives  affluents  (nmi 
at  least  a  dozen  lesser  glaciers.  These  small  streams  unite  within  a  short  distance  fn>m 
their  sources  and  flow  into  a  lake  henuned  in  by  high  mountains,  known  as  Upper  St.  Mary 
Lake.  Below  this  lake,  and  separated  from  it  by  a  narrow  strip  of  land,  is  Lower  St.  Mary 
Lake.  The  aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows  out  «^ 
the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea  level,  and  within  2  miles  U 
joined  by  a  stream  nearly,  if  not  quite,  as  large  as  itself,  known  as  Swiftcurrent  Creek,  which 
is  fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers.  From  the  confluem*e  of 
these  streams  to  the  international  boundary,  a  distance  of  12  miles,  the  St.  Mary  flows  in  a 
northerly  direction,  receiving  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
Entering  the  province  of  Alberta  it  empties  into  Belly  River,  its  waters  eventually  finding 
their  way  through  the  Saskatchewan  into  Hudson  Bay. 

A  canal  has  been  constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Companv 
to  divert  water  from  the  right  bank  of  St.  Mary  River  about  5  miles  below  the  international 
boundary  line. 

a  Office  of  the  district  hydrographer  for  Mississippi  Valley,  87&-877  Federal  Building,  Chicago.  111. 
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ST.  MARY  RIVER  NEAR  BABB,  MONT. 

This  station  was  established  April  9, 1902.  It  is  located  at  Henry  Henkel's  ranch,  about 
1  mile  east  of  his  house,  and  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500 
feet  below  the  foot  of  Lower  St.  Mary  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  high  and  rocky  and  is  not  liable  to  overflow;  the  left  bank  is  comparatively  low  and  might 
be  overflowed  by  extremely  high  water.  The  bed  of  the  stream  is  covered  with  gravel  and 
bowlders.    The  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  middle  of  the  cottonwood  tree  to  which 
the  cable  is  fastened. 

The  gage  is  read  once  daily  by  Henry  Henkel.  The  original  gage  was  of  the  wire  t3rpe 
and  was  supported  on  a  horizontal  arm  extending' over  the  river  and  fastened  to  a  cotton- 
wood  stump  about  1,000  feet  above  the  cable  from  which  measurements  were  made.  The 
length  of  the  wire  from  the  marker  to  the  bottom  of  the  weight  was  11.40  feet.  This  was 
replaced  on  August  23, 1905,  by  a  chain  gage,  1 1.35  feet  long.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  Spike  in  the  foot  of  a  cottonwood  tree  30  feet  north  of  the  gage, 
marked  "B.  M.  9.24,"  the  figures  denoting  elevation  above  gage  datum.  (2)  A  60-penny 
spike  in  the  base  of  a  cottonwood  tree  125  feet  above  the  gage;  elevation  above  gage  datum, 
9.61  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  231;  100,  pp  483-484;  130,  pp  20-21. 
Discharge:  85,  p  232;  100,  p  484. 

Dischaige,  monthly:  85,  p  233;  100,  p  486;  130,  p  23-24. 
Gage  heights:  85,  p  232;  100,  pp  484-485;  130,  pp  21-22. 
Rating  tables:  85,  p  233;  100,  p  485;  130,  p  22. 

Discharge  measurements  of  St,  Mary  River  near  Babb,  MorU.j  in  1905. 


Date. 


I 


Hydrographer. 


April  26 '  Stockman  and  Morse . 


H. 


M.  Morse . 

-do 

M.  Grain.. 


May  29.... 
June  18... 
July  18.... 

July  20 :  H.M.  Morse 

August  11 A.M.  Grain 

September  6... 
September  23.. 
November  17 . . 


....do 

Morse  and  Freeman . 
W.  B.  Freeman 


Width. 


Ftet. 
56 
96 
100 
97 
95 
94 
81 
68 


Area  of 
section. 


Square 
feet. 

79 

212 

289 

219 

212 

163 

109 

05 

80 


Mean 
velocity. 


Feet 'per 
second. 

2.51 

3.96 

5.44 

4.86 

4.34 

4.07 

3.14 

2.45 

2.15 


Gage 
leight. 


heigl 


Feet. 
1.85 
3.32 
4.01 
3.48 
3.30 
2.92 
2.11 
1.98 
1.85 


Dis- 
charge. 

Second- 
feet. 

194 

840 

1,458 

1,047 

922 

666 

344 

233 

172 
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16  8TBEAM   MEASUREMENTS    IN   1905,   PART   VII, 

COOPERATION  AND  ACKNOWLEOGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  to  corporations  who 
have  assisted  the  local  hydrographers  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  supplying  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  aided  in  furnishing  and  preparing  the  data  contained  in 
this  report: 

//ZinoM.— District  hydrographer,  F.  W.  Hanna^a  assisted  by  M.  S.  Brennan  and  Sidney  K.  ClApp. 
Acknowledgment  is  due  to  the  Sterling  Manufacturing  Company  for  the  establishment  of  tvo  cfamin 
gages  on  the  Avenue  G  Bridge,  Sterling,  III/ 

/lufiana.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

/otoa.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan.  Acknowledgment  should 
be  made  to  Frank  Dearborn,  of  Stone  City,  Iowa,  for  voluntary  gage  readings  for  the  station  on  Wapd- 
plnicon  River. 

i/tnn««o(a.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E,  F.  Chandler,  of  the  engineering 
department  of  the  University  of  North  Dakota. 

Jfontana.— District  hydrographer,  C.  C.  Babb,  assisted  by  L.  R.  Stockman,  H.  M.  Morse,  W.  B. 
Freeman,  and  A.  M.  Craln. 

North  Dakota.— Diatrict  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  tlie  engineering 
department  of  the  University  of  North  Dakota. 

M«con«in.— District  hydrographer,  F.  W.  Haima,  assisted  by  M.  S.  Brennan. 

HUDSON  BAY  DRAINAGE. 

GENERAL  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pass  through  Lake  Winni- 
peg and  thence  into  the  bay  through  Nelson  River.  The  two  principal  tributaries  of  Lake 
Winnipeg,  and  thus,  indirectly,  of  Nelson  River,  are  the  Saskatchewan  and  Red  River. 
The  Saskatchewan  drains  the  major  portions  of  the  provinces  of  Alberta  and  Saskatchewan 
and  the  northwestern  part  of  Assiniboia,  in  the  Dominion  of  Canada,  and,  through  St. 
Mary  River,  a  small  area  in  northwestern  Montana  in  the  United  States.  Red  River  dnuD!« 
a  large  basin  in  the  United  States,  covering  portions  of  Minnesota  and  North  and  South 
Dakota.    Both  rivers  are  large  and  important. 

ST.  MARY  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian  boundary  line,  on  the 
eastern  slope  of  the  main  range  of  the  Rocky  Moim tains,  in  a  region  of  perpetual  snow  and 
in  the  midst  of  numerous  glaciers.  It  starts  from  the  great  Blackfoot  Glacier,  probahlr 
the  largest  in  the  Rocky  Mountains  within  the  United  States,  and  receives  affluents  fnmi 
at  least  a  dozen  lesser  glaciers.  These  small  streams  unite  within  a  short  distance  fnim 
their  sources  and  flow  into  a  lake  hemmed  in  by  high  mountains,  known  as  Upper  St.  Mary 
Lake.  Below  this  lake,  and  separated  from  it  by  a  narrow  strip  of  land,  is  Lower  St.  Mar}* 
Lake.  The  aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows  out  of 
the  lower  lake,  the  elevation  of  which  is  4,4(50  feet  above  sea  level,  and  within  2  miles  U 
joined  by  a  stream  nearly,  if  not  quite,  as  large  as  itself,  known  as  Swiftcurrent  Creek,  whi«-h 
is  fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers.  From  the  confluence  c»f 
these  streams  to  the  international  boundary,  a  distance  of  12  miles,  the  St.  Mary  flows  in  a 
northerly  direction,  receiving  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
Entering  the  province  of  Alberta  it  empties  into  Belly  River,  its  waters  eventually  finding 
their  way  through  the  Saskatchewan  into  Hudson  Bay. 

A  canal  has  been  constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Companv 
to  divert  water  from  the  right  bank  of  St.  Mary  River  about  5  miles  below  the  intematii>nal 
boundary  line. 

a  Office  of  the  district  hydrographer  for  Mississippi  Valley,  876-S77  Federal  Building,  Chicago,  111. 
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ST.  MARY  RIVER  NEAR  BABB,  MONT. 

This  station  was  established  April  0,  1902.  It  is  located  at  Henry  Henkel's  ranch,  about 
1  mile  east  of  his  house,  and  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500 
feet  below  the  foot  of  Lower  St.  Mary  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  high  and  rocky  and  is  not  liable  to  overflow;  the  left  bank  is  comparatively  low  and  might 
be  overflowed  by  extremely  high  water.  The  bed  of  the  stream  is  covered  with  gravel  and 
bowlders.    The  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  on  the  left  bank  ^t  the  middle  of  the  cottonwood  tree  to  which 
the  cable  is  fastened. 

The  gage  is  read  once  daily  by  Henry  Henkel.  The  original  gage  was  of  the  wire  type 
and  was  supported  on  a  horizontal  arm  extending'  over  the  river  and  fastened  to  a  cotton- 
wood  stump  about  1,000  feet  above  the  cable  from  which  measurements  were  made.  The 
length  of  the  wire  from  the  marker  to  the  bottom  of  the  weight  was  11.40  feet.  This  was 
replaced  on  August  23, 1905,  by  a  chain  gage,  11.35  feet  long.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  Spike  in  the  foot  of  a  cottonwood  tree  30  feet  north  of  the  gage, 
marked  "  B.  M.  9.24,''  the  figures  denoting  elevation  above  gage  datum.  (2)  A  60-penny 
spike  in  the  base  of  a  cottonwood  tree  125  feet  above  the  gage;  elevation  above  gage  datum, 
9.61  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  231;  100,  pp  483-484;  130,  pp  20-21. 
Discharge:  85,  p  232;  100,  p  484. 

Dischaige.  monthly:  85,  p  233;  100,  p  486;  130,  p  2^-24. 
Gage  heights:  85,  p  232;  100,  pp  484-485;  130,  pp  21-22. 
Rating  tables:  85,  p  233;  100,  p  485;  130,  p  22. 

Discharge  measurements  of  St.  Mary  River  near  Babh,  Mont.f  in  1906. 


Date. 


Hydrographer. 


April  26 1  Stockman  and  Morse. 

May  29 1  n.  M.  Morse 


June  18 

July  18 

July  20 , 

August  U 

September  6.. 
September  23. 
November  17 . 


....do 

A.M.  Grain 

H.M.  Morse 

A.M.  Grain 

....do 

Morse  and  Freeman . 
W.  B.  Freeman 


Width. 


Feet. 
56 
96 
100 
97 
95 
94 
81 
68 


Area  of 
section. 

Mean 
velocity. 

Gaxe 
height. 

Square 

Feet  per 
second. 

Feet. 

79 

2.51 

1.85 

212 

3. 96 

3.32 

269 

5.44 

4.01 

219 

4.86 

3.48 

212 

4.34 

3.30 

163 

4.07 

2.92 

109 

3.14 

2.11 

95 

2.45 

1.98 

80 

2.15 

1.85 

Dis- 
charge. 

Second- 
feet. 

194 

840 

1,458 

1,047 

922 

666 

344 

233 

172 
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16  STREAM   MEASUREMENTS    IN   1905,   PART   VII. 

COOPERATION  AND  ACKNOWLEOGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  to  corporations  who 
have  assisted  the  local  hydrographers  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  supplying  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  aided  in  furnishing  and  preparing  the  data  contained  in 
this  report: 

/ainou. —District  hydrographer,  F.  W.  Hanna,a  assisted  by  M.  S.  Brennan  and  Sidney  K.  CUpp. 
Acknowledgment  is  due  to  tlie  Sterling  Manufacturing  Company  for  the  establishment  of  two  chaic 
gages  on  the  Avenue  G  Bridge,  Sterling,  111/ 

/Tufiana.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

JoK^a.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan.  Acknowledgment  shoald 
be  made  to  Frank  Dearborn,  of  Stone  City,  Iowa,  for  voluntary  gage  readings  for  the  station  on  Waps- 
pinicon  River. 

Minnewta.—Diatiict  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engineerir^ 
department  of  the  University  of  North  Dakota. 

Jfontona.— District  hydrographer,  C.  C.  Babb,  assisted  by  L.  R.  Stockman,  H.  M.  MorRe,  W.  B. 
Freeman,  and  A.  M.  Crain. 

North  Dakota.—DiatTict  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler  of  the  engineering 
department  of  the  University  of  North  Dakota. 

IFwcofMtn.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan. 

HUDSON  BAY  DRAINAGE. 

GENERAL  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pass  through  Lake  Winni- 
peg and  thence  into  the  bay  through  Nelson  River.  The  two  principal  tributaries  of  Lake 
Winnipeg,  and  thus,  indirectly,  of  Nelson  River,  are  the  Saskatchewan  and  Red  River. 
The  Saskatchewan  drains  the  major  portions  of  the  provinces  of  Alberta  and  Saskatchewan 
and  the  northwestern  part  of  Assiniboia,  in  the  Dominion  of  Canada,  and,  through  St. 
Mary  River,  a  small  area  in  northwestern  Montana  in  the  United  States.  Red  River  drains 
a  large  basin  in  the  United  States,  covering  portions  of  Minnesota  and  North  and  South 
Dakota.     Both  rivers  are  large  and  important. 

ST.  MARY  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIK. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian  boundary  line,  on  the 
eastern  slope  of  the  main  range  of  the  Rocky  Mountains,  in  a  region  of  perpetual  snow  and 
in  the  midst  of  numerous  glaciers.  It  starts  from  the  great  Blackfoot  Glacier,  probably 
the  largest  in  the  Rocky  Mountains  within  the  United  States,  and  receives  affluents  (nmi 
at  least  a  dozen  lesser  glaciers.  These  small  streams  unite  within  a  short  distance  frL>n) 
their  sources  and  flow  into  a  lake  hemmed  in  by  high  mountains,  known  as  Upper  St.  Mary 
Lake.  Below  this  lake,  and  separated  from  it  by  a  narrow  strip  of  land,  is  Lower  St.  Mary 
Lake.  The  aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows  out  of 
the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea  level,  and  within  2  miles  is 
joined  by  a  stream  nearly,  if  not  quite,  as  large  as  itself,  known  as  Swiftcurrent  Creek,  which 
is  fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers.  From  the  confluence  of 
these  streams  to  the  international  boundary,  a  distance  of  12  miles,  the  St.  Mary  flows  in  a 
northerly  direction,  receiving  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
Entering  the  province  of  Alberta  it  empties  into  Belly  River,  its  waters  eventually  finding 
their  way  through  the  Saskatchewan  into  Hudson  Bay. 

A  canal  has  been  constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Company 
to  divert  water  from  the  right  bank  of  St.  Mary  River  about  5  miles  below  the  internal iiHial 
boundary  line. 

a  omce  of  the  district  hydrographer  for  Mississippi  Valley,  87&-877  Federal  Building,  Chica^ro-  lU. 
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ST.  MARY  RIVER  NEAR  BABB,  MONT. 

This  station  was  established  April  9, 1902.  It  is  located  at  Henry  Henkel's  ranch,  about 
1  mile  east  of  his  house,  and  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500 
feet  below  the  foot  of  Lower  St.  Mary  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  high  and  rocky  and  is  not  liable  to  overflow;  the  left  bank  is  comparatively  low  and  might 
be  overflowed  by  extremely  high  water.  The  bed  of  the  stream  is  covered  with  gravel  and 
bowlders.    The  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  middle  of  the  cottonwood  tree  to  which 
the  cable  is  fastened. 

The  gage  is  read  once  daily  by  Henry  Henkel.  The  original  gage  was  of  the  wire  type 
and  was  supported  on  a  horizontal  arm  extending' over  the  river  and  fastened  to  a  cotton- 
wood  stump  about  1,000  feet  above  the  cable  from  which  measurements  were  made.  The 
length  of  the  wire  from  the  marker  to  the  bottom  of  the  weight  was  11.40  feet.  This  was 
replaced  on  August  23, 1905,  by  a  chain  gage,  11.35  feet  long.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  Spike  in  the  foot  of  a  cottonwood  tree  30  feet  north  of  the  gage, 
markexl  "B.  M.  9.24,"  the  figures  denoting  elevation  above  gage  datum.  (2)  A  60-penny 
spike  in  the  base  of  a  cottonwood  tree  125  feet  above  the  gage;  elevation  above  gage  datum, 
9.61  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  231;  100,  pp  483-4M;  130,  pp  20-21. 
Discharge:  85,  p  232;  100,  p  484. 

DIschAige,  monthly:  85,  p  233;  100,  p  486;  130,  p  23-24. 
Gage  heights:  85,  p  232;  100,  pp  484-485;  130,  pp  21-22. 
Rating  tables:  85,  p  233;  100,  p  485;  130,  p  22. 

Discharge  measurements  of  St.  Mary  River  near  Babhy  Mont.,  in  1906. 


Date. 


Hydrographer. 


Stockman  and  Morse. 
n.M.  Morse 


April  26... 
May29.... 

June  18 do 

July  18 A.M.  Grain. 

July  20 H.M.  Morse 

August  11 A.  M.  Grain. 

September  6 do 

September  23.. 
November  17 . . 


Morse  and  Freeman . 
W.  B.  Freeman 


Width. 


Feet. 
56 
96 
100 
97 
95 
94 
81 
68 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Square 
feet. 

Feet  per 
second. 

Feet. 

79 

2.51 

1.85 

212 

3.96 

3.32 

269 

5.44 

4.01 

219 

4.86 

3.48 

212 

4.34 

3.30 

163 

4.07 

2.92 

109 

3.14 

2.11 

95 

2.45 

1.98 

80 

2.16 

1.85 

Dis- 
charge. 

Second- 
feet. 

194 

840 

1,458 

1,047 

922 

666 

344 

233 

172 
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16  STREAM   MEASUREMENTS   IN   1905,   PART   Vn, 

COOPERATION  AND  ACKNOWLEOGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  to  corporations  who 
have  assisted  the  local  hydrographers  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  supplying  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  aided  in  furnishing  and  preparing  the  data  contained  in 
this  report: 

/atnoM.— District  hydrographer,  F.  W.  Haniia,a  assisted  by  M.  S.  Brennan  and  Sidney  K.  CUpp. 
Acknowledgment  is  due  to  the  Sterling  Manufacturing  Company  for  the  establishment  of  two  chain 
gagos  on  the  Avenue  G  Bridge,  Sterling,  111.' 

/ndiana.— District  hydrographer,  F.  \V.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

/otca.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan.  Acknowledgment  shouM 
be  made  to  Frank  Dearborn,  of  Stone  City,  Iowa,  for  voluntary  gage  readings  for  the  station  on  Wapsi- 
pinicon  River. 

Minnesota.— DiBtiict  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engiDcerir^ 
department  of  the  University  of  North  Dakota. 

ifbntona.— District  hydrographer,  C.  C.  Babb,  assisted  by  L.  R.  Stockman,  H.  H.  Mor»e.  W.  B. 
Freeman,  and  A.  M.  Crain. 

North  Daitoto.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engineering 
department  of  the  University  of  North  Dakota. 

TFitfcofMin.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan. 

HUDSON  BAY  DRAINAGE. 

GENERAL  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pass  through  Lake  Winni- 
peg and  thence  into  the  bay  through  Nelson  River.  The  two  principal  tributaries  of  Lake 
Winnipeg,  and  thus,  indirectly,  of  Nelson  River,  are  the  Saskatchewan  and  Rod  River. 
The  Saskatchewan  drains  the  major  portions  of  the  provinces  of  Alberta  and  Saskatchewan 
and  the  northwestern  part  of  Assiniboia,  in  the  Dominion  of  Canada,  and,  through  St. 
Mary  River,  a  small  area  in  northwestern  Montana  in  the  United  States.  Red  River  drains 
a  large  basin  in  the  United  States,  covering  portions  of  Minnesota  and  North  and  South 
Dakota.     Both  rivers  are  lai^  and  important. 

ST.  MARY  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian  boundary  line,  on  the 
eastern  slope  of  the  main  range  of  the  Rocky  Mountains,  in  a  region  of  perpetual  snow  and 
in  the  midst  of  numerous  glaciers.  It  starts  from  the  great  Blackfoot  Glacier,  probably 
the  largest  in  the  Rocky  Mountains  within  the  United  States,  and  receives  affluents  fnim 
at  least  a  dozen  lesser  glaciers.  These  small  streams  unite  within  a  short  distance  from 
their  sources  and  flow  into  a  lake  hemmed  in  by  high  mountains,  known  as  Upper  St.  Marv 
Lake.  Below  this  lake,  and  separated  from  it  by  a  narrow  strip  of  land,  is  Lower  St.  Mar\ 
Lake.  The  aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows  out  of 
the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea  level,  and  within  2  miles  Is 
joined  by  a  stream  nearly,  if  not  quite,  as  large  as  itself,  known  as  Swiftcurrent  Creek,  whi«'h 
is  fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers.  From  the  confluence  <rf 
these  streams  to  the  international  boundary,  a  distance  of  12  miles,  the  St.  Mary  flows  in  a 
northerly  direction,  receiving  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
Entering  the  province  of  Alberta  it  empties  into  Belly  River,  ita  waters  eventually  finding 
their  way  through  the  Saskatchewan  into  Hudson  Bay. 

A  canal  has  been  constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Company 
to  divert  water  from  the  right  bank  of  St.  Mary  River  about  5  miles  below  the  internal ional 
boundary  line. 

a  Office  of  the  district  hydrographer  for  Mississippi  Valley,  876-877  Federal  Building,  Chica^^.  lU. 
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ST.  MARY  RIVER  NEAR  BABB,  MONT. 

This  station  was  established  April  0, 19Q2.  It  is  located  at  Henry  Henkel's  ranch,  about 
1  mile  east  of  his  house,  and  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500 
feet  below  the  foot  of  Lower  St.  Mary  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  high  and  rocky  and  is  not  liable  to  overflow ;  the  left  bank  is  comparatively  low  and  might 
be  overflowed  by  extremely  high  water.  The  bed  of  the  stream  is  covered  with  gravel  and 
bowlders.    The  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  middle  of  the  cottonwood  tree  to  which 
the  cable  is  fastened. 

The  gage  is  read  once  daily  by  Henry  Henkel.  The  original  gage  was  of  the  wire  type 
and  was  supported  on  a  horizontal  arm  extending'  over  the  river  and  fastened  to  a  cotton- 
wood  stump  about  1,000  feet  above  the  cable  from  which  measurements  were  made.  The 
length  of  the  wire  from  the  marker  to  the  bottom  of  the  weight  was  11.40  feet.  This  was 
replaced  on  August  23, 1905,  by  a  chain  gage,  11.35  feet  long.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  Spike  in  the  foot  of  a  cottonwood  tree  30  feet  north  of  the  gage, 
marked  "B.  M.  9.24,''  the  figures  denoting  elevation  above  gage  datum.  (2)  A  60-penny 
spike  in  the  base  of  a  cottonwood  tree  125  feet  above  the  gage;  elevation  above  gage  datum, 
9.61  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Oeological  Survey: 

Deecription:  85,  p  231;  100.  pp  483-484;  130,  pp  20-21. 
Diachaige:  85,  p  232;  100.  p  484. 

Dischaige.  monthly:  85,  p  233;  100,  p  486;  130,  p  2^-24. 
Ofl«e  heights:  85,  p  232;  100,  pp  484-485;  130,  pp  21-22. 
Rating  tables:  85,  p  233;  100,  p  485;  130,  p  22. 

Discharge  measurements  of  St.  Mary  River  near  Bahh,  Marii.,  in  1906, 


Date. 


Hydrographer. 


April  26 Stockman  and  Morse . 

May29 XL  M.  Morse 

June  18 do 

July  18 A.M.Craiii 

July  20 

August  11 

September  6. . . 
September  23. . 
November  17 . . 


H.M.  Morse 

A.M.  Grain 

....do 

Morse  and  Freeman . 
W.  B.  Freeman 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gase 
height. 

Feet. 

Smiare 

Feet  per 
second. 

Feet. 

56 

79 

2.51 

1.85 

96 

212 

3.96 

3.32 

100 

209 

5.44 

4.01 

97 

219 

4.86 

3.48 

95 

212 

4.34 

3.30 

94 

163 

4.07 

2.92 

81 

109 

3.14 

2.11 

68 

95 

2.45 

1.98 

« 

2.15 

1.85 

Dis- 
charge. 

Second- 
feet. 

194 

840 

1,458 

1,047 

922 

666 

344 

233 

172 


IRR  171—06 2 


16  STREAM   MEASUREMENTS   IN   1905,   PART   Vn. 

COOPERATION  AND  ACKNOWI.EI>GMENT8. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained  through  local 
hydrographers.  Acknowledgment  is  extended  to  other  persons  and  to  corporations  who 
have  assisted  the  local  hydrographers  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  supplying  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the  names  of  the  district 
hydrographers  and  others  who  have  aided  in  furnishing  and  preparing  the  data  contained  in 
this  report: 

//ZtnoM.— District  hydrographer,  F.  W.  Hanna,a  assisted  by  H.  S.  Brennan  and  Sidney  K.  Clapp. 
Acknowledgment  is  due  to  the  Sterling  Manufacturing  Company  for  the  establishment  of  two  chatc 
gages  on  the  Avenue  G  Bridge,  Sterling,  111.* 

/fidiana.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan  and  Sidney  K.  Clapp. 

/otfa.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan.  Acknowledgment  should 
be  made  to  Frank  Dearborn,  of  Stone  City,  Iowa,  for  voluntary  gage  readings  for  the  station  on  M'aps- 
pinicon  River. 

Minnesota.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler,  of  the  engineeriri; 
department  of  the  University  of  North  Dakota. 

Jfontona.— District  hydrographer,  C.  C.  Babb,  assisted  by  L.  R.  Stockman,  H.  M.  Morae.  W.  B. 
Freeman,  and  A.  M.  Crain. 

North  i^aJtoto.— District  hydrographer,  F.  W.  Hanna,  assisted  by  E.  F.  Chandler  of  the  engineering 
department  of  the  University  of  North  Dakota. 

TFifcoTM^n.— District  hydrographer,  F.  W.  Hanna,  assisted  by  M.  S.  Brennan. 

HUDSON  BAY  DRAINAGE. 
GENERAL  FEATURES. 

All  the  waters  that  reach  Hudson  Bay  from  the  United  States  pass  through  Lake  Winni- 
peg and  thence  into  the  bay  through  Nelson  River.  The  two  principal  tributariea  of  Lake 
Winnipeg,  and  thus,  indirectly,  of  Nelson  River,  are  the  Saskatchewan  and  Red  River. 
The  Saskatchewan  drains  the  major  portions  of  the  provinces  of  Alberta  and  Saskatchewan 
and  the  northwestern  part  of  Assiniboia,  in  the  Dominion  of  Canada,  and,  through  St. 
Mary  River,  a  small  area  in  northwestern  Montana  in  the  United  States.  Red  River  drains 
a  large  basin  in  the  United  States,  covering  portions  of  Minnesota  and  North  and  South 
Dakota.     Both  rivers  are  large  and  important. 

ST.  MARY  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BA8IN. 

St.  Mary  River  heads  in  northern  Montana,  near  the  Canadian  boundary  line,  on  the 
eastern  slope  of  the  main  range  of  the  Rocky  Mountains,  in  a  region  of  perpetual  snow  and 
in  the  midst  of  numerous  glaciers.  It  starts  from  the  great  Blackfoot  Glacier,  probably 
the  largest  in  the  Rocky  Mountains  within  the  United  States,  and  receives  affluents  fmra 
at  least  a  dozen  lesser  glaciers.  These  small  streams  unite  within  a  short  distance  from 
their  sources  and  flow  into  a  lake  hemmed  in  by  high  mountains,  known  as  Upper  St.  Mar^ 
Lake.  Below  this  lake,  and  separated  from  it  by  a  narrow  strip  of  land,  is  Lower  St.  Mar>- 
Lake.  The  aggregate  length  of  these  two  lakes  is  about  22  miles.  The  river  flows  out  of 
the  lower  lake,  the  elevation  of  which  is  4,460  feet  above  sea  level,  and  within  2  mile<  i> 
joined  by  a  stream  nearly,  if  not  quite,  as  large  as  itself,  known  as  Swiftcurrent  Oeek.  whi<^h 
is  fed  by  the  waters  of  Grinnell  Glacier  and  four  smaller  glaciers.  From  the  confluence  nf 
these  streams  to  the  international  boundary,  a  distance  of  12  miles,  the  St.  Mary  flows  in  a 
northerly  direction,  receiving  Kennedy  Creek  a  few  miles  before  crossing  the  boundary. 
Entering  the  province  of  Alberta  it  empties  into  Belly  River,  its  waters  eventually  flnding 
their  way  tlirough  the  Saskatchewan  into  Hudson  Bay. 

A  canal  has  been  constructed  in  Canada  by  the  Canadian  Northwest  Irrigation  Compan> 
to  divert  water  from  the  right  bank  of  St.  Mary  River  about  5  miles  below  the  intematimuil 
boundary  line. 

a  Office  of  the  district  hydrographer  for  Mississippi  Valley,  876-«77  Federal  Building,  Chicago.  lU. 
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ST.  MARY  RIVER  NEAR  BABB,  MONT. 

This  station  was  established  April  9, 1902.  It  is  located  at  Henry  Henkel's  ranch,  about 
1  mile  east  of  his  house,  and  35  miles  northwest  of  Browning,  Mont.  It  is  also  about  4,500 
feet  below  the  foot  of  Lower  St.  Mary  Lake. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  right  bank 
is  high  and  rocky  and  is  not  liable  to  overflow;  the  left  bank  is  comparatively  low  and  might 
be  overflowed  by  extremely  high  water.  The  bed  of  the  stream  is  covered  with  gravel  and 
bowlders.    The  velocity  of  the  current  is  moderate. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  on  the  left  bank  at  the  middle  of  the  cottonwood  tree  to  which 
the  cable  is  fastened. 

The  gage  is  read  once  daily  by  Henry  Henkel.  The  original  gage  was  of  the  wire  type 
and  was  supported  on  a  horizontal  arm  extending' over  the  river  and  fastened  to  a  cotton- 
wood  stump  about  1,000  feet  above  the  cable  from  which  measurements  were  made.  The 
length  of  the  wire  from  the  marker  to  the  bottom  of  the  weight  was  11.40  feet.  This  was 
replaced  on  August  23, 1905,  by  a  chain  gage,  11 .35  feet  long.  The  gage  is  referred  to  bench 
marks  as  follows:  (1)  Spike  in  the  foot  of  a  cottonwood  tree  30  feet  north  of  the  gage, 
marked  "B.  M.  9.24,''  the  figures  denoting  elevation  above  gage  datum.  (2)  A  60-penny 
spike  in  the  base  of  a  cottonwood  tree  125  feet  above  the  gage;  elevation  above  gage  datum, 
9.61  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  231;  100,  pp  483-484;  130,  pp  20-21. 
Dischaige:  85,  p  232;  100,  p  484. 

Dlschaige,  monthly:  85,  p  233;  100,  p  486;  130,  p  23-24. 
Gaice  heights:  85,  p  232;  100,  pp  484-485;  130,  pp  21-22. 
Rating  tables:  85,  p  233;  100,  p  485;  130,  p  22. 

Discharge  measurements  of  St.  Mary  River  near  Babh,  Moni.f  in  1906. 


Date. 


Hydrographer. 


Stoclcinan  and  Morse. 

n.  M.Morse 

....do 


April  28... 
May  29.... 
June  18... 

July  18 '  A.  M.  CralL. 

July20 •  H.M.  Morse 

August  11 1  A.  M.  Grain. 

Septembers do 

September  23.. 
November  17 . . 


Morse  and  Freeman . 
W.  B.  Freeman 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gace 
height. 

Feet, 

Sauare 

Feet  per 
second. 

Feet, 

56 

79 

2.51 

1.85 

96 

212 

3.96 

3.32 

100 

269 

5.44 

4.01 

97 

219 

4.86 

3.48 

95 

212 

4.34 

3.30 

94 

163 

4.07 

2.92 

81 

109 

3.14 

2.11 

68 

95 

2.45 

1.96 

so 

2.15 

1.85 

Dis- 
charge. 

Second- 
feet. 

194 

840 

1,458 

1,047 

922 

666 

344 

233 

172 
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18  8TBEAM  MEASUBEMENTS    IN    1905,   PAST   VII. 

Daily  gage  heightf  in  feet,  of  8i.  Mary  River  near  Baih,  Mont.,  for  1905. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
.2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 


Feb. 


1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8  i 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Mar.  I  Apr. 


1.8 


1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 


1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
•  1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.7 
1.9 
2.0 
2.0 
2.2 
2.4 
2.3 


May. 


2.3 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.5 
2.5 
2.6 
2.6 
2.6 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
2.7 
3.0 
3.1 
3.2 
3.2 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 
3.3 


June. 


3.4 
3.6 
4.0 
4.1 
4.3 
4.5 
4.5 
4.5 
4.5 
4.5 
4.4 
4.4 
4.4 
4.4 
4.4 
4.4 
4.5 
4.0 
3.8 
3.7 
3.7 
3.8 
3.6 
3.5 
3.5 
3.4 
3.4 
3.4 
3.3 
3.3 


July. 


3.4 
3.4 
3.4 
3.4 
3.4 
3.5 
3.5 
3.5 
3.6 
3.6 
3.7 
3.7 
3.7 
3.6 
3.6 
3.5 
3.'4 
3.5 
3.5 
3.4 
3.4 

as 

3.3 
3.3 
3.3 
3.2 
3.2 
3.2 
3.2 
3.2 
3.2 


Aug. 


3.2 
3.1 
3.1 
3.1 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.6 
2.6 
2.6 
2.5 
2.4 
2.4 
2.4 
2.4 
2.4 
2.3 
2.3 
2.2 
2.2 


Sept. 


2.2 
2.2 
2.2 
2.2 
2,2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
2.0 
2.0 


Oct. 


1.9 
2.0 
2.0 
2.1 
2.3 
2.5 
2.7 
2.7 
2.7 
2.8 
2.9 
2.9 
2.8 
2.8 
2.7 
2.7 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.3 
2.2 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 


Nov. 

2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
1.9 
1.9 
1.9 
1.9 


t 


Dec- 

L9 
1.9 

1.9 
1.9 
l,!f 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
l.S 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1  9 
1.9 
1.9 
1.9 
1-9 
1.9 
1.9 
1.9 


Note.— River  frozen  and  readings 
to  December  31,  inclusive.    Ice  went 


to  top  of  ice  January  1  to  March  1,  inclusive,  and  November  36 
out  March  2. 


StoHon  rating  tabUfor  St.  Mary  River  near  Babb,  Mont.,  from  January  1  to  December  SI,  1905. 


Gage 
height. 

1 
Dischaiige.  i 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Dischaiige. 

Gage 
hei^t. 

Discharge. - 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second^eet. 

Feei. 

1 
Second-feet. 

1.30 

45 

2.50 

455 

3.70 

1,220 

4.90 

2,255 

1.40 

65 

2.60 

505 

3.80 

1,300 

6.00 

2,350 

1.50 

90 

2.70 

655 

3.90 

1,380    , 

5.10 

2,450     . 

1.60 

115 

2.80 

610 

4.00 

1,460    i 

5.20 

2,550    1 

1.70 

145 

2.90 

665 

4.10 

1,646 

6.30 

2,660 

1.80 

175 

3.00 

725 

4.20 

1,630 

6.40 

2,760 

1.90 

210 

3.10 

790 

4.30 

1,715 

5.50 

2.S70 

2.00 

245 

3.20 

865 

4.40 

1,800 

5.60 

2.980 

2.10 

285 

3.30 

925 

4.50 

1,890 

5.70 

3,100 

2.20 

325 

3.40 

995 

4.60 

1,980 

5.80 

3,220 

2.30 

365 

3.50 

1,070    ' 

4,70 

2,070    1 

5.90 

3,340 

2.40 

410    1 

1 

3.60 

1,145 

4.80 

2,160    1 

6.00 

3,400 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  nine  dtsdiaige  i 

uiements  made  during  1905.    It  is  well  denned  between  gage  heights  1.8  feet  and  4  feet.    The  taUe  has 
been  extended  beyona  these  limits.    Below  1.7  feet  the  table  is  unoertain. 


ST.  MARY    RIVER   DRAINAGE   BASIN. 
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Estimated  monthly  discharge  of  St.  Mary  River  near  Babbf  Mont. ,  for  1905. 
[Drainage  area,  177  square  nfiiles.] 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


i        Discharge  in  second-feet. 


.  Maximum. 


Minimum. 


145 
410 
925 
1,890 
1,220 
855 
325 
665 
285 


I 


45 
115 
365 
925 
855 
325 
210 
210 
175 


Mean. 


a45 

a40 

79 

161 

625 

1,454 

1,015 

577 

270 

425 

<i204 

ol70 


422 


Total  in 
acre-feet. 


2,767 

2,221 

4,701 

9,580 

38,430 

86,520 

62,410 

35,480 

16,070 

26,130 

12,140 

10,450 


306,900 


Run-off. 


Second-feet 

per  sauare 

mile. 


0.254 
.226 
.446 
.910 
3.53 
8.21 
5.73 
3.26 
1.53 
2.40 
1.15 
.960 


Depth  in 
inches. 


0.293 
.235 
.514 
1.02 
4.07 
9.16 
6.61 
3.76 
1.71 
2.77 
1.28 
1.11 


2.38 


32.53 


a  Frozen  period  estimated. 


ST.  MARY  RIVER  KEAR  CARDSTO??,  ALBERTA. 

This  station  was  established  September  4,  1902,  near  Shaw's  ranch,  one-fourth  mile 
north  of  the  boundary  line  between  the  United  States  and  Canada  and  17  miles  south  of 
Cardston,  Alberta. 

The  channel  is  straight  for  100  yards  above  and  50  yards  below  the  station.  The  right 
bank  is  high  and  not  liable  to  overflow;  the  left  bank  is  sloping  and  the  water  has  been 
known  to  rise  to  a  level  considerably  above  the  foot  of  the  cable  support.  The  bed  of  the 
stream  is  of  sand  and  gravel  and  is  liable  to  slight  changes.  There  is  but  one  channel, 
and  the  current  is  swift  near  the  right  bank. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire.  The 
initial  point  for  soundings  is  the  zero  of  the  tagged  wire  at  the  left  bank. 

The  gage,  which  is  read  daily  by  Vernon  Shaw,  is  located  at  an  old  crossing  about  1,200 
feet  above  the  cable.  The  gage  first  established  was  replaced  in  June,  1903,  by  the  present 
gage.  The  length  of  the  chain  is  10.78  feet,  and  the  datum  is  the  same  as  that  of  the  old 
gage.  The  gage*t>ar  is  fastened  to  a  tree  and  post  on  the  left  bank.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  6C-penny  spike  driven  into  a  cottonwood  tree  located 
directly  back  of  the  gage  rod;  elevation,  12.92  feet  above  zero  of  gage.  (2)  A  60-penny 
spike  driven  into  a  post  1  foot  in  diameter  and  2  feet  high,  which  is  set  in  the  ground  92 
feet  northeast  of  the  gage  rod;  elevation,  17.56  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  85,  p  225;  100,  pp  476-477;  130,  pp  24-25. 
Discharge:  85,  p  225;  100,  p  477;  130,  p  25. 
Discharge,  monthly:  100,  p  479;  130,  p  27. 
Gage  heights:  85,  p  226;  100,  p  478;  130,  pp  25-26. 
Rating  table:  100,  p  478;  130,  p  26. 
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Discharge  measurements  cfSt.  Mary  River  near  Cardston,  Alberta,  in  1905. 


Date. 


Hydrographer. 


Width. 


April  27 

May  30 

June  17 

July  19 

August  12 

Septembers... 
September  250. 
November  17. . 


L.  R.  Stockman . , 

IT.  M.  Morse 

....do 

Morse  and  Crain . 

A.M.  Grain 

....do 

H.M.Morse 

•W.  B.  Freeman.. 


Feet. 
127 
136 
148 
136 
132 
114 
108 


Area  of 
section. 


Square 
feet. 


444 

324 
281 
197 
166 
160 


Mean 
velocity. 


Feet  per 
second. 

3.48 

4.26 

5.54 

4.39 

3.62 

2.11 

1.96 

1.50 


Gafe 
height. 


Feet. 
4.40 
5.11 
5.60 
4.96 
4.59 
3.71 
3.53 
3.30 


Dis- 
chaxige. 

Seconds 
feet, 

918 

1,480 

2,460 

1,420 

1,017 

416 

324 


a  Made  by  wading. 
DaUy  gojge  heightf  in  feet,  of  St.  Mary  River  near  Cardslonf  Alberta,  for  1905. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
?5. 
26. 
27. 


30. 
31. 


4.3 

4.05 

4.1 

4.05 

4.0 

3.7 

3.8 

3.8 

3.8 

3.8 

3.9 


4.55 

4.45 

4.45 

4.35 

4.25 

4.25 

4.15 

4.0 

4.0 

4.15 

4.15 

4.2 

4.2 

4.15 

4.15 

4.0 

3.9 


3.9 
3.9 


4.15 
4.1 
4.15 
4.25 


4.55 
4.55 
4.55 
4.55 
4.55 
4.55 
4.55 
4.55 
4.55 
4.55 


4.6 

4.6 

4.65 

4.7 

4.7 


4.5 
4.5 
4.55 


Mar. 

Apr. 

May. 

4.7 

3.0 

4.2 

2.95 

4.15 

3.95 

02.95 

4.15 

3.65 

2.95 

4.1 

3.0 

2.95 

4.1 

3.0 

2.95 

4.1 

3.05 

3.0 

4.1 

3.05 

3.0 

04.35 

3.0 

03.05 

4.6 

3.0 

3.1 

4.7 

3.0 

3.1 

4.65 

a3.0 

03.1 

4.65 

3.0 

3.15 

4.6 

3.1 

3.15 

4.6 

3.0 

3.15 

4.6 

02.95 

3.15 

4.5 

2.0 

3.1 

4.55 

2.05 

3.1 

4.65 

2.05 

3.15 

4.8 

3.0 

3.2 

05.0 

2.05 

3.25 

5.3 

3.0 

3.25 

5.35 

2.95 

3.30 

5.3 

2.95 

3.50 

5.15 

2.95 

3.8 

5.1 

3.0 

03.9 

5.1 

03.0 

4.04 

5.05 

3.0 

4.4 

5.05 

3.0 

4.3 

05.1 

2.95 

0  4.25 

5.1 

2.95 

5.2 

5.35 

5.55 

5.75 

5.9 

6.0 

o6.0 
6.05 
6.0 
5.9 
5.8 
5.8 
5.8 
5.85 
5.85 
5.75 
6.7 
5.6 

OS.  5 
5.45 
5.35 
5.35 
5.55 
6.5 
5.4 
5.35 
5.45 
6.35 

05.3 
5.25 
5.3 


July. 

Aug. 

5.35 

4.95 

5.35 

04-9 

5.35 

4.8 

5.3 

4.7 

5.35 

04.7 

5.35 

«4.6 

5.3 

4.6 

5.3 

4.6 

5.3 

4.55 

5.35 

4.6 

5.35 

04.6 

5.3 

4.59 

5.3 

4.5 

5.2 

4.5 

5.15 

4.45 

5.05 

4.4 

5.05 

4.3 

5.0 

4.25 

4.9 

4.15 

4.85 

4.05 

4.85 

4.0 

4.85 

4.0 

4.85 

4.0 

4.85 

4.0 

4.9 

3.05 

4.9 

3.05 

4.95 

03.95 

4.95 

3.95 

4.9 

3.95 

4.85 

3,9 

4.85 

3.9 

3.8 

3.8 

3.75 

3.7 

3.7 

o3.7 

03.7 

03.7 

03.65 

03.65 

03.65 

3.65 

3.65 

3.6 

3.6 

3.65 

3.65 

3.65 

3.6 

3.6 

3.55 

3.4 

3.45 

3.5 

3.5 

03.5 

3.45 

3.45 

3.5 

3.5 


3.5 
3.5 

O4.0 
4.6 
4.7 
4.85 
4.9 
4.0 
4.85 
4.75 
4.65 
4.5 
4.5 

04.45 
4.4 
4.3 

04.3 
4.25 
4.1 
4.0 
3.9 
3.85 
3.8 
3.8 
3.9 
3.9 
3.9 
3.9 
3.0 
3.05 

O3.05 


3.05 

3.85 

3.7 

3.7 
03.7 

3.65 

3.6 

3.6 

3.5 

3.5 

3.5 
03.5 

3.45 

3.4 

3.35 

3.3 

3.25 

3.3 

3.2 

3.15 

3.15  ' 

3.15  I 

3.2      ; 

3.2 
03. 15  I 
03.2 
03.2 
03.2 
03.2 

3.2     : 


3.75 
3.9 
396 
38 
3.75 
3  8 
3.8 
3.8 
3.7 


3.65 

3.65 

3.65 

3.65 

3.6 

3. 55 

35 

3.4 

3.4 

3.33 

3.0 

3,0 

2.95 

3.05 

3.1 

315 

315 

3.J5 

315 

325 

325 


o  Interpolated  gage  height. 

Note.— River  frozen  during  January,  February,  and  December.  Readings  taken  as  follows:  To 
water  surface  in  a  hole  in  the  ice  January  1-13,  January  19  to  February  7.  and  December  7-31.  Water 
flowing  over  ice  January  15-18,  February  20  to  March  1.  December  2-4.    River  frozen  solid  to  bottom  at 

fage  February  9-18.    River  open  but  partly  goiged  March  3-4.    River  clear  March  5.    Readings  to  ioe 
December  1,  5,  and  6. 


ST.   MARY    RIVER   DRAraAGE    BA8IK. 


21 


SiaHcn  mting  tdbU  for  St.  Mary  River  near  Cardaion,  Atherta,  from  September  13, 1902,  to 

December  31, 1906, 


heigSt. 

Discharge. 

Oage 
height. 

Discharge. 
Second-feet. 

1     Oase 
height. 

Feet. 

Second-feet. 

Oage 
height. 

Discharge. 
Second-feet. 

Feet. 

Second-feet. 

Feet. 

1     Feet. 

2.50 

100 

a  70 

410 

1        4.90 

1,370 

'        6.00 

3,165 

2.60 

100 

aso 

460 

&00 

1,490 

1        6.10 

3,380 

2.70 

121 

a9o 

515 

5.10 

1,620 

1        &20 

3,605 

2.80 

136 

153    i 

4.00 

575 

5l20 

1,755 

6.30 

3,835 

2.90 

4.10 

640 

5.30 

1,900 

&40 

4,075 

3.00 

^^*    1 

4.20 

710 

5.40 

2,055 

6.50 

4,325 

a  10 

198    1 

4.30 

785 

5.50 

2,215 

6.60 

4,585 

3.20 

225    1 

4.40 

870 

5.60 

2,385 

6.70 

4,855 

aao 

255    I 

4.50 

960 

&70 

2,565 

6.80 

5,135 

a40 

288    ! 

4.60 

1,055 

5.80 

2,755 

;        6.90 

5,425 

aso 

325 

4.70 

1,155 

&90 

2,955 

7.00 

5,725 

aeo 

365 

4.80 

1,260 

1 

The  above  table  is  applicable  onlv  for  open-channel  conditions.    It  is  based  on  22  discharge  measure- 
ments made  during  19(u-1905.    It  is  well  defined  between  gage  heights  2.5  feet  and  7  feet. 

Eetimated  monthly  dM^rge  of  St.  Mary  River  near  Cardeton,  Alberta,  for  1905, 
'  [Drainage  area,  452  square  miles.] 


Month. 


January 

February... 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


Discharge  in  second-feet. 

i 

Maximum.   Minimum.      Mean. 


T 


198 

870 
1,987 
3,272 
1,987 
1,430 

460 
1,370 

545 


153 
163 
640 
1,832 
1,315 
515 
288 
325 
211 


Total  in 
acre-feet. 


a90 

o75 

«>171 

295 

1,215 

2,461 

1,642 

847 

371 

772 

298 

O240 


5,534 
4,165 
10,510 
17,550 
74,710 
146,500 
101,000 
52,080 
22,080 
47,470 
17,730 
14,760 


Run-off. 


Second-feet 

per  sauare 

mile. 


0.199 
.166 
.378 
.653 
2.69 
5.44 
a  63 
1.87 
.821 
.171 
.659 
.531 


Depth  in 
inches. 


The  year. 


706  I 


514,100  I 


1.43 


0.229 
.173 
.436 
.729 

a  10 

6.07 

4.18    ' 

2.10 
.916 
.197 
.735 
.612 


19.54 


a  Frozen  period  estimated. 

&  Mean  for  27  days  talcen  as  mean  for  entire  month. 


SWIFTCURRENT  CREEK  NEAR  BABB,  MONT. 

This  station  was  established  April  8,  1902.  It  is  located  one-half  mile  northwest  of 
Uenkel's  ranch  and  36  miles  northwest  of  Browning,  Mont.,  from  which  point  it  may  bo 
reached  by  regular  stage.    The  nearest  post-office  is  at  Babb,  Mont.,  2  miles  below. 

The  channel  is  straight  for  500  feet  above  and  200  feet  below  the  station.  The  left  bank 
is  high  and  rocky  and  not  liable  to  overflow,  though  at  high  stages  some  water  may  pass 
in  a  smaU  overflow  channel  just  back  of  the  cable  support;  the  right  bank  is  low  and  may 
overflow  in  a  number  of  small  channels  which  form  a  part  of  the  old  river  bed.  The  bed  of 
the  stream  is  rocky,  and  the  current  is  extremely  swift  during  high  water. 
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Discharge  measuremeDts  are  made  by  means  of  a  cable,  car  and  tagged  wire,  and  low< 
water  measurements  are  made  by  wading.  The  initial  point  for  soundings  was  formerlv 
at  the  left  bank,  but  since  September  2, 1904,  when  the  cable  was  moved  50  yards  upstream, 
it  has  been  located  on  the  right  bank. 

The  gage  is  read  once  each  day  by  Henry  Henkel.  The  gage  first  established  was  washed 
away  by  high  water  in  June,  1902,  and  the  station  was  reestablished  July  90,  1902.  The 
new  gage  was  located  1^00  feet  above  the  first  gage  and  above  the  cable  station.  It  wa5 
again  moved  on  September  27, 1902,  to  its  present  location,  about  900  feet  above  the  cable, 
as  the  second  location  was  directly  above  a  dam.  The  length  of  the  wire  from  the  marker 
to  the  end  of  the  weight  was  14.60  feet,  and  the  distance  from  the  zero  of  the  rod  to  the 
outside  of  the  pulley  was  2.15  feet.  This  gage  was  washed  out  June  10, 1903,  and  replaced 
June  17,  1903,  in  practically  its  original  position,  by  a  gage  having  the  same  length  of  wire 
and  the  same  position  of  pulley  with  reference  to  the  scale  zero  as  the  former  one.  The 
length  of  the  gage  wire  for  the  first  part  of  1905  was  14.57  feet.  August  23, 1905,  the  wire 
was  replaced  by  a  chain,  and  the  present  chain  length  is  14.64  feet.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  A  point  chipped  on  a  lai^  bowlder  32.4  feet  south  of  the 
gage;  elevation  above  zero  of  gage,  12.52  feet.  (2)  Head  of  a  20-penny  nail  driven  into 
the  foot  of  a  cottonwood  tree  64.4  feet  east  of  the  gage;  elevation  above  gage  zero,  12.S6 
feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

DescripUoD:  83,  p  229;  100,  pp  479-480;  130,  p  28. 
Discharge:  85.  p.  229;  100,  p  480;  130,  p  29. 
Discharge,  monthly:  85,  p  231;  100,  p  482;  130,  pp  30-31. 
GBLge  heights:  85,  p  230;  100,  p  481;  130,  p  29. 
Rating  tables:  85,  p  230;  100,  p  481;  130,  p  30. 

Discharge  measurements  of  SwiflcurrerU  Creek  near  Bdhbf  Mont.,  in  1905. 


Date. 


April  26 

May  29 

June  17 

July  18 

July  20 

August  11 

September  6... 
September  23. . 
November  17 . . 


Hydrographer. 


Width 


Stockman  and  Morse . 

n.  M.  Morse 

....do 

A.M.  Grain 

H.M.Morse 

A.M.Crain 

....do 

H.M.Morse 

W.  B.  Freemen 


Feet. 
57 

55 
55 
57 
54 
49 
51 


Area  of  '    Mean    I     Gage 
section,    velocity,     hei^t. 


Square 

99 
112 
106 
90 
95 
77 
54 
61 
36 


Feet  per 
second.  . 

5.35 

4.42  I 
5.32 
4.72 
4.12 
4.63 
3.13  { 
1.39  1 
1.78 


Feet. 
3.40 
3.39 
3.45 
3.15 
3.11 
3.03 
2.38 
2.23 
2.12 


Dis- 
,  charge. 

!      feei. 

530 

564 

423 
392 

357 
170 

64 


I 
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-Dafly  ffoge  heightt  in  feet,  ofSmflcwrerU  Creek  near  Bahh,  Mont.,  for  1906. 


Day. 


Jan.  .  Feb.     Mar. 


1 

1 
2i ' 

3 

4 

s 

0 

7 

8 1 

9 1 

,0 1 

„ 1 

12 

13 

14 1 

15 i. 

16 

17 

18 

19 

20 

21 ' 

22 1 

23 1 

24 ' 

25 

26 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

27 

28 

29 

30 

31 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.e 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 


1.9 
1.9 


2.0 
2.1 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.4 
2.4 
2.5 
2.3 
2.3 
2.1 
2.1 
2.1 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 


Apr. 

May. 

Jane. 

July. 

1.8 

3.9 

3.8 

3.5 

1.8 

2.9 

4.0 

3.5 

1.9 

2.8 

4.1 

3.5 

1.9 

2.8 

4.4 

3.6 

1.9 

2.8 

4.4 

3.6 

2.0 

2.7 

4.4 

3.6 

2.0 

2.7 

4.4 

3.5 

2.0 

2.8 

4.3 

3.5 

2.1 

3.0 

4.3 

3.5 

2.2 

3.0 

4.2 

3.5 

2.3 

3.2 

4.1 

3.5 

2.3 

3.1 

3.9 

3.4 

2.3 

3,1 

3.9 

3.4 

2.3 

3.1 

3.8 

3.3 

2.3 

3.1 

3.7 

3.3 

2.2 

3.0 

3.6 

3.2 

2.2 

3.0 

3.8 

3.2 

2.2 

3.2 

3.3 

3.1 

2.2 

3.2 

3.3 

3.1 

2.2 

3.3 

3.2 

3.1 

2.1 

3.7 

3.4 

3.1 

2.1 

3.7 

3.3 

3.1 

2.3 

3.7 

3.3 

3.1 

2.3 

3.6 

3.3 

3,1 

3.4 

3.4 

3.3 

3.1 

3.6 

3.4 

3.3 

3.1 

3.4 

3.4 

3.3 

3.1 

3.1 

3.4 

3.3 

3.1 

3.0 

3.4 

3.4 

3.0 

2.9 

3.4 

3.4 

3.0 

3.4 

1 

3.0 

Aug. 


3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.0 
2.9 
2.9 
2.8 
2.8 
2.7 
2.6 
2.6 
2.6 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.4 
2.4 


2.4 

2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.4 
2.3 
2.3 
2.3 
2.3 
2.3 
2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
2.1 
2.1 
2.3 
2.3 
2.4 
2.4 


i  «•'*• 

Nov. 

2.6 

2.4 

2.9 

2.4 

3.2 

2.3 

3.6 

2.3 

3.6 

2.3 

3.5 

2.2 

3.4 

2.2 

3.4 

2.2 

3.0 

2.1 

2.9 

2.1 

2.0 

2.1 

2.8 

2.1 

2.7 

2.1 

2.7 

2.1 

2.6 

2.1 

2.6 

2.0 

2.6 

2.0 

2.5 

2.0 

2.5 

2.0 

2.4 

2.0 

2.4 

2.1 

2.4 

2.1 

2.5 

2.1 

2.5 

2.1 

2.6 

2.1 

2.6 

2.3 

2.7 

2.3 

2.7 

2.3 

2.6 

2.3 

2.6 

2.3 

2.5 

Dec. 


2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 
2.3 


Note.— River  frozen  and  readings  to  top  of 
ber  26  to  December  31.  inclusive.    Ice  went  out 


ice  Januaiy  1 
February  26. 


to  February  25,  inclusive,  and  Novem- 


StaHon  rating  iaUe  for  Smftcurrent  Creek  near  BaJbh,  Mont.,  from  January  1  to  December  31, 

1906. 


Gage 
height. 

Dlschaige. 

Oage 
height. 

Dlschange. 
Seamd-feet. 

Gage 
heij^t. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second^feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

1.80 

18 

'       2.50 

160 

3.20 

435 

aoo 

875 

1.90 

30 

2.60 

190 

a30 

485 

4.00 

950 

2.00 

44 

2.70 

225 

3.40 

540 

4.10 

1,025 

2.10 

60    1 

Z80 

260 

3.50 

600    1 

4.20 

1,100 

2.20 

80    > 

2.90 

300 

3.60 

665 

4.30 

1,176. 

2.30 

105 

aoo 

340 

a  70 

730 

4.40 

1,255 

2.40 

130 

3.10 

385 

aso 

800    j 

4.50 

1,335 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  nine  discharge  meas- 
urements made  during  1905,  and  extended  parallel  to  1904  curve.  No  measurements  in  19a'>  being  above 
3.5  feet.    It  is  well  defined  between  gage  heights  2.1  feet  and  3.5  feet. 
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Egtimated  tnorUhly  disckarge  of  Swiflcarrent  Creek  near  Babb,  Mont.,  for  1906. 
[Drainage  area,  101  square  miles.] 


Month. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. . 

October 

November. , 
Deoember.. 


Discharge  in  second-feet. 


.Maximum. 


180 
665 
730 
1,255 
665 
340 
130 
665 
130 


The  year. 


Minimum. 


18 

18 
225 
435 
340 
130 

44 
130 

44 


Mean. 


a20 
"20 
64 
147 
433 
781 
483 
242 
d8 
276 
066 
150 


223 


Run-off. 


Total  in 


I  Second-feet  I 


acre-feet,   i '=^*'"°-'«®*    Depth  in 
i^miir"|^^ 


1,230  I 
1,111  I 
3,960 
8,747  I 
26,620  I 
46,470 
29,700 
14,880 
5,825 
16,970 
3,957 
3,074 


162,500 


0.196 
.196 
.638 
1.40 
4.29 
7.73 
4.78 
2.40 
.969 
2.73 
.658 
.495 


2.21 


0.229 

.a« 

.73t- 
1.63 
4.93 
8.62 
0.51 
2.77 
1.08 
X15 
.734 
.571 


aoiis 


a  Froxen  period  estimated. 


KENNEDY  CREEK  NEAR  BABB,  MONT. 

This  station  was  established  October  17,  1903.  It  is  located  50  feet  above  the  ford  on 
the  road  from  Altyn,  Mont.,  to  Cardston,  Alberta,  and  is  37  miles  northwest  of  Browning, 
Mont.,  and  about  4  miles  north  of  Babb  post-office.  The  station  is  situated  where  the 
creek  emerges  from  the  canyon,  about  1}  miles  above  its  confluence  with  St.  Mary  River. 

The  channel  is  straight  for  200  feet  above  and  100  feet  below  the  station.  TTic  right 
bank  is  rocky  and  may  overflow,  while  the  left  bank  is  high  and  rocky  and  not  subject 
to  overflow.  The  bed  of  the  stream  is  composed  of  bowlders  and  gravel  and  is  probably 
subject  to  change  during  high  floods.  The  current  is  very  rapid  at  high  stages  and  mod- 
erate at  low  stages. 

Discharge  measurements  are  made  by  means  of  a  cable,  car,  and  tagged  wire,  and  low- 
water  measurements  are  made  by  wading.  The  initial  point  for  soundings  is  the  ssero  of 
the  tagged  wire  on  the  left  bank. 

There  is  no  regular  observer  at  this  station,  and  only  occasional  readings  are  obtained. 
The  horizontal  frame  for  the  wire  gage  is  bolted  to  a  tree  and  post  on  the  left  bank.  Tho 
gage  wire  was  stolen  in  October,  1904,  and  gage  heights  for  the  latter  part  of  that  year  and 
the  early  part  of  1905  were  obtained  by  referring  the  water  surface  to  the  bench  mark.  A 
-new  chain  was  installed  on  June  10,  1905.  The  length  of  the  chain  is  8.45  feet.  The 
gage  is  referred  to  bench  marks  as  follows:  (1)  A  chipped  point  on  a  laige  bowlder  at 
the  strut  near  the  north  end  of  the  cable;  elevation  above  gage  datum,  12.S8  feet.  (2) 
A  60-penny  spike  in  a  oottonwood  tree  90  feet  north  of  the  gage;  elevation,  10.49  ievt 
above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papen» 
of  the  United  States  Geologic-al  Survey: 

Description:  100,  pp  482-483;  130,  pp  31-32. 
Discharge:  G6,  p  15;  100.  p  483;  130,  p  32. 
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Date. 


Discharge  measurements  of  Kennedy  Creek  near  Bahhf  Mont.,  in  1906. 
Hydrographer.  '  Width. 


April  27 

May29. 

June  16 

July  19. 

August  11 

Septembers.. 
September  23 . 
November  17 . 


Stockman  and  Morse. 

II.  M.Morse 

....do 

Morpe  and  Crain 

A.M.  (Tain 

....do 

H.M.  Morse 

W.  B.  Freeman 


Feet. 
51 
56 
57 
56 
52 
50 
21 


AreaoX 
section. 

Mean 
velocity. 

Feet  per 
tecond. 

Gage 
heigit. 

Feet. 

'^' 

52 

1.98 

6.10 

63 

1.92 

6.19 

75 

2.95 

6.35 

57 

2.21 

6.15 

44 

1.75 

5.96 

38 

.92 

5.75 

31 

.89 

5.65 

28 

1.11 

5.70 

Dis- 
charge. 

Second' 
feet. 

103 

120 

221 

126 

77 

35 

27 

31 


DaUy  gage  height  j  in  feet  ^  of  Kennedy 

f  Creek 

near  Bath,  Mont.,  for 

1906. 

Date.                          !    Apr.   |  May. 

June.  !  July. 

Aug. 
6.03 

Sept. 

Oct. 

Nov. 

1 

6.6 

5.8 

2 

1 

3 

1             ; 

4 

1 

5.75 
5.75 

5   .    ..   . 

1             1 

5.94 

6 

1 

6.5 

7 

1 

8 

! 

i 

9 .... 

! r 

5.9 

10 

1      1 

5.7 

11 

i      1 

5.96 

12 



6.4 

13 

6.5 

14 

5.9 

15 

16 

^4 

5.9 

17 

5.7 

18 

1      ' 

19 

1 

6. 15         h.  »> 

» 

21 1 

a 1 

23         ...   -                                            ' 

6.1 

5.8 

5.65 

24 1 

6.5 

25 1 

5.8 

26 

6.0 

27 ... 

6.1 

6.6 

28 

5.75 

29 

6.19        6.55        6,0 

3D            ...  . 

5.75 

1 
31 

1 

6.05 

1 

1 

Note.— There  is  no  regular  observer  at  this  station,  gage  heights  being  taken  by  members  of  the 
Geological  Survey. 

Station  rating  table  for  Kennedy  Creek  near  Bdbh,  Mont.j  from  April  to  November  1906. 


Gage 
height. 

Feet. 
5.50 
5.60 
5.70 


Discharge. 


Second-feet. 
10 
20 
30 


Gage 
height. 

Discharge. 

Gaee 
height. 

Feet. 
6.10 
6.20 
6.30 

Discharge. 

Second-feet. 
105 
140 
190 

'     Gage 
height. 

Discharge. 

Secon&feet. 
255 
325 

Feet. 
5.80 
5.90 
6.00 

Second^feel. 
45 
64 

84 

Feet. 
1       6.40 

6.50 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  eight  discharge 
measurements  made  during  1905.    It  is  well  defined. 
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Estimated  morUhly  discharge  of  Kennedy  Creek  near  Babh,  Mcfnt.tfor  1906. 
[  Drainage  area,  50  square  inllea.] 


Month. 


Mean  dis- 
charge in 
second- 
!        feet. 


I 


January . . 
Februarv. 

March 

April 

May 

June 


July 

August 

September. 

October 

November., 


10 
10 
90 
75 
100 
320 
203 
58 
31 
30 
30 


The  period . 


Ruo-ofl. 


Total  in 
acxe-lept. 


615 

555 

1,845 

4,463 

6,149 

19,040 

12,480 

3,591 

1,827 

1,845 

1,785  : 


Second-feet 

per  square 

mile. 


Depth  in 
ineikes. 


0.200 
.200 
.600 

1.50 
2.00 
6.40 
4.06 
1.17 
.614 
.600 
.600 


azn 

.092 

1.67 
3L31 
7.14 
4.68 
1.33 
.685 
.692 


54,200  . 


Note.— By  interpolating  l)etween  known  gage  readings,  monthly  mean  discharges  have  been  ob- 
tained for  June.  July,  AuKust,  and  September.  The  monthly  means  for  January,  Febroarj,  Mairh, 
April,  May,  October,  and  November  are  estimated. 

MISCELLANEOUS   MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  St.  Mary  River  baain  in 
1905  and  show  the  seepage  from  St.  Mary  River. 

Miscellaneous  measurements  in  the  St.  Mary  River  drainage  basin  in  1905. 


Date. 


Stream. 


Locality. 


Width.  I 


Sept. 
July 
Sept. 
Sept. 


Kennedy  Creek . . .  |  At  mouth,  Montana . 

St.  Mary  River.. . .    Babb,  Mont 

do do 


Gage 
height. 


Feet. 


94 


.do. 


Sept. 24   do. 

Sept.2J  , do. 


Sept.  25 


do. 


July 
Sept. 
July 
July 
Sept. 


do.... 

do 

St.  Mary  canal  . 

....  do 

do 


Just  above  mouth  of  1. 
Kennedy  Creek,  Mon-  i 
tana.  ' 

5i  miles  below  Kennedy 
rropk,  Montana. 

Paisley  dam  site,  Mon- 
tana. 

One-fourth  mile  above 
International  Line, 
Montana. 

Kimball, An)erta a  .... 

....do.^ 

do.*" 

do.rf 

do.« 


2.30 

.87 


Area  of 
section. 


Square 
feet. 

11 

311 

138 

129 


251 


Mean 

velocity. 

Dis- 
charge. 

Feet  per 
aeamd. 

Second- 
feet. 

2.00 

22 

4.23 

1.316 

2.30 

317 

2.66 

343 

349 


I 


3.35 


170 

2.24 

»1 

127 

2-61 

332 

413 

x« 

..*. 

65 

1.62 

103 

97 

2.97 

?W 

82 

.T78 

311 

98 

2.84 

J78 

I 


a  Measured  above  the  head  of  the  St.  Mary  canal  at  Canadian  gaging  station. 
b  Measured  below  the  head  of  the  St.  Mary  canal, 
c  Measured  2  miles  l>elow  the  head-gatea. 
d  Measured  3  miles  Ix-low  the  head-gates. 
e  Measured  1  mile  below  the  head-gatea 
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RED  RIVER  DRAINAGE  BASIN. 
DESCRIPTION    OF   BASIX. 

Red  River  rises  in  Lake  Traverse,  on  the  boundary  line  between  South  Dakota  and  Min- 
nesota, and  flows  almost  due  north  into  Lake  Winnipeg,  its  waters  finally  reaching  Hudson 
Bay  through  Nelson  River.  It  drains  a  laige  area  in  the  United  States,  including  portions 
of  Minnesota  and  of  South  and  North  Dakota. 

The  basin  is  characterized  by  level  topography,  broken  in  places  by  moraines  and  other 
glacial  deposits.  The  greater  part  of  it  is  prairie  land,  and  its  eastern  half  comprises  some 
woods  and  a  great  abundance  of  lakes.  The  main  river  has  cut  a  deep  channel  in  its 
broad,  level  valley,  which  includes  about  9,000,000  acres  of  excellent  agricultural  land, 
still  to  a  large  extent  awaiting  settlement.  The  heavy  spring  rains  cause  sudden  freshets, 
which  frequently  entail  considerable  loss  of  life  and  property.  The  principal  tributaries 
of  the  stream  from  the  United  States  are  Cheyenne  and  Pembina  rivers  from  the  west 
and  Ottertail  and  Red  Lake  rivers  from  the  east.  Mouse  River  drains  into  it  through 
Assiniboine  River.  A  number  of  water  powers  have  been  developed  during  recent  years 
on  tributaries  from  both  sides. 

RED  RIVER  AT  FARGO,  N.  DAK. 

This  station  was  established  May  27,  1901.  It  is  located  at  the  bridge  connecting  Front 
street,  Fargo,  N.  Dak.,  with  Main  street,  Moorhead,  Minn. 

The  channel  is  straight  for  about  100  feet  above  and  150  feet  below  the  station.  The 
left  bank  is  high  and  steep;  the  right  bank  is  low  and  subject  to  overflow  at  times  of  high 
water.  The  bed  of  the  stream  is  composed  of  silt  and  mud  and  is  fairly  permanent.  There 
is  but  one  channel  at  all  stages. 

Discharge  measurements  were  originally  made  from  the  bridge  to  which  the  gage  is 
attached,  but  owing  to  unfavorable  conditions  for  accurate  measurements  the  measuring 
section  was  changed  June  10,  1904,  to  the  footbridge  at  the  Fargo  waterworks,  one-half 
mile  upstream  from  the  gage,  except  at  unusually  high  stages,  when  measurements  are 
made  from  the  Northern  Pacific  Railway  bridge,  15  rods  below  the  gage.  A  movable 
timber  and  stay  cable,  enabling  the  meter  to  be  held  about  7  feet  horizontally  upstream 
from  the  footbridge,  obviates  the  influence  of  the  small  piling  piers.  This  equipment  is 
stored  in  the  pump  house  of  the  waterworks.  The  initial  point  for  soundings  at  the 
footbridge  is  an  electric-light  pole  on  the  right  bank.  The  initial  point  at  the  railway 
bridge  is  the  right  end  of  the  draw  span. 

The  gage,  which  is  read  by  H.  R.  Grasse,  of  the  United  States  Weather  Bureau,  at 
Moorhead,  Minn.,  is  a  vertical  staff  attached  to  the  east  side  of  the  breakwater  for  the 
center  pier  of  the  bridge.  The  zero  of  the  gage  is  44.45  feet  below  the  top  of  the  plank 
walk  of  the  bridge  over  the  gage.  The  bench  mark  is  a  point  on  the  extreme  north  end 
of  the  flat  top  of  the  concrete  pier  of  the  railway  bridge  at  the  initial  point  for  soundings; 
elevation  above  zero  of  gage,  37.12  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (WS=Wate^Supply  Paper;  Bull = Bulletin): 

Description:  WS  85,  p  237;  100,  p  601;  130,  pp  37-38. 
Discbaige:  Bull  131,  p  92;  WS  85.  p  238;  100.  p  501;  130.  p  m. 
Discharge,  monthly:  WS  100.  p  503;  130.  p  40. 
Gage  heights:  WS  85.  p.  238;  100.  pp  501-502;  130.  pp  38-39. 
Rating  Uble:  WS  100.  p  502;  130.  p  39. 
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Discharge  measuremerUa  of  Red  River  at  Fargo,  N,  Dak.j  in  1906. 


Date. 


Hydrographer. 


Width. 


Mazx)h30. R.Richards. 

June  22 Chandler  and  Richards. 

July  29 1  Chandler  and  Hanna... 

August  22 1  R.  Richards 


67 
106 
110 
114 


Area  of 
section. 


Square 
feet. 

319 

535 

563 

650 


Mean  ve-.     Gaee  Dis- 

lodty.      heignt    ;  cfaai^^. 


Feet  per 
second. 


Second- 
Fea.     I     feet. 

1,044 

i,ii: 

1,317 


2.68 

9.86 

1.95 

9.84 

1.98 

10.19 

2.02 

ia90 

Daily  gage  height  in  feet  of  Red  River  at  Fargo,  N.  Dak.,  for  1906. 


Day. 
1 

Feb. 

2 

3 

4 

5 

6 

7 

8 1 

9..:: :..::...i: 

10 ! 

11 1 

12 1 

13 ' 

14 ! 

15 1     .         . 

16 

17 1 

18 

19 

7.6 



20 

21 

1 
22 '     . 

23 1 

24 ' 

25 

7.6 
7.6 
7.6 
7.6 

26 

27 

28 

29 

30 

1 
31 

Mar. 


Apr. 


May. 


June.  ]  July.   |   Aug.      Sept.       Oct.    ,    Nov. 


7.7 

9.1 

7.8 

9.4 

9.9 

10.2 

lao 

9.6 

as 

7.8 

8.3 

7.8 

9.4 

9.8 

10.1 

lao 

9.5 

a9 

8.4 

8.6 

7.9 

9.3 

9.7 

10.1 

9.9 

9.5 

9.0 

8.6 

8.5 

8.1 

9.3 

9.6 

10.0 

9.9 

9.5 

9.0 

8.5 

8.3 

8.3 

9.5 

9.8 

10.0 

9.9 

9.4 

9.0 

S.5 

8.3 

8.6 

9.7 

9.9 

10.0 

9.8 

9.2 

9.0 

8.6 

8.4 

8.8 

9.8 

10.0 

9.9 

9.8 

9.2 

9.0 

8.6 

8.5 

9.0 

10.0 

10.1 

9.8 

9.8 

9.1 

89 

8.6 

8.5 

9.2 

9.9 

10.2 

9.9 

9.8 

9.0 

a9 

&5 

8.4 

9.5 

9.8 

10.3 

9.8 

9.7 

9.0 

as 

8.5 

8.3 

10.3 

9.8 

10.3 

9.7 

9.7 

9.0 

as 

8.5 

8.3 

11.4 

9.7 

10.3 

9.8 

9.7 

9.1 

a: 

8.5 

8.2 

13.3 

9.8 

10.4 

9.9 

9.6 

9.2 

a7 

8.4 

ai 

15.6 

9.9 

10.3 

10.2 

9.5 

9.2 

a7 

8.3 

8.0 

17.0 

9.9 

10.3 

10.3 

9.3 

9-2 

a7 

8.2 

8.0 

18.0 

9.9 

10.2 

.0.4 

9.3 

9.2 

(Lh 

8.1 

8.0 

18.4 

9.9 

10.2 

ia9 

9.3 

9.2 

K7 

8.0 

8.0 

17.8 

9.8 

10.2 

11.5 

9.3 

9.2 

Kl 

8.0 

8.0 

16.7 

9.7 

10.2 

11.4 

9.4 

9.2 

S.7 

8.0 

8.0 

14.7 

9.8 

10.1 

11.2 

9.6 

9.2 

a: 

8.0 

8.0 

13.5 

9.9 

10.2 

11.1 

9.6 

9.2 

a: 

8.1 

7.9 

12.4 

9.9 

10.1 

11.0 

9.7 

9.2 

a7 

8.1 

7.9 

11.7 

9.9 

10.0 

10.8 

9.8 

9.2 

KT 

8.0 

7.9 

11.5 

10.0 

10.0 

10.8 

9.8 

9.1 

a: 

8.0 

7.9 

11.0 

10.0 

10.0 

10.6 

9.8 

9.0 

a: 

8.0 

7.9 

10.8 

9.9 

10.0 

10.5 

9.8 

9.0 

a: 

8.2 

7.9 

10.5 

9.9 

9.8 

10,5 

9.8 

9.0 

as 

8,5 

7.9 

10.3 

9.9 

10.0 

10.4 

9.8 

9.0 

a: 

9.0 

7.9 

10.0 

10.0 

10.2 

10.3 

9.7 

9.0 

ae 

9.0 

7.8 

9.5 

10.0 

10.2 

10.2 

9.7 

9.0 

9.5 

9.4 



10.3 

10.1 

8.9 

Note.— River  frozen  January  1  to  March  31 ;  also  Novemtier  30  to  December  31. 
water  surface  in  a  hole  in  the  ice. 


Qtige  heic^ts  an  to 


RED   RIVER    DRAINAGE    BABIN. 
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Station  rating  table  far  Red  River  at  Fargo,  N.  Dak.,  from  January  1,  to  December  31, 1905. 


Gage     1 
height.  1 

Discharge. 

'     Gage 
,  height. 

Discharge. 
Second-feet. 

Gago 
height. 

Feet. 

Dischaiige.  1 

hei^. 

Discharge. 

Feei. 

Seamd-feet. 

Feet. 

Second-feet. 

F^n. 

Second-feet. 

7.00 

225 

i       8.80 

643 

10.60 

1,210 

12.40 

1,850    1 

7.10 

244 

!       8.00 

671 

10.70 

1,245 

12.50 

1,800    ' 

7.20 

263 

9.00 

700 

10.80 

1,280 

12.60 

1,930 

7.30 

283 

0.10 

730    , 

10.00 

1,315 

12.70 

1,970 

7.40 

304 

9.20 

760 

11.00 

1,350 

12.80 

2,010 

7.50 

325 

9.30 

790 

11.10 

1,385 

12.90 

2,050 

7.60 

347 

9.40 

820 

11.20 

1,420 

13.00 

2,090 

7.70 

360 

9.50 

850    . 

11.30 

1,455 

13.10 

2,130    ! 

7.80 

302 

9.60 

880 

11.40 

1,490 

13.20 

2,170 

7.1» 

415 

9.70 

910    , 

11.50 

1,525 

13.30 

2,210 

&00 

439 

9.80 

940 

11.60 

1,560 

13.40 

2,260 

8.10 

463 

9.90 

970 

11.70 

1,505 

13.50 

2,290 

8.20 

488 

;    10.00 

1,000 

11.80 

1,630 

13.60 

2,330 

&30 

513 

.   .laio 

1,035 

11.90 

1,665 

13.70 

2,370 

&40 

538 

10.20 

1,070 

12.00 

1,700 

;      13.80 

2,410 

8.50 

564 

,      10.30 

1,105 

12.10 

1,735 

1      13.90 

2,450 

8.60 

500 

!      10.40 

1,140 

12.20 

1,770 

1      14.00 

2,490 

8.70 

616 

1      10.60 

1,175 

12.30 

1,810 

1 

The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  dischaige  measura- 
mentamade  during  1901-1905.  It  is  fairly  well  defined  between  gage  heights  7.2  feet  and  11  feet.  The 
table  has  been  extended  beyond  these  limits,  being  based  on  one  high-water  measurement. 

Estimated  monthly  discharge  of  Red  Ri'oer  at  Fargo,  N.  Dak.,  for  1906. 
[Drainage  area,  6,000  square  miles.] 


Dischaige  in  socond-feet. 


Month. 


Maximum. 


April 

May 

June 

July , 

August 

September 

October 

November  1  to  20. 


730 
4,250 
1,000 
1,140 
1,525 
1,000 
880 
700 


Minimum. 


Mean. 


302 
392 
790  I 
880  ' 
910 
790  ' 
671  I 
590  i 


480 

1,641 

937 

1,032 

1,131 

908 

751 

641 


Total  in 
acre-feet. 


Run-off. 


Second-feet 

per  square  ' 

mile.       I 


Depth  in 
inches. 


28,560 
100,900 
55,760 
63,460 
60,540 
54,030 
46,180 
36,870 


0.060 
.274  1 
.156  I 
.172 
.188 
.151 
.125 
.107  I 


0.069 
.316 
.174 
.198 
.217 
.168 
.144 
.115 


Note.— No  estimate  for  Ice  period. 

RED  RIVER  AT  GRAND  FORKS,  N.  DAK. 

This  station  was  established  May  26,  1901.  It  is  located  at  the  Northern  Pacific  Rail- 
way bridge  at  Grand  Forks,  N.  Dak. 

The  channel  ia  straight  for  500  feet  above  and  150  feet  below  the  Great  Northern  Rail- 
way bridge.  The  right  bank  is  liable  to  overflow  at  high  stages  and  is  wooded;  the  left 
bank  will  overflow  only  at  very  high  stages  and  for  a  short  distance.  The  water  at  all 
stages  wiD  pass  beneath  the  four-span  bridge  and  its  trestle  approaches.  The  current  has 
a  moderate  velocity.  The  bed  of  the  stream  is  composed  of  sand  and  mud  and  is  subject 
to  some  change.  The  water  is  usually  heavily  laden  with  sediment  from  Red  Lak^  River, 
which  enters  one-half  mile  above  the  station. 
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Discharge  measurements  are  made  from  the  Great  Northern  Railway  bridge,  aboat 
one-fifth  mile  above  the  gage.  The  initial  point  for  soundings  is  marked  in  red  paiDt  on 
the  downstream  guard  rail  at  the  left  end  of  the  left  span. 

The  original  gage  is  a  vertical  staff,  attached  to  the  north  end  of  the  breakwater  of  it» 
middle  bridge  pier.  The  zero  of  this  gage  was  placed  5.00  feet  below  the  zero  of  the  United. 
States  Army  Engineers'  gage,  which  is  attached  to  the  same  breakwater.  A  stazi<imrd 
chain  gage,  which  was  read  during  1905  by  Philip  Hayes,  has  been  established  with  the 
same  datum  as  the  vertical  gage  and  is  attached  to  the  downstream  side  of  the  brk^p. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  50.44  feet.  The  gafpp 
is  referred  to  bench  marks  as  follows:  (1)  North  comer  of  iron  plates  of  turntable  near 
the  center  of  the  middle  pier  of  the  Northern  Pacific  Railway  bridge,  on  the  north  side. 
about  1  inch  above  the  surface  of  the  stone  pier;  elevation  above  gage  datum,  43.95  feet. 
(2)  Spike  in  a  telegraph  pole  in  the  lumber  yard  southwest  of  the  left  end  of  the  bridgp, 
from  which  it  is  200  feet  distant;  elevation  above  gage  datum,  48.50  feet.  The  top  of 
the  pulley  of  the  chain  gage  is  53.12  feet  above  gage  datum.  Gage  datum  is  45.58  feet 
above  the  city  datum  of  Grand  Forks,  and  is  777.9  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 


Description:  66,  pp  11-12;  85,  pp  23^236;  100,  pp 
Discharge:  66.  p  12;  85,  p  236;  100,  pp  495,  504;  13 


494-495;  130,  pp  4KM1. 


uiaicimfi^v.  uo,  p  i^,  oo,  y  «ao,   aw,  pp  495,  504;  130,  p  41. 

Dischaiige,  monthly:  100,  p  496;  130,  p  43. 

Oage  heights:  66.  p  12;  85,  p  236;  100.  p  406;  130,  p  41. 

Rating  tabic:  100,  p  497;  130,  p  42. 

Discharge  measurements  of  Red  River  at  Grand  Forks,  N.  DaJc.,  in  1906. 


Date. 


Hydrographer. 


April  8. Wilcox  and  Turner 

April  25 1  Richards  and  Uoskins. 

May  16 R.  Richards 

August  21 1 do 


Width. 


Feet. 
200 
162 
406 
258 


Area  of 
section. 


Mean    1 
velocity. 


s^. 

Feet  per 
second. 

2,266 

2.69 

1,088 

2.01 

5,648 

2.98 

3,702 

2.96 

Gage 
hei^t. 


Feet. 

14.55 

7.93 

25.11 

20.04 


Dis- 
charge. 

Seeond- 

fttt. 

6,097 
2,1$3 
16,856 
10,9n) 


BED   RIVKR   DRAINAOB   BASIN. 
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Daily  gage  keight^  infeelf  of  Red  River  at  Grand  Forks,  N.  Dak.,  for  1906, 


Day. 


Jan. 


Feb.       Mar. 


7.2 

7.6 

&0 

8.5 

9.0 

9.45 

9.8 

9.85 

9.9 


Apr.    I  May.      June.  <  July. 


8.9 




' 

1 

1 

7.0 

10.3 
10.0 





) 

11.25 

6.15   

11-7 



12.4 
13.0 
14.2 
16.2 
15.8 
17.5 
16.2 
14.8 

ia6 

12.9 
12.3 
11.6 
11.0 
10.4 
9.9 
9.6 
9.3 
8.8 
8.4 

a25 

8.0 

&0 

7.9 

7.76 

7.7 

7.9 

7.6 

7.5 

7.66 

7.7 


7.4 
7.8 
7.6 
7.75 
7.9 
&45 
9.1 
10.0 
10.7 
11.2 
11.8 
13.9 
18.4 
22.7 
25.2 
26.0 
25.9 
25.6 
25.2 
24.5 
23.5 
22.2 
20.8 
19.0 
17.3 
16.4 
15.4 
14.7 
14.2 
14.0 
13.6 


13.2 
13.0 
12.7 
12.4 
12.2 
12.3 
12.6 
12.9 
13.1 
13.0 
13.2 
13.0 
12.8 
12.6 
12.4 
12.1 
U.9 
11.8 
11.6 
11.5 
11.5 
11.5 
11.7 
12.0 
12.2 
12.3 
12.6 
12.6 
12.7 
12.8 


I 


Aug.      Sept. 


13.7 

13.9 

13.5 

13.1 

12.8 

12.5 

12.7 

13.7 

13.4 

13.2 

13.2 

13.0 

12.7 

12.4 

12.4 

12.4  i 

13.2  ' 

14.2 

14.4 

14.5 

14.7 

14.7 

14.6 

14.2 

13.8 

13.6 

13.7 

13.8 

14.0 

15.1 

15.0 


Oct. 


Nov. 


14.6 
14.1  : 

13.8  I 

13.4  I 

13.9  i 
14.0 
13.7  I 
13.4 
13.0 
12.9 
12.9  I 
12.8 

12.5  , 
12.3  I 

12.6  I 

13.7  ' 
1^7  j 
16.0  < 
18.0  I 
19.9  I 

19.9 ; 

19.0 

18.0 

16.7  I 

15.8 

15.4 

15.0 

14.4 

13.8 

13.3 

12.8 


12.4 
12.2 
12.2 
12.6 
12.8 
12.8  \ 
12.6  ' 
12.2 
12.0  i 
11.6 
11.3  ' 
11.1 

las 

10.7 
10.8 
10.9 
11.4 
11.8 
11.9 
12.2 
12.4 
12.6 
12.8 
12.6 
12.4 
12.1 
11.9 
11.8 
11.5 
11.4 


11.3 

»•» 

11.2 

8.7 

11.2 

8.45 

11.0 

8.45 

10.9 

8.4 

10.6 

9.1 

10.5 

9.6 

10.3 

9.9 

10.0 

9.9 

10.0 

9.5 

9.9 

9.3 

9.7 

9.0 

9.6 

8.8 

9.4 

6.6 

9.5 

8.8 

9.5 

&9 

9.5 

&9 

9.5 

9.0 

9.6 

&9 

9.6 

9.0 

9.6 

8.9 

9.8 

8.9 

10.0 

8.8 

10.1 

9.0 

10.2 

9.0 

10.2 

9.2 

10.3 

as 

10.1 

10.1 

9.6 

9.3 

Note.— River  frozen  entirelv  across  Januarv  1  to  March  28;  March  29  to  April  6  ice  breaking  up. 
Gagp  heights  are  to  water  surface  in  a  hole  in  tne  ice;  thickness  of  ice,  1.6  to  2  feet.  River  frozen  over 
dunng  December;  thickness  of  ice,  0.4  foot  to  1.9  feet.  . 
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Station  rating  table  for  Red  River  ai  Grand  Forks ,  N.  Dak.,  from  January  1  to  December  SI, 

1906. 


Gage 
height. 

Discharge. 

height. 

Discharge. 

Ga«e 
heii^t. 

Feel. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

&00 

1,250 

9.70 

3,120 

13.40 

6.10 

1,295 

9.80 

3,180 

13.50 

6.20 

1,340 

9.90 

3,240 

13.00 

6.30 

1,385 

10.00 

3,300 

13.70 

6.40 

1,430 

10.10 

3,360 

13.80 

6.50 

1,475 

10.20 

3,420 

13.90 

6.60 

1,520 

10.30 

3,480 

14.00 

6.70 

1,565 

10.40 

3,540 

14.10 

6.80 

1,610 

10.50 

3,600 

14.20 

6.90 

1,655 

10.60 

3,660 

14.30 

7.00 

1,700 

10. 70 

3,720 

14.40 

7.10 

1,760 

10.80 

3,780 

14.50 

7.20 

1,800 

10.90 

3.840 

,      14.60 

7.30 

1,850 

11.00 

3,900 

14.70 

7.40 

1,900 

11.10 

3,965 

1      14.80 

7.50 

1,950 

11.20 

4,03b 

14.90 

7.60 

2,000 

11.30 

4,005 

15.00 

7.70 

2,050 

11.40 

4,160 

'      15.20 

.  7.80 

2,100 

11.50 

4,225 

16.40 

7.00 

2,150 

11.60 

4.290 

1       15.60 

8.00 

2,200 

11. /O 

4,355 

15.80 

8.10 

2.250 

11.80 

4,420 

16.00 

8.20 

2,300 

11.90 

4,486 

16.20 

8.30 

2,350 

12.00 

4,550 

16.40 

8.40 

2,405 

12.10 

4,615 

16.60 

8.50 

2,460 

12.20 

4,680 

16.80 

8.60 

2,615 

12.30 

4,745 

17.00 

8.70 

2,670 

12.40 

4,810 

17.20 

8.80 

2,625 

12.60 

4,880 

17.40 

8.90 

2,680 

12.60 

4,950 

17.60 

9.00 

2,735 

12.70 

5,020 

17.80 

9.10 

2,790 

12.80 

5,090 

18.00 

9.20 

2,845 

12.90 

5,160 

18.20 

9.30 

2,900 

13.00 

5,230 

18.40 

9.40 

2,955 

13.10 

5,300 

18.60 

9.50 

3,010 

13.20 

5,370 

18.80 

9.60 

3,065 

13.30 

5,440 

19.00 

Dlschaiige. 


Gai 
heig 


Discharge. 


Second-feet. 

Feet. 

Second-fen. 

5,510 

19.20 

10.230     • 

5,580 

19.40 

10,410 

5,650 

,      19.60 

10,500 

5,725 

19.80 

10,770     1 

5,800 

20.00 

10,950 

5,875 

20.20 

11,130  ; 

5,950 

20.40 

11.310     1 

6,025 

20.60 

11,490 

6,100 

20.80 

11,670     I 

6,175 

21.00 

11.850     ' 

6,250 

21.20 

12,030     ' 

6.325 

21.40 

12,210     1 

6,400 

21.60 

12,390     - 

6,475 

21.80 

12,570    1 

6,560 

22.00 

12,750    * 

6,625 

22.20 

12.930 

6,700 

22.40 

13,110 

6,860 

!      22.60 

13,290 

7,020 

;      22.80 

13.470 

7,180 

'      23.00 

13,650 

7,340 

23.20 

13.830 

7,500 

23.40 

14.010 

7,660 

23.60 

14,200    , 

7,820 

23.80 

14.400    ! 

7,980 

24.00 

14.600 

8,140 

i      24.20 

14,800 

8,300 

24.40 

15,000 

8,460 

24.60 

15,200    i 

8,620 

24.80 

15,400    ' 

8,790 

25.00 

15,000 

8,970 

25.20 

15.820 

0,150 

25.40 

16,040 

9,330 

25.60 

16,260 

9,510 

25.80 

16,480 

9,090 

26.00 

16,700 

9,870 

27.00 

17.800 

10,050 

28.00 

18,900 

The  above  table  is  applicable  only  for  open  channel  conditions.     It  is  baaed  on  24  dischaxge 
ments  made  during  1901-1905.    It  is  well  defined  between  gage  heights  6  feet  and  26  ftet. 
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Estimated  monthly  discharge  of  Red  River  at  Grand  Forks,  N.  Dak.  ^  for  1906. 
[Drainage  area,  25,800  square  miles.] 


Month. 


Discharge  in  second-feet. 


April  7-30. 

May 

June 

July 

August 

September 

October 

November  1-27. 


Maximum. 


7,660 
16,700 
5,370 
6,780 
10,860 
5,090 
4,095 
3,240 


Minimum. 


1,050 
1,900 
4,225 
4,810 
4,745 
3,720 
2,900 
2,405 


Mean.. 

3,288 
8,138  ' 
4,826  ' 
5,847  ! 
6,564  ' 
4,507 
3,345 
2,734 


Total  in 
acre-feet. 


156,500 
500,400 
287,200 
250,500 
403,600 
268,200 
205,700 
151,800 


The  period | 2,233,000  | 

I  .  ,       I 


Run-off. 
Second-feet  1  t>««*k  i« 


0.127  j 
.315 
.187 
.227 
.254 
.175  I 
.129  I 
.106  ' 


0.113 
.363 
.209 
.262 
.293 
.195 
.149 
.106 


Note.— No  estimate  for  ice  pt»riod. 


OTTKRTAIL  RIVER  NEAR  FERGUS  FAL,L.8,  MINN. 

Ottertail  River  rises  in  Ottertail  Lake,  in  west-central  Minnesota,  flows  west,  then  south, 
then  west,  and  enters  Red  River  at  Breckenridge,  Minn. 

The  gaging  station  was  established  May  9,  1904.  It  is  located  at  Three  Mile  Bridge, 
about  3i  miles  northeast  of  Fergus  Falls,  Minn. 

The  channel  is  straight  for  about  150  feet  above  and  600  feet  below  the  station.  The 
current  is  medium  at  all  stages.  Both  banks  are  high,  wooded,  and  do  not  overflow.  The 
bed  of  the  stream  is  composed  of  clean  gravel  and  small  stones  and  is  probably  permanent 
except  after  extreme  floods.  There  is  one  channel  at  ordinary  stages,  and  passibly  two  at 
high  water.  As  the  chief  source  of  supply  is  Ottertail  Lake,  sudden  fluctuations  in  river 
height  are  not  to  be  expected. 

Discharge  measurements  are  made  from  the  single-span  highway  bridge  to  which  the 
gage  is  attached.    The  initial  point  for  soundings  is  the  left  end  of  the  downstream  hand  rail. 

The  temporary  gage,  which  was  read  during  1905  by  R.  G.  Evensen,  jr.,  is  a  vertical 
staff  driven  into  the  bank  near  the  lower  comer  of  the  left  abutment.  The  bench  mark  is  a 
nail  driven  into  the  stone  wing  wall  of  the  left  abutment,  downstream  side  about  4J  feet 
from  the  angle  of  the  abutment  and  just  behind  the  temporary  gage;  elevation  above  zero 
of  gage,  5.56  feet. 

A  description  of  this  station,  gage  height,  and  discharge  data,  and  rating  table  are  given  in 
Watep^upply  Paper  No.  130,  pp.  43-45. 

Discharge  measurements  bfOUertaU  River  near  Fergus  FaUs,  Minn.,  in  1905. 


Date. 

Hydrograplier. 

Width. 

Area  of       Mean 
section,    velocity. 

Gaee    '      Dis- 
heignt.      charge. 

March  31 

Richards  and  Chandler 

97 
98 
08 

1 

Smiare      Feet  per 

feet.         secovd. 

139            1.79 

234  1          a  05 

237            3.03 

Second 
Feet.         feet. 

2.84               248 

July  15 

Jaly22 

R.  Richards 

3.75               714 

Hanna  and  Chandler 

3. 78               718 

IRR  171—06 3 
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Daily  gage  height f  in  feet,  of  Ottertail  River  near  Fergus  Falls,  Minn.,  for  1005. 


Day. 


Feb. 


Mar.   I    Apr.    I  May.      June.  '  July.  !   Aug.   !  Sept. 


1 

3fi 

2 ! 

3 

4 

6 

4.0 

6 ::::::i::::::: 

7 

3^ 

8 

„ 

::::::;::::.:.:.:.l:.::::!:::::": 

3.2 

a2 

3.2 

i 

3.15 

3.15 

3.2 

3.2 

3.2 

3.2 

3.15 

3.1 

3.0 

2.9 

2.9 

2.9 

2.9 

2.9 

2.9 

2.85 

2.85 


2.85 
2.85 
2.85 

2.9  ; 

2.9 

2.9    I 

2.95 

2.95 

2.95 

2.8 

2.8 

2.8 

2.9 

2.9 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 


3.0 

ao 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.6 

3.0 

3.6 

3.6 

3.6 

3.6 

3.65 

3.55 

3.55 

3.5 

3.5 

3.5 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 

3.45 


a45 

3.45 

3.55 

3.55 

3.6 

3.6 

3.6 

3.6 

3.6 

3.6 

3.55 

3.55 

3.6 

3.6 

3.6 

3.6 

3.62 

3.6 

3.6 

a6 

3.6 

3.6 

3.65 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 

3.7 


I 


3.7 

a7 

3.75 

3.8 

3.85 

3.85 

3.9 

3.85 

3.85 

3.8 

3.8 

3.8 

as 

3.8 
3.8 
3.8 

as 

as 

a  75 

a  75 

a  75 

a9 

a7 

a  7 

a7 

a  75 

a  75 

as 

as 

as 

as 


as 
as  I 
as  I 
as 

4.0  I 
4.0  I 
4.0 
4.0 
4.0 
a  95 
a  95 

a9 

a85 

a  85 

a  85 

a85 

a  9 

a  9 

a  9 

a9 

a9 

a9 

a9 

a  85 

as5 

a85 

a  85 

ass 

ass 

ass 

ass 


a9 

a9 

ass 

ass 

ass 

ass 

as 

as 

as 

as 

as 

as 

ass 

ass 

ass 

ass 

ass 

a9s 

a9S 

a9S 

a9 

a  9 

ass 

ass 

as 

as 

a  75 

a  75 

a  7 

a7 


Oct.    , 

a? 

a7 

a7   I 

a7 

a7 

a7 

a  7 

a  7 

a7 

a  65 

a6s 

ae 

ae   I 

ao  I 

ae   ' 

ae 

ae 

ass 

ass 

ass  : 

ass : 

ass 

ass 

ass 

ass 

ass 

ass  ' 

ass 

ass 

ass 

ass 


Nov. 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

as 

ass 

ae 

a  65 


Note.— River  frozen  entirely  acros.s  January  1-Febniary  28;  March  1-10,  lee  gradually  disappearod : 
February  14,  river  frozen  to  tfio  bottom  in  the  middle  Gage  heights  are  to  water  surface  in  a  hole  in 
the  ice.    The  following  comparative  readings  were  also  made: 


Date. 


February  14 
February  20. 
February  25 
March  1 


Water   | 
surface.  , 

Top  of   1 

Thick- 
neas. 

Feet.     1 

Feet. 

Feei. 

4.0 
a  9 
a  7  , 
ae 

4.3 
4.2 
4.U 

ae  , 

2.4 
22 
1.7 

.8 

River  frozen  November  30  to  December  31. 
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Station  ratiiig  table  for  Ottertail  River  near  Fergus  Falls,  Minn.,  from  January  1  to 

December  31,  1906. 


Discharge. 


"Tt. 


heigl 


Discharge. 


Gage 
height. 


Feet. 

Second-feet. 

Feet. 

Second-feet.\ 

Feet. 

2.70 

200 

a  10 

357 

3.50 

2.80 

236 

3.20 

402 

3.60 

2.90 

274 

3.30 

449 

3.70 

3.00 

315 

3.40 

499 

1 

3.80 

Discharge. 

heigK. 

Discharge. 

Second-feet. 

>•«*. 

Second-feet 

552 

3.90 

789 

607    > 

4.00 

855 

665 

4.10 

921 

726 

4.20 

987 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  Is  based  on  eight  discharge  meas- 
urements made  during  1904-5.   'It  is  well  defined  between  gage  heights  2.85  feet  and  3.8  feet. 

EgtimaUd  monthly  discharge  of  Ottertail  River  near  Fergus  Falls,  Minn.,  for  1906. 


Month. 


March  11-31. 
April 


May 

June 

July 

August 

September 

October 

November  1-29. 

The  i)eriod . 


Note.— No  estimate  for  ice  period. 


Discharge  in  second-feet. 
Maximum.  |  Minimum.      Mean. 

Total  in 
acre-feet. 

402 

255 

340 

14,160 

315  ' 

236 

292 

17,380 

607 

315 

516 

31,730 

665 

526 

613 

36,480 

789' 

665 

719 

44,210 

855  : 

726 

778 

47,840 

822 

665 

7S0 

44,630 

665 

580 

614 

37,750 

636 

552 

558 

32,100 

306,300 

1 

SHEYENNE  RIATCR  NEAR  HAGGART,  N.  DAK. 

Sheyenne  River  rises  in  the  eastern  part  of  McLean  County,  N.  Dak.,  flows,  in  a  general 
way,  east,  then  south,  and  then  northeast,  and  enters  Red  River  about  12  miles  north  of 
Moorhead,  Minn. 

The  gaging  station  was  established  March  22,  1902.  It  is  located  near  the  station  of 
Haggart,  on  the  Northern  Pacific  Railway,  6  miles  west  of  Fargo,  N.  Dak.,  at  a  private 
wagon  bridge  about  one-fourth  mile  north  of  the  railroad. 

The  channel  is  straight  for  30  feet  above  and  200  feet  below  the  station,  and  the  current 
is  moderate.  Both  banks  are  steep  and  not  liable  to  overflow  except  in  unusual  floods. 
The  bed  of  the  stream  is  of  clay  and  shifts  but  slightly.    There  is  one  channel  at  all  stages. 

Disch'ai^  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  end  of  the  hand  rail  on  the  lower  side  of  the  bridge,  right 
bank. 

The  gage,  which  was  read  during  1905  by  John  C.  Haggart,  consists  of  a  vertical  staff 
17  feet  long  fastened  to  the  piling  pier  at  the  middle  of  the  bridge.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  A  12-penny  nail  driven  into  the  base  of  the  11-inch  elm  tree 
50  feet  below  the  bridge  on  the  right  bank;  elevation  above  gage  zero,  17.05  feet.  (2)  A 
cross  of  fence  staples,  surrounded  by  brass-headed  nails,  on  north  side  of  10-inch  box 
elder  tree,  beside  the  east  approach  to  the  bridge,  north  side,  the  same  being  23  feet  east 
of  the  initial  point  for  soundings;  elevation  above  gage  datum,  21.29  feet. 
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Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geologiral  Survey: 

Description:  85,  p  236;  100,  p  498;  130,  p  45. 
Discharge:  85,  p  236;  100,  p  499;  130,  p  46. 
Discharge,  monthly:  100,  p  500;  130,  p  47. 
Gago  heights:  85,  p  237;  100,  p  499;  130,  p  46. 
Rating  table:  100,  p  500;  130,  p  47. 

Discharge  measurerttenJUi  ofSheyenne  River  near  Ha/fgartj  N.  Dak.,  in  1905. 


Dnte. 


March  30. 
June  22... 
July  11... 
July  29... 
August  22 


Hydrographer. 


Width 


I  Feet. 

R.  Richards 53 

Chandler  and  Richards 46 

R.  Richards 47 

Hannaand  Chandler ...'  44 

R.  Richards 54 


Area  of 
section. 

Mean 
velocity. ' 

height. 

Dis- 
chargee 

Square 
fed. 

Feet  per 
second.  ■ 

Feet. 

Second- 
feet. 

175 

1.13 

6.60 

I** 

154 

1. 12 

4.70 

173 

147 

1.06! 

4.60 

156 

134 

1.09 

4.42 

146 

216 

1.32  i 

6.01 

2SS 

Daily  gage  height,  in  feet,  ofSheyenne  River  near  Haggart,  N.  D(dc.,for  1905. 


Day. 

Apr. 

May.   ' 

June. 

July. 

1 
Aug. 

Sept. 

Oct.    1 

Nov. 

Dec. 

1 

4.0 
4.0 
3.9 
4.2 
4.5 
5.0  ' 
6.1 
5.9 
5.6 
5.8 
6.1 
8.7 
,9.8 
9.3 
8.0 
7.5 
6.9 
6.5 
6.4 
0.0 
5.9 
6.8 

5.0 
5.0 
4.9 
4.9 
4.9 
4.7 
4.9 
4.9 
5.0 
5.0 
4.9 
5.4 
6.1 
6.0 
5.7 
5.5 
5.4 
5.3 
5.0 
4.9 
4.9 
4.6 

4.8 
4.9 
4.5 
6.6 
5.6 
5.0 
5.0 
4.0 
3.8 
3.9 
4.5 
4.7 
4.5 
4.5 
4.4 
4.5 
4.5 
4.3 
4.8 
.5.0 
4.5 
5.0 

4.0 
4.3 
4.0 
4.0 

-1 

4.9  ' 
5.7 
5.9 
6.0  ' 

6.2  1 

6.3 ; 

6.2 
6.5  1 
6.4 
7.0  , 
8.2  J 
8.8 
8.4 
7.0  1 
6.5 
6.0 

4.5 
4.5 
4.6 
4.4 
4.3 
4.5 
4.3 
4.4 
4.4 
4.3 
4.2 
4.2 

11 

4.3 
4.2 
4.1 
4.0 
4.3 
4.2 
4.1 
4.2 

3.sl 

3.9 

3.9 

4.0 

4.0  ' 

3.9 

3.9 

3.8 

3.9 

3.8 

3.6 

3.6 

3.7 

3.6 

3.6 

3,5 

3.5 

3.6 

3.7 

3.ii 

3.5 

3.6 

T9 

o 

3.9 

3.                

6.5 
6.0 
5.8 
5.6 
5.4 
5.5 
5. 7 
5. 7 
5.6 
5.5 
5.4 
5.3 
5.0 
4.8 
4.6 
4.6 
4.7 
4.6 
4.5 
4.4 

4 

5 

6 

.•                         / 

«< 

9 

4.2 

10        ...       . 

11 

12 

13 

14 

15 

16 

18 

3.6 

3.7 
3.7 

10 

20 

21 

22 

23 

4.35 

5.8 

4.5 

5.5 

5.7 

4.0 

3.7 

3.8 

24 

4.3 

5.8 

4.7 

5.7 

5.8 

3.!. 

3.9 

3.8 

25 

4.2 

5.7 

4.7 

5.4 

6.0 

3.9 

3.6 

3.H 

26 

4.3 

5.6 

4.7 

5.0 

5.9 

3.8 

3.6 

3.h 

27 

4.2 

5.5 

4.8 

4.7 

6.5 

3.9 

3.6 

3.9 

28 

4.1 

5.4 

5.0 

4.7 

5.3 

3.9 

3.6 

3.9 

29 

4.1 

5.3 

5.0 

4.3 

5.0 

3.8 

3.6 

3.9 

30 

4.1 

.1.4 
5.4 

4.8 

4.3 
4.2 

4.9 

4.6  ' 

3.7 

3.5 
3.5 

3.9 

31              

Note.— River  frozen  over  January  1  to  March  31,  approximately,  also  December  1-31. 
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RED   LAKE   RIVER  AT  CROOKSTON,  MINN. 

Red  Lake  Biver  rises  in  Red  Lake,  in  northeastern  Cleans-ate r  County,  Minn.,  flows 
in  a  general  westerly  direction,  and  unites  with  Red  River  at  Grand  Forks.  The  dis- 
tance from  source  to  mouth  in  a  straight  lino  U  105  miles;  by  river  it  is  over  200  miles. 
The  total  area  of  the  watershed  is  Q/AH  square  miles. 

The  gaging  station  was  established  May  19,  1901.  It  is  located  at  the  bridge  which  con- 
nects Robert  and  St.  Paul  streets,  Crookston,  and  which  is  known  as  the  ''Sampson  Addi- 
tion" bridg^\     It  is  about  on:»-sixth  mile  west  of  the  Gr*'at  Northern  Railway  station. 

The  channel  is  straight  for  250  feet  above  and  200  feet  below  the  station.  Tlie  right 
bank  is  low  and  is  covered  with  bmsh.  It  is  liabl(»  to  overflow  at  very  high  stages,  but 
there  would  l)e  very  little  current  in  the  flooded  srction  owing  to  the  tre«  s  and  brush.  The 
left  bank  is  high,  wooded,  and  not  liable  to  overflow.  The  bed  of  the  strt^am  is  sandy,  free 
from  vegetation,  and  shifts.     The  current  is  swift. 

Discharge  measurements  are  made  from  the  lower  side  of  the  singL  -span  bridge  at  which 
the  gages  are  located.  The  initial  point  for  soundings  is  the  post  of  the  hand  rail,  lower 
side,  at  the  left  end  of  the  bridge,  at  a  point  where  the  diagonal  member  of  the  bridgt^  truss 
meets  the  floor  timbers. 

The  gages,  of  which  there  are  three,  were  read  during  1905  by  J.  E.  Carroll,  the  city 
engineer.  The  low-water  vertical  gage  is  fastened  to  the  piling  of  the  left  abutment  under 
the  bridge;  it  reads  from  zero  to  9.6  feet.  Tlie  high-water  vertical  gage  is  attached  to  the 
piling  of  the  pier  at  the  right  end  of  th(»  bridge;  it  reads  from  7.5  to  15  feet.  There  is  also 
a  wire  gage  near  the  middle  of  the  bridge,  having  the  same  datum.  Its  horizontal  scale 
reads  from  3  to  19  feet.  The  dam  and  power  house*  of  the  city  waterworks  are  located  al)out 
1,000  feet  above  the  gage.  The  opening  and  closing  of  the  sluices  cause  some  variation 
in  the  flow,  but  the  gage  readings  repn  sent  a  close*  average  of  the  daily  river  height.  The 
gagrs  are  referred  to  Iwnch  marks  as  follows:  (1)  Top  of  hydrant  at  comer  of  St.  Paul 
and  Robert  streets,  30  feet  south  of  bridge;  elevation  alx)ve  gage  datum,  24.23  feet.  (2) 
Top  of  hydrant  200  feet  north  of  bridge,  at  comer  of  St.  Paul  and  Woodlawn  streets;  ele- 
vation above  gage  datum,  27.46  feet.  The  gage  datum  has  an  elevation  of  825  feet  above 
sea  level.  The  city  datum  of  Crookston  has  an  elevation  of  4.10  feet  above  gage  datum. 
Tlie  top  of  the  rail  of  the  main  track  at  the  Great  Northem  Railway  station  at  Crookston 
has  an  elevation  of  37.63  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  WaU»r-Supply  Papers 
of  the  United  States  Geological  Survey : 

Description:  66,  pp  10-11;  .S5.  pp  234-235;  100,  pp  491-492;  130,  p  48. 

Discharge:  66,  p  11;  85,  p  2:J5;  100,  p  492;  130,  p  49. 

Discharge,  monthly:  100,  p  494;  130,  p  50. 

Gage  heights:  06.  p  11;  85,  p  235;  100,  pp  492-493;  130,  p  49. 

Rating  table:  100.  p  493;  i:i0.  p  50. 

Discharge  measurements  of  Red  Txike  Riv^r  at  Crookston  ^  Minn.,  in  1905. 


Date. 


Hydrographer. 


April  10 ;  Wilcox  and  Chandler. 

July  24 Ilanna  und  Chandler. , 

August  19 ■  R,  Richards 


Width. 


Feet. 
17S 
183 
194 


Area  of       Mean 
section,     velocity. 


Square 
jeet. 

849 

923 

1,430 


Feet  per 
second. 

2.95 

3.20 

3.37 


CJage 
height. 


I      Dis- 
I  charge. 


Second- 
Feet,  feet. 

7.0C)  2,505 

7.66  2,957 

9.93  4,846 
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Daily  gage  Jieightf  in  feet,  of  Red  Lake  River  at  CrooksUm,  Minn.,  for  1906. 


Daj'. 

Mar. 

1 

' 

2 

3 

4 

• 

5 

6 

7 



8...      % 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19... 

20 

21 

22 

23....           1   . 

24 ' 

25 

5.2 
5.S 
6.4 
6.9 
7.4 
7.8 
'    7.0 

26... 

27 

28 

29 

30 

31 

Apr.       May. 


7.1 

7.25 

9.7 

9.0 

9.1 

8.9 

7.1 

6.7 

7.1 

6.8 

6.5 

6.1 

6.2 

6.05 

6.0 

5.8 

5. 45 

5.4 

5.45 

4.95 

4.8.'j 

5.0 

5.2 

5.4 

5.1 

5.4 

4.9 

5.4 

5.35 

4.9 


5.3 
5.25 
5.45 
5.55 
5.85 
6.2 
6.45 
6.75 
6.8 
7.05 
7.25 
9.8 
14.1 
13.2 
11.6 
10.6 
9.5 
9.6 
8.8 
8.5 
8.2 
8.0 
7.8 
7.4 
7.4 
7.3 
7.0 
6.9 
G.95 
6.3 
6.65 


June.  I   July. 


I 


6.7 

6.45 

6.3 

6.5 

6.85 

6.85 

6.  as 

6.35 

6.45 

7.0 

6.6 

6.5 

6.5 

6.25 

6.4 

5.9 

6.0 

6.55 

6.1 

5.7 

6.1 

6.05 

6.3 

6.3 

0.55 

6. 45 

6.5 

6.7 

6.75 

7.8 


7.7 

7.0 

6.9 

6.65 

6.55 

7.05 

7.25 

7.0 

7.3 

7.0 

6.65 

6.65 

6.6 

6.55 

6.7 

8:6 

8.8 

9.2 

8.6 

9.2 

8.4 

8.2 

8.5 

7.5 

7.15 

7.1 

7.2 

8,2 

9.3 

8.4 

7.8 


Aug.   I   Sept. 


7.5 
7.45 
7.4 
8.2 
8.6 
8.2 
8.0 
7.6 
7.4 
7.4 
6.95 
6.8 
6.8 
6.8 
7.5 
7.2 
8.5 
10.0 
10.0 
9.4 
8.5 
8.2 
7.9 
7.5 
7.2 
7.1 
7.1 
7.1 
7.0 
6.9 
6.9 


7.1 

7.2 

7.7 

8.0 

7.8 

7.6 

7.3 

7.25 

7.2 

7.15 

7.05 

6.85 

6.8 

6.65 

7.3 

8.1 

8.1 

8.2 

8.4 

8.7 

8.7 

8.4 

8.2 

8.0 


7.9 

7.8 
7.8 
7.7 


Oct. 


Nov.    ,    Dec, 


7.8 

7.7 

7.6 

7.45 

7.2 

7.0 

6.9 

6.8 

6.8 

6.7 

6.6 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.4 

6.05 

5.85 

6. 15 

6.85 

7.35 

6.75 

6.9 

6.9 

6.65  I 

6.2 

6.1 

6.35 

6.1 


5.5 

5.5 

5.1 

5.0 

6.85 

6.65 

6.35 

6.3 

6.35 

6,2 

6.4 

6.1 

6.1 

6.0 

G.4 

6.45 

6.6 

6.15 

5.9 

6.0 

6.05 

5.9 

6.0 

6.2 

6.5 

6.0 

4.75 

4.1 

3.85 

4.4 


4-25 

4.1 

4.5 

4.8 
5-85 
6.65 

6.6 
6.7 
6.4 
6,6 
6,3 
6.3 
5.9 
6.1 
6.0 
5.7 
6.0 
6.0 
6.0 
fi.D 
5-.-. 
6.0 
5.T 
6  0 
6.2 
6.0 
6.0 
1..0 


Note.— River  frozen  entirely  across  January  l-March  2;  March  3  to  April  4  there  was  a  giBdually 
widening  channel  of  open  water.  During  December  river  frozen  across  except  for  narrow  cbannel 
under  gage. 


RED    RIVER    DRAINAOE    BASIN. 
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Station  rating  tMe  for  Red  Lake  River  at  CrooJcston,  M inn.  ^  from  January  1  to  December 

31, 1906. 


hSX.' 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 
Seconds/eel. 

Gage 
height. 

Feel. 

Discharge. ' 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

3.90 

600    1 

5.70 

1,530 

8.00 

3,255 

11.60 

6,265 

4.00 

640    1 

5.80 

1,600 

8.20 

3, 415 

11.80 

6,435 

4.10 

680 

5.90 

1,670 

8.40 

3,575 

12.00 

6.605 

4.20 

720    1 

6.00 

1,740 

8.60 

3,735 

12.20 

6,775 

4.30 

765    ' 

6.10 

1,810 

8.80 

3,885    1 

12.40 

6,945 

4.40 

810 

6.20 

1.880 

9.00 

4,065 

12.60 

7,115 

4.50 

855 

6.30 

1,950 

1        9.20 

4,225 

12.80 

7,285 

4.60 

905 

6.40 

2,020 

'        9.40 

4,395 

13.00 

7,455 

4.70 

955 

6.50 

2,095 

1        9.60 

4,565 

13.20 

7,625 

4.80 

1.005 

6.60 

2,170 

:        9.80 

4,735    j 

13.40 

7,795 

4.90 

l,aV) 

6.70 

2,245 

10.00 

4.906    1 

13.60 

7,965 

5.00 

1.110 

6.80 

2,320 

10.20 

5,075  : 

i:i80 

8,135 

5.10 

1,165    1 

6.90 

2,395 

10.40 

5,245 

14.00 

8,305 

5.20 

1.220 

7.00 

2,470 

10.60 

5,415 

14.20 

8,475 

5.30 

1,280 

7.20 

2,620 

10.80 

5,585 

14.40 

8,645 

5.40 

1,340 

7.40 

2,775 

11.00 

5,755    , 

14.60 

8,815 

5.  .50 

1,400 

7.60 

2,9.35 

11.20 

5,925 

14.80 

8,985 

5.60 

!.*..( 

7.80 

3,095 

11.40 

6,095 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  21  discharge  measure- 
ments made  during  1902-1905.  It  is  well  (lefine<i  between  gage  heights  4  feet  and  11.5  feet.  The  table 
has  l)een  extended  wyond  the.se  limits,  being  based  on  one  measurement  at  gage  height  18.46  feet. 

Estimated  monUdy  discharge  of  Red  Lake  River  at  Crookston,  Minn.,  for  1905. 
[Drainage  are.i,  5.525  square  miles.] 


Month. 


April 

May 

June 

July 

August 

September. 

October 

NovemI)er. 


The  period. 


Discha 

rge  in  seconc 
Minimum. 

l-feet. 
MeAn. 

1,990 

Total  in 
acre-feet. 

118,400 

Runi 

Second-feet 

per  square 

mile. 

off. 

Maximum. 

Depth  in 
inches. 

4,650 

1,030 

0.360* 

0.402 

8,390 

1,250 

3,199 

196,700 

.579 

.668 

3,095 

1,.530 

2,078 

123,600 

.376 

.420 

4,310 

2,132 

2,950 

181,400 

.534 

.616 

4,905 

2,320 

',035 

186,600 

.649 

.633 

3,815 

2,208 

3,012 

179,200 

.545 

.608 

3,095 

1,63.> 

2,264 

139,200 

.410 

.473 

2,358 

582 

1,670 

99,730 

.303 

.338 

' 

1,225,000    1 

. 

Note.— No  estimate  for  ice  period. 
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PEMBINA  RIVER  NEAR  NECHE,  N.  DAK. 

Pembina  River  rises  in  the  southern  part  of  Manitoba,  Canada,  flows  in  a  general  south- 
easterly direction,  and  unites  with  Red  River  at  Pembina,  N.  Dak. 

The  gaging  station  was  established  April  29,  1903.  It  is  located  at  the  Great  Northern 
Railway  bridge,  two-thirds  of  a  mile  north  of  the  railroad  station  at  Neche,  N.  Dak. 

The  channel  is  straight  for  100  feet  above  and  below  the  station.  The  right  bank  is 
densely  wooded  and  the  left  is  covered  with  brush.  Both  banks  extend  about  20  feet  above 
the  zero  of  the  gage,  and  they  are  not  liable  to  overflow  except  at  very  high  stages.  The 
bed  of  the  stream,  in  which  there  are  some  sunken  snags,  is  composed  of  sand  and  mud  aod 
may  change  slightly.  About  one-third  of  a  mile  below  the  gage  there  is  a  loose-rock  dam  4 
feet  high.  This  raises  the  water  1  to  2  feet  at  the  bridge,  but  as  the  dam  is  not  tight  the 
water  may  fall  at  low  stages. 

Discharge  measurements  are  made  from  the  single-span  highway  bridge  400  feet  bek>w 
the  gage.  The  initial  point  for  soimdings  is  a  point  on  the  downstream  hand  rail,  3  feet 
from  its  right  end.  The  bridge  crosses  the  river  obliquely,  and  to  make  allowance  for  this 
fact  the  hand  rail  has  been  divided  into  intervals  of  10.4  feet.  This  is  equivalent  to  10-foot 
intervals  of  a  cross  section  normal  to  the  current. 

The  gage,  which  was  read  during  1905  by  P.  J.  Hoi^an,  is  near  the  northeast  comer  of 
sec.  36,  T.  164  N.,  R.  54  W.  It  consists  of  two  sections  of  1  by  6  inch  plank.  The  lower 
section,  reading  from  0  to  5  feet,  is  driven  into  the  bed  of  the  stream,  and  its  upper  end  is 
spiked  to  the  bridge  abutment  timbers  on  the  left  bank.  The  upper  section,  reading  from 
5  to  24  feet,  is  spiked  to  the  bridge  pier  on  the  right  bank.  The  gage  is  referred  to  bench 
marks,  as  follows:  (1)  Top  of  horizontal  timber  on  upstream  side  of  right  pier,  near 
gage ;  it  is  marked  with  brass-headed  nails  and  has  an  elevation  of  23.70  feet  above  the  zero 
of  the  gage.  (2)  West  rail  of  the  track  at  the  rail  joint  at  the  crossing  about  550  feet  south  ' 
of  the  gage;  elevation  above  zero  of  gage,  26.54  feet.  <3)  Spike  driven  in  north  face  of 
telephone  pole  inside  the  fence  in  the  field  west  of  the  track  and  about  550  feet  south  of  the 
gage;  it  is  about  li  feet  above  the  groun<f  and  has  an  elevation  of  24.28  feet  above  the  zero 
of  the  gage.  The  elevation  of  the  top  of  the  12  by  12  inch  timber  to  which  the  low-water 
gage  is  fastened  is  4.93  feet.  The  elevation  of  the  zero  of  the  gage  above  sea  level,  as 
determined  by  hand  level  from  the  railroad  station  at  Neche,  N.  Dak.,  is  815  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  100,  pp  488-480;  130,  p  51. 
Discharge:  100,  p  489;  130,  p.  52. 
Discharge,  monthly:  100,  p  491. 
Gage  heights:  100,  p  490;  130,  p  52. 
Rating  table:  100,  p  490. 

Discharge  measurements  of  Pembina  River  near  Neche^  N.  Dak.,  in  1905, 


Date. 


llydrographer. 


April  10 R.  Richards . 

April  24 Richards  and  llaskins. 

July  14 R.Richards 

July  28 1  Ilanna  and  Chandler. . 

August  20 li.  Richards 


Width. 


Area  of  I     Mean         Gage 
section.  ,  velocity,     height. 


Feet. 
72 

68  I 

67  ■ 

64  I 

64  I 


Square 
feet. 
288  ' 
206 
187  j 
153 
135 


Feet  per 
second. 

1.76 

1.03 

.93 

.81 


Feet. 
5.71 
4.30 
3.95 
3.51 
3.20 


Di»- 
ehaigte. 


Second- 
feet, 

507 

214 

174 

124 

92 


RED   RIVER    DRAINAGE    BASIN. 
Daily  gage  height^  in  feet ,  of  Pembina  River  near  Neehe,  N.  Dak.,  for  1905. 
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Day. 


Mar.       Apr. 


I  I  I  '  I 

May.      June.     July.   I   Aug.      Sept.       Oct. 


1 

2...::: :; l:::::: 

3 ! 

4 1 

5 ' 

6 

7 

8 

9 1 

10 ' 

11 

12 

13 

14 

15 

16 

17 

18 

19.       . 

20 .-- 

21 

22 

23        .   . 

6.0 

24 

6.0 

25 

6.1 

26 

6.4 

27     ..            

6.7 

28 

6.7 

29 

67 

30 

6  4 

31 

6.4 

6.2 

4.7 

4.6 

5.3 

3.45 

3.0 

a  45 

a4 

6.3 

4.6 

4.6 

5.1 

3.45 

ao 

a45 

a4 

6.3 

4.5 

4.6 

5.0 

3.45 

3.0 

a  46 

a4 

&2 

4.4 

4.6 

4.9 

3.45 

2.96 

a  6 

a45 

9.8 

4.3 

4.6 

4.7 

3.45 

2.96 

a  6 

a45 

9.5 

4.2 

4.6 

4.5 

3.4 

3.0 

a46 

a45 

8.6 

4.4 

6.4 

4.4 

3.5 

2.95 

a4 

a  45 

7.5 

4.8 

6.2 

4.4 

3.6 

2.95 

a46 

a  45 

7.6 

4.8 

6.0 

4.3 

a5 

3.0 

a5 

a6 

7.6 

5.0 

9.0 

4.3 

3.4 

3.05 

a6 

a  6 

7.0 

6.0 

9.0 

4.2 

a36 

ai 

a45 

a  6 

6.5 

5.9 

9.0 

4.1 

3.3     ; 

3.15 

a  5 

a5 

6.0 

9.0 

8.1 

4.0 

3.3  ; 

3.25 

a5 

a  5 

6.4 

8.6 

6.6 

4.0 

3.25 

a3 

a6 

a55 

5.0 

8.0 

5l6 

3.9 

3.25 

a35 

a5 

a  56 

6.0 

7.4 

5.3 

3.9 

3.25 

a35 

a5 

a5 

5.0 

7.0 

5.0 

3.9 

13    1 

3.35 

as 

a6 

5.0 

6.2 

6.0 

3.9 

3.3    I 

3.4 

a  6 

a  6 

4.9 

6.0 

4.9 

3.9 

3.3    j 

a4 

a55 

a  4 

4.9 

5.8 

4.9 

3.9 

3.25  1 

3.35 

a55 

a  3 

4.8 

5l6 

4.9 

3.8 

3.2    1 

3.35 

a55 

as 

4.8 

5.5 

5.0 

3.8 

3.15 

3.36 

a  6 

a  3 

4.8 

5.3 

5.0 

3.8 

3.1 

3.36 

a  6 

a  3 

4.8 

5.0 

4.9 

3.76 

3.05 

3.36 

a3 

as 

4.8 

4.8 

"      6.1 

3.7 

3.0  : 

^.3 

a  4 

a  26 

4.8 

4.9 

5.4 

3.7 

3.0 

a4 

a? 

a  2 

4.8 

4.9 

5.5 

3.6 

3.0 

a4 

a  6 



4.8 

4.9 

5.4 

3.5 

2.95 

a4 

ao 

4.8 

4.8 

5.4 

3.5 

2.95 

3.46 

ai 

4.8 

4.6 

5.4 

3.5 

2.9 

a45 

a  15 

4.6 



3.45 

2.95 

a  4 

1  to  Ma 

rch22a 

[id  Nove 

raber27 

to  Deceri 

aber31. 

Nov. 


Station  rating  table  for  Pembina  River  near  Neche^  N.  Dak.,  from  February  26  to  December 

31,  1905. 


Feet. 
a  00 

a  10 
a  20 
a  30 
a  40 
a  50 
au) 
a  70 
a  80 
a  90 

4.00 
4.10 
4.20 


DiflchaiKo.     hSlft.  '  I^ischargcv 


Second-feet.       Feet. 


70 

4.30 

80 

4.40 

91 

4.50 

102 

4.60 

113 

4.70 

125 

4.80 

137 

4.90 

150 

5.00 

163 

5. 10 

176 

5.20 

190 

5.30 

204 

5.40 

218 

5.50 

Second-Jeet. 

233 

248 

263 

'  279 

I  295 

I  311 

I  328 

345 

363 

381 

309 

417 

435 


'     Gage 
height. 

Discharge. ; 

Gase 
height. 

Feet. 

Second-feet. 

Feet. 

5.60 

454 

6.90 

5.70 

473 

7.00 

5.80 

492 

7.20 

5.90 

511     1 

7.40 

6.00 

.MO    1 

7.60 

6.10 

550 

7.80 

6.20 

570 

8.00 

6.30 

590 

8.20 

6.40 

610 

8.40 

6.50 

630 

8.60 

6.60 

651 

8.80 

6.70 

672 

9.00 

6.80 

693 

Discharge. 


Second-feet 
714 
735 

777 
919 


906 
950 
994 
1,040 
1,086 
1,132 
1,180 


The  above  table  is  applicable  ouly  for  open-channel  conditions.  It  is  based  on  Ave  discharge 
measurements  made  during  lua*).  It  is  well  defined  l^etween  gage  heights  3  feet  and  4.3  feet.  The 
table  has  been  extended  above  gago  height  5.7  feet. 
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EstimaUd  monthly  discharge  of  Pembina  River  near  Neche,  N.  Dak,,  for  1905. 
[Drainage  area,  2.800  square  miles.] 


j         Discharge  in  second-feet.        j  Run-off. 

Month.  I  ~r"  I  i    ^?i?fli?      S««and-fe*a  :  -.  ^^j,  ^ 

I  Maximum.    Minimum.  I    Mean,    i    ^^^^^-      per  sqiiAre     ^h! 


March2a-31 672  530  606 

April '  1,3?2  311  549 

May 1.180  218  447 

June 1,180  279  485 

July '  399  119  206 

August '  137  60  I          97      j             5.964                 .035  | 

SepteralM^r j  119!  65  93.9  1             5.587                 .034 

October 150  70  119                  7.317                 .042 

Novem])erl-26 1  137  91  116      •             5.982                 .041 


mile. 

10.820  a21G 

18,510  .196 

27,480  .160 

16.CO0  .173 

12,670  I  .074 


The  period 110.900 


MOUSE  RIVER  DRAINAGE  BASIN. 

IJESCRIPTIOX  OF  HASIN. 

The  Mouse  (or  Souris)  River  rLses  in  the  southeastern  part  of  the  Province  of  Assinihoia. 
Canada,  and  flows  southeastward  to  the  western  part  of  McHenn'  County,  N.  Dak.,  thenre 
northeastward  for  about  30  miles  to  Towner,  N.  Dak.,  where  it  makes  another  turn  t4>  the 
north  and  northwest,  which  carries  it  back  into  Canada  to  empty  into  Assiniboine  River,  a 
tributary  of  Red  River.  Its  drainage  basin,  which  is  limited  on  the  southwest  by  the 
Missouri  Coteau  and  on  the  northeast  by  the  Turtle  Mountains,  is  relatively  large,  but  it-* 
flow  is  small.  The  region  through  which  it  flows  is  generally  gently  rolling  except  in  tlu* 
immediate  vicinity  of  the  stream,  where  the  hills  are  steep  and  high.  The  chief  tributary 
of  the  Mouse  above  Minot  is  Des  Lacs  River. 

MOUSK  RIVER  XEAR  FOXHOLM,  N.  DAK. 

This  station  was  established  June  22,  1904.  It  is  located  at  the  highway  bridge  3}  mik^s 
northeast  of  Foxholm,  N.  Dak.,  a  station  on  the  l^linneapolis,  St.  Paul  and  Sault  Ste.  Marie 
Railway. 

The  channel  is  straight  for  about  300  feet  above  and  500  feet  below  the  station.  The 
right  bank  is  covered  with  brush  and  overflows  at  extreme  high  water,  but  only  for  a  short 
distance.  The  left  bank  is  a  clean  meadow;  it  overflows  slightly  during  the  ordinary 
spring  floods,  and  in  extreme  floods  to  a  depth  of  several  feet  for  a  distance  of  nearly  half  a 
mile.  The  bed  of  the  stream  is  composed  of  silt  and  mud  and  does  not  shift.  There  Is  but 
one  channel  at  ordinary  stages;  during  higher  stages  the  channel  is  broken  by  two  rows  of 
piles  near  each  end  of  the  bridge. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge, 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  left  end  of  the  down- 
stream hand  rail. 

A  vertical  staff  gage,  w4iich  was  read  during  1905  by  H.  Heinen,  is  spiked  to  the  down- 
stream pile  of  a  row  that  supports  the  bridge  near  the  left  bank.  The  bench  mark  is  two 
12-penny  nails  driven  into  the  upstream  face  of  the  pile,  to  which  the  gage  is  attached: 
elevation  above  zero  of  gage,  4.92  feet.  The  elevation  of  the  zero  of  the  gage,  as  determined 
by  hand  level  from  a  Reclamation  Service  stake,  is  1,572  feet  above  sea  level. 

A  description  of  this  station  and  gage-height  and  discharge  data  are  given  in  Water- 
Supply  Paper  No.  130,  pp.  32-33.  • 
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Date, 


Discharge  measurements  of  Mouse  River  near  Foxholm^  N.  Dak.f  in  1905. 
Hydrographer.  Width 


March  2&.... 
April  2«  a.-.. 

May  24. 

July  36  « 

August  18  a.. 


R.  Richards 

Chandler  and  Turner 

Richards  and  Chandler.. 

Ilanna  and  Chandler 

R.Richards 


Feet. 
60 
43 
64 
•  45 
39 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

aju«re 
142 

Feet  per 

second. 

0.31 

Feet. 
2.08 

<1 

.63 

1.96 

187 

.79 

2.82 

24 

1.64 

2.11 

18 

1.11 

1.88 

Dis- 
charge. 

Second- 
feet. 

44 
26 
148 
30 
20 


a  Made  at  different  sections. 
Daily  gage  heightj  in  feet ,  of  Mouse  River  near  Foxholm,  N.  Dale.  ^  for  1905. 


Day.              ^    Feb. 

Mar. 

Apr. 

2.0 
2.0 
2.0 
2.0 
1.9 
1.8 
1.9 
2.0 
2.3 
2.1 
2.2 
■    2.3 
2.5 
2.3 
2.3 
2.2 
2.2 
2.2 
2.8 
2.4 
2.2 
2.0 
2.0 
2.2 
2.4 
2.7 
2.1 
2.1 
2.1 
2.0 



May. 

2.0 

1.9 

2.0 

2.1 

2.2 

2.1 

2.1 

2.1 

2.1 

2.2 

2.3 

2.4 

2.3 

2.35 

2.35 

2.4 

2.4 

2.4 

2.4 

2.4 

2.45 

2.45 

2.9 

2.8 

2.8 

2.7 

2.5 

2.45 

2.3 

2.2 

2.2 

June. 

2.4 

2.4 

2.4 

2,4 

2.4 

2.4 

2.4 

2.45 

2.5 

2.5 

2.45 

2.4 

2.4 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.3 

2.2 

2.2 

2.2 

2.4 

2.6 

3.3 

3.3 

3.3 

July. 

2.25 

2.2 

2.3 

2.3 

2.35 

2.4 

2.4 

2.45 

2.45 

2.45 

2.5 

2.  .V» 

2.6 

2.6 

2.7 

2.7 

2.6 

2.5 

2.4 

2.3 

2.3 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

Aug. 

2.2 
2.2 
2.2 
2.2 
2.1 
2.1 
2.1 
2.1 
2.0 
2.0 
1.9 
1.9 
'l.9 
2.1 
2.1 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
1.8 
1.8 
1.8 
1.9 
2.5 
2.4 
2.4 
2.3 

Sept. 

2.2 
2.2 
2.1 
2.0 
2.0 
1.9 
1.9 
1.8 
1.8 
1.7 
1.7 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.6 
1.6 
1.6 
1.7 
1.8 

Oct. 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.85 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.85 

1.8 

1.8 

1.8 

1.8 

1.7 

1.7 

1.7 

1.75 

1.8 

1.8 

1.8 

1.8 

1,8 

1.8 

Nov. 

1 ' 

3.6 
3.6 

1.8 

2     ,.   .          .            '       ... 

1.8 

3 : ! 

3.6 
3.7 
3.7 
3.7 
3.8 
3.9 
4  0 
3.9 
3.8 
3.8 
3.8 
3.8 
3.8 
3.7 
3.6 
3.5 

1.8 

4. ' 

5. 

6 

7 

1.8 
1.8 
1.8 
1.85 

8 

1.9 

9 

1.9 

10 

1.9 

U 

1.9 

12 

1.9 

13 

14 

15 

16 

17 

18 



1.85 
1.85 
1.8 
.  1.8 
1.8 
1.75 

19 

3.4 
3.3 
3.3 
3.2 
3.1 

1.8 

20 

1.8 

21 

1.8 

22 

1.9 

23 

1.9 

24 

25 

3.0 
2.9 
2.R 

1.9 
1.9 

26 

3.6 

1.9 

27 

3.6        2.3 
3. 6         2. 2 

1.9 

28 

1.9 

29 

2.1 

2.05 

2.1 

30 

31 

Note.— River  frozen  over  January  1  to  March  15,  approximately.    Thickness  of  Ice,  3  feet.    Part  o). 
the  time  water  waa  over  the  Ice.    River  also  frozen  during  December. 
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STREAM    MEASUKEMENTS    IN   1905,.  PART   VII. 


Station  rating  table  for  Mouse  River  near  Foxholnif  N.  Dak.  ^  from  June  2S,  1904^  to  Decet- 

her  SI,  1905, 


Gage     ,  Discharge. " 
height. 

Oa^e 
height. 

Discharge. 

1 

Gage     '  Discharge, 
height.  1 

Gaee 
height. 

Feet.      Second-feet. 

Feet.      Second^feet. 

Feet.      Second-feet. 

Feet. 

1.50                     3 

1.80                   14 

2. 10                   40 

2.30 

l.GO                     5 

1.90 

21     1 

2.20                   62 

2.40 

1.70                    9    , 

2.00 

30 

Discharige. 


«6 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  nine dischar^  mpASim  - 
roents  made  during  1904-1905.  It  is  well  defined  between  gage  heights  1.8  feet  and  3  f(>et.  Above  pii:- 
beight  2.4  feet  the  rating  curve  is  a  tangent,  the  difference  being  14.8  per  tenth.  Below  1 .8  ftvt  the  i«l.  - 
Is  not  well  defined. 

Estimated  montfUy  discharge  of  Mouse  River  near  Foxholm,  N.  Dak.,  for  JOff^-UHKl. 


June  33-30. 
July 


Month. 


August 

September. 

Octoljer 

Noven  ber  1-19. 


I        Discharge  in  second-feet.  ^ 

L       ^      _    _     _...  Tot4il  ill 

I  Maximum.    Minimum.      Mean.       wre-fwt. 


450 
384 
80 
95 

88 
80 


324 

389 

r.,  ITv 

80 

197 

12.1  .« 

52 

64.4 

•T^o 

55 

75.7 

4..-<M 

66 

79.2 

4    N?' 

52 

74.  ^ 

i.Nj< 

The  period. 


March  16-31. 

April 

May 

June 

July 


August 

September. 

October , 

November  1-28. , 


The  period. 


19a'). 


273 
140 
154  ; 
214  I 
125  ■ 

9.'> 

52 
-21  ' 

21 ; 


157 

51.7, 
72-0 
8&9 
75.6 
36.4 
12.6 
15.3 
17.4 


4.>- 

3.;c- 

4.-t.'7 

4.».4% 

2,J..^ 


Note.— No  estimate  for  ice  period. 
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MOUSE  RIVER  AT  MINOT,  X.   DAK.   • 

This  station  was  estiiblished  May  5,  1903.  It  is  located  at  the  footbridge  150  feet  north- 
west of  the  Great  Northern  Railway  roundhouse  at  Minot  N.  Dak. 

The  channel  is  straight  for  100  feet  above  and  below  the  station.  Both  banks  are  high, 
covered  with  trees  and  shrubs,  and  will  not  overflow.  The  bed  of  the  stream,  which  holds 
some  snags  and  brush,  is  composed  of  sand  and  is  fairly  constant.  The  current  has  a  moder- 
ate velocity. 

Dischaiige  measurements  are  made  from  the  downstream  side  of  the  bridge  at  which  the 
gage  is  located.  The  bridge  makes  an  angle  of  15°,  with  the  normal  to  the  direction  of 
the  current,  and  this  fact  must  bo  taken  into  account  in  computing  discharge  measurements. 
The  initial  point  for  soundings  is  the  zero  mark  on  the  downstream  guard  rail  at  the  electric- 
light  pole  on  the  right  bank. 

The  gage,  which  was  read  during  1905  by  H.  E.  Wheeler,  consists  of  a  vertical  staff,  20  feet 
long,  nailed  to  a  pile  of  the  center  pier  of  the  bridge  on  the  downstream  side.  The  gage  is 
referred  to  bench  marks  as  follows:  (1)  Top  of  hydrant  at  the  comer  of  the  street,  about  150 
feet  north  of  the  gage;  elevation  above  zero  of  gage,  21.83  feet.  (2)  Top  of  hydrant  one 
block  west  of  bench  mark  No.  1 ;  elevation,  21 .85  feet  above  zero  of  gage.  •  (3)  Top  of  rail  of 
side  track  at  the  southwest  comer  of  the  roundhouse;  elevation,  24.18  feet  above  zero  of 
gage.  (4)  The  top  of  the  rail  of  the  main  track  at  the  Great  Northem  Railway  station  has 
an  elevation  of  24.49  feet  above  the  zero  of  the  gage.  As  determined  by  connection  with 
railroad  levels,  the  zero  of  the  gage  has  an  elevation  of  1,540  feet  above  sea  level. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers  of 
the  United  States  Geological  Survey: 

Description:  100,  pp  486-487;  130,  p  34. 
Discharge:  100,  p  487;  130,  p  34. 
.  Discharge,  monthly:  100,  p  488. 
Gage  heights:  100,  p  487:  130  p  34. 
Rating  table:  100,  p  488. 

Discharge  measuremerUs  of  Mouse  River  at  Minot,  N,  Dak.,  in  1906. 


Date. 


March  27 

April  27 

May  24 

May24fl 

July  26o 

August  18  o. 


Hydrographer. 


Richards  and  Chandler. 
Chandler  and  Turner. . . 

E.  F.  Chandler 

do 

llanna  and  Chandler 

R.  Richards 


Width. 


Feet. 
76 
70 
77 
54 


Are*  of 
section. 

Mean 
velocity. 

Qa^e 
height. 

Dis- 
charge. 

Square 
feet. 

Feet  per 
second. 

Feet. 

Second- 
feet. 

227 

0.50 

4.40 

114 

195 

.25 

4.03 

49 

223 

.62 

4.66 

139 

89 

1.36 

4.45 

122 

50 

.81 

4.60 

48 

58 

.62 

4.01 

36 

oMade  at  different  sectioo. 
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STREAM   MEASUREMENTS   IN  1905,  PART   VH. 


Daily  gage  Jieighij  infeetf  of  Mouse  River  at  Minolf  N.  Dak.  j  for  1905. 


Day.       '    Jan. 


■  Feb.       Mar. 


4.0  I 


4.0 


! 

1 

4.0 

1 

4.0 


4.4  . 

4.4 

4.4 

4.35 

4.35 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.3 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.4 

4.35 

4.35 

4.3 

4.25 


Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

4.25 

4.0 

4.45 

4.2 

4.4 

4.3 

as 

a» 

4.25 

4.0 

4.45 

4.2 

4.4 

4.3 

as  1 

a9 

4.25 

4.0 

4.45 

4.2- 

4.3 

4.3 

as 

a  9 

4.25 

4.05 

4.45 

4.2 

4.3 

4.25 

as 

a<» 

4.2 

4.05 

4.45 

4.15 

4.3 

4.15 

as 

a- 

4.2 

4.05 

4.45 

4.15 

4.3 

4.15 

as 

.3.'j 

4.15 

4.05 

4.4 

4.15 

4.3 

4.1 

3.8 

as 

4.15 

4.05 

4.4 

4.15 

4.25 

4.0 

as  , 

.i.9 

4.15 

4.05 

4.4 

4.15 

4.2 

4.0 

as 

.1.9 

4.15 

4.05 

4.4 

4.15 

4.15 

4.0 

asl 

ae 

4.15 

4.0  . 

4.4 

4.2 

4.1 

4.0 

as  ' 

as 

4.15 

4.0 

4.4 

4.3 

4.0 

3.9 

as 

a9 

4.2 

4.0 

4.4 

4.3 

4.0 

3.9 

as 

3  "* 

4.2 

4.0 

4.35 

4.35 

4.2 

3.9 

as 

ay 

4.26 

4-D 

4.35 

4.35 

4.4 

3.9 

a9, 

3-9 

4.25 

4.0 

4.3 

4.35 

4.4 

3.9 

as! 

a9 

4.25 

4.05 

4.3 

4.35 

4.3 

a9 

a9i 

,X9 

4.25 

4.05 

4.3 

4.4 

4.2 

3.9 

a9 

a9 

4.2 

4.05 

4.3 

4.4 

4.15 

3.9 

a9 

4.0 

4.2 

4.05 

4.3 

4.4 

4.15 

3.8 

a9 

4-0 

4.2 

4.05 

4.35 

4.35 

4.1 

3.8 

a9 

4.0 

4.15 

4.1 

4.35 

4.35 

4.1 

3.8 

a9| 

4  <t 

4.15 

4.4 

4.35 

4.35 

4.05 

3.8 

a9 

4.0 

4.1 

4.45 

4.3 

4.35 

4.0 

3.8 

a9 

4.«.i 

4.1 

4.5 

4.3 

4.3 

4.0 

3.8 

a  9 

4.0 

4.0 

4.5 

4.3 

4.3 

4.0 

3.8 

a9 

4.0 

4.0 

4.5 

4.25 

4.25 

4.0 

3.8 

a9 

4lO 

4.0 

4.5 

4.25 

4.2 

4.0 

3.8 

a9 

4.0 

4.0 

4.6 

4.25 

4.2 

4.2 

3.8 

a  9 

4.0 

4.5 

4.2 

4.2 

4.4 

3.8 

a9 

4.5 

4.3 

4.4 

a9 

Note.— River  frozen  over  January  1  to  March  4.    Thickness  of  Ice,  1  foot.    Gage  heights  are  to  water 
surface  in  hole  in  ice.    River  also  frozen  during  December. 

Station  rating  table  for  Mouse  River  at  Minoi,  N.  Dak. j  from  January  1  to  December  31  j  2906* 


&i.     Discharge,      .'jj^f,.     m^^r^:\^^_ 
Feet.     Second-feet.:  '  Feet.     \Second-feet.       Feet. 


4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.60 
4.70 
4.80 


40 
58 
76 
94 
112 
130 
148 
166 
184 


4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.50 
5.60 
5.70 


I 


202 
220 
238 
256 
274 

'292  ■ 
310  I 
328 
346  I 
I 


Gage 
leight. 

Discharge. 

Gage 
height. 

Dischaive.  < 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

5.80 

364    t 

6.70 

536 

6.90 

382    i 

&80 

544 

6.00 

400 

6.90 

662 

6.10 

418 

7.00 

580 

6.20 

436 

7.20 

€20 

6.30 

454 

7.40 

eeo 

a40 

472 

7.60    ' 

TO) 

6.60 

490 

7.80 

740 

6.60 

60S 

1      aoo 

7» 

Tho  above  table  is  applicable  onlv  for  open  channel  conditions.    It  is  based  on  five  diacfaaivp 

mcnts  made  during  19a5.  It  is  wclf  defined  between  gage  heights  4  feet  and  4.6  feet.  The  taSie  has  been 
extended  beyond  these  limits.  This  curve  is  very  unsatisfactory.  Conditiona  at  the  station  are 
unusual.    1904  measurements  indicate  a  reverse  in  the  dischai^ge  curve. 
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Estimated  monthly  discharge  of  Mouse  Rii^er  at  Minol,  N.  Dak.,  for  1905, 
[Draina^  area,  8,400  square  miles.] 


Month. 


March  5-31 

April 

May 

June 

July 

August...' 

September 

October 

November  1-28.. 


The  period.. 


Discharge  in  second-feet. 

Run-off, 

Maximum. 

Minimum. 

Mean. 

Total  in 
acre-feet. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

112 

85 

103 

5,516 

.012 

.012 

85 

40            68.8 

4,094 

.0082 

.0090 

130  !                 40            69.3 

4,261 

.0082 

.010 

121  ;                 76           104 

6,188 

.012 

.013 

112                    67 

87.9 

5,405 

.010 

.012 

112                    40 

75.1 

4,618 

.0089 

.011 

94 

4 

31.3 

1,862 

.0037 

.0041 

22 

4 

13.9 

855 

.0017 

.0020 

40 

22            28.4 

1,577 

.0034 

.0035 

1 1 

34,380 



I>ES  I^ACS  RIVER  AT  FOXHOI^M,  X.  DAK. 

Des  Xacs  River,  the  chief  upper  tributary  of  the  Mous?,  rises  in  the  lake  of  the  same  name 
in  northern  Ward  County,  N.  Dak.,  and  flows  southeastward,  uniting  with  the  Mou.se  about 
10  miles  above  Minot. 

The  gaging  station  was  established  June  23,  1904.  It  is  located  at  the  highway  bridge  at 
Fo'xholm,  N.  Dak.,  a  station  of  the  Minneapolis,  S.t.  Paul  and  Sault  Ste.  Marie  Railway.  . 

The  channel  is  straight  for  75.  feet  above  and  25  feet  below  .the  station.  There  is  but  one 
channel  at  ordinary  stages.  During  high  water  it  is  divided  by  the  pile  piers  of  the  bridge. 
The  right  bank  \s  high,  covered  with  brush,  and  does  not  overflow;  the  left  bank  is  covered 
with  brush,  and  at  high  floods  the  water  may  pass  across  a  neck  a  few  rods  east  of  the  bridge. 
The  bed  of  the  stream  is  composed  of  mud  and  silt  and  is  slightly  shifting.  The  current  is 
sluggish  at  low  stages. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  right  end  of  the  downstream  hand 
rail. 

A  staff  gage,  which  was  read  during  1905  by  Thomas  H.  Kinney,  is  nailed  to  the  down- 
stream side  of  the  first  pier  from  the  left  bank.  The  pier  is  composed  of  rows  of  piles 
parallel  to  the  bank  of  the  stream.  The  gage  is  referred  to  bench  marks  as  follows:  (1) 
Group  of  four  spikes  driven  into  the  pile  beside  the  gage  rod;  elevation  above  zero  of  gage, 
10.00  feet.  (2)  Cluster  of  nails  driven  flush  in  the  center  of  the  top  of  a  12-inch  post  stand- 
ing about  1  foot  high,  located  approximately  34  feet  south  and  350  west  of  the  southwest 
comer  of  bridge  floor  and  hand  rail;  elevation  above  gage  zero,  20.53  feet.  (3)  Top  of  rail 
of  main  track  of  "Soo"  Railway  at  road  crossing  about  500  (eei  southwest  of  bridge.  Ele- 
vation of  zero  of  gage,  as  obtained  by  hand  level  from  the  railroad,  is  1,633  feet  above  sea 
level. 

A  description  of  his  station,  gage  height  and  discharge  data,  and  rating  table  are  given  in 
Water-Supply  Paper  No.  130,  pp.  35-37. 
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Discharge  meagurements  of  Des  Lacs  River  at  Foxkoim,  N.  Dak.,  in  1905. 


Date. 


Hydrographer. 


R.  Richards.. 


March  28.. 

April  26 ;  E.  F.  Chandler. . 


May  24 

July  26 

August  18  a... 


R.  Richards 

Haxma  and  Cliandler. 
R.  Richards 


Yidth. 

Area 
sectic 

of 

n. 

re 

Mean    ! 
velocity,  j 

Feet  per 
second. 

Gaee 
height. 

Fe€t. 

rh*rp«-. 

Feet. 

'J^S 

Srrond- 
feet. 

17 

30 

0.32  1 

2.64 

9.5 

14 

5 

.57  1 

1.98 

2  1* 

14 

6 

.77  ■ 

2.04 

4..- 

12 

3 

1.49 

2.45 

4.'. 

12 

3 

.80 

2.02 

'2.  5 

o  Made  at  different  section. 
DaUy  gage  height^  infe^iy  of  Des  Lacs  River  at  Foxholm.,  N.  Dak.,  for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

3.7 

' 

3.6 

3.4 



2.3 

3.2 





3.5 



i ' 

3.3 

2.3 

3.2 



3.2 

;  ...  .!  

2.8 

' ' 

2.9 

! '       2.3 

3.0 

Apr.  I  May. 


I 


3.0 


3.0 


3.1 


2.3  ; 


3.1 
3.2 
3.6 
3.8 
3.9 


2.8 

2.6 

2.6 

2.6 

2.6 

2.6 

2.65 

2.7 

2.75 

2.9 

2.85 

2.6 

2.65 

2.6 

2.4 


2.35 

2.3 

2.25 

2.25 

2.25 

2.2 

2.2 

2.2 

2-2 

2.2 

2.1 

2.1 

2.1 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 


I 


1.95 

1.95 

1.95 

1.95 

1.95 

2.0 

1.95 

1.96 

1.95 

1.95 

2.0 

2.1 

2.1 

2.1 

2.1 

2.1 

2.1 

2.2 

2.15 

2.1 

2.05 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 


June.  I  July. 


1.9 

1.9 

1.9 

1.9 

1.95 

2.0 

2.5 

2.1 

2.15 

2.2 

2.2 

2.15 

2.16 

2.1 

2.1 

2.1 

2.15 

2.1 

2.1 

2.0 

2.0 

1.96 

1.96 

1.95 

1.95 

1.9 

1.9 

1.85 

1.8 

1.8 


1.8 

1.8 

1.8 

1.8 

1.75 

1.76 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

3.8 

3.6 

2.0 

2.0 

2.0 

2.0 

2.0 

2.35 

2.36 

2.36 

2.35 

2.3 

2.1 

2,0 

2.0 

2.0 

2.0 

2.0 


Aug. 

2,0 

9.0 

4.5 

3.1 

3.0 

3.0 

3.0 

2.7 

2.7 

2.65 

2.5 

2.5 

2.5 

2.6 

2.4 

2.3 

2.1 

2.0 

2.0 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 

1.9 


Sept.      Oct.   .  Nov.      I>^- 


1.85  I 

1.85  ' 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8, 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8  I 

1.8  I 

1.8 

1.8 

1.8 

1.8, 

1.8 

1.8  I 

1.8  ! 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8  . 

1.8 

1.8 

1.8 


1.75 

1.75 

1.75 

1.75 

1.75 

1.8 

1.9 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.95 

1.95 

1.95 

1.95 

1.95 

1.H5 

1-9 

1.9 

1.9 

1.9S 

1.95 

1.9S 

1.9 

1.9 

1.9 

1.9 

1.9 


1-9 
1.9 

1.9 
i.^ 
1  9 

l.*» 


1.9 
1  y 

1.9 
l.» 

l.» 
1.9 

1.^ 


Note.  -River  frozen  over  January  1  to  February  20;  also  March  7  to  19. 
surface  in  hole  cut  In  ice.    Thickness  of  ice,  1  to  1.8  feet. 


Gage  heights  are  to  water 
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Station  rating  table  for  Des  Lacs  Rit^r  at  Foxkdmf  N.  Dak.,  from  January  1  to  December  31, 

1905. 


Gage 
height. 

Discharge.  \ 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

-     Gage 
height. 

Discharge. 

Gage 
heii^t. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet. 

1.80 

1 

2.50 

8 

3.20 

22    i 

3.90 

44 

1.90 

2 

2.eo 

10 

3.30 

25 

4.00 

48 

2.00 

3 

2.70 

12 

a40 

28 

4.10 

52 

2.10 

4 

2.80 

14 

3.50 

31 

4.20 

56 

2.20 

5 

2.90 

16 

3.60 

34 

4.30 

eo 

2.30 

6 

3.00 

18 

3.70 

37 

4.40 

64 

2.40 

7 

3.10 

» 

aso 

40 

4.50 

68 

The  above  table  is  applicable  only  for  open  channel  conditions.    It  is  based  on  10  dischai^ge  xneasure- 
ments  made  during  1904-1905.    It  is  fairly  well  defined  l)etween  gage  heights  2  feet  and  4  feet. 

Estimated  monthly  discharge  of  Des  Lacs  River  at  Foxholm,  N.  Dak.,  for  1905. 


Month. 


Discharge  in  second-feet. 
Maximum.   Minimum.      Mean. 


March  (18 days). 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-16. . . 


37      ! 

5 
8 
40 
250 
1.5 
1 
3 
2 


7 

2.5 

2.5 

1 

.5 
2 

1 
1 
1 
2 


17.3 
3.0 
3.1 
3.1 
4.8 

16.5 
1.0 
1.0 
2.0 
2.0 


The  period. 


Total  in 
acre-feet. 


618 
232 
191 
184 
295 
1,014 
60 
61 
119 
64 


2,838 


Note.— No  estimate  for  ice  period. 

UPPER    MISSISSIPPI    RIVER    DRAINAGE. 
GENKRAIy  KEATUREvS. 

The  sources  of  Mississippi  River  proper  lie  between  latitudes  47°  and  48°  north,  almost 
exactly  in  the  center  of  the  continent  on  an  east-west  line;  its  mouth  is  in  latitude  29°  north. 

The  basin,  very  irregular  in  outline,  can  best  be  described  as  an  oblong,  with  the  major 
axis,  1,700  miles  in  length,  running  southeastward  from  the  northwestern  part  of  Montana, 
through  North  Dakota,  Nebraska,  Missouri,  and  Tennessee  into  the  northwestern  corner  of 
Alabama.  On  each  side  of  this  line  the  basin  spreads  out  from  300  to  500  miles,  while  on 
the  east  there  is  a  large  protuberance  from  the  general  outline  extending  to  the  Alleghany 
Mountains. 

The  total  area  drained  by  the  Mississippi  and  its  tributaries  is  1,240,000  square  miles.  It 
includes  wholly  or  in  part  thirty  States,  besides  a  small  area  in  the  I>ominion  of  Canada. 

The  eastern  outline  of  the  basin  conforms  roughly  to  that  of  the  Atlantic  coast,  the  mean 
distance  between  them  being  about  250  miles.  The  eastern  and  western  outlines  are  deter- 
mined by  the  two  great  mountain  systems  of  the  continent,  the  Appalachian  and  the 
Cordilleran. 
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Topographically  the  country  included  within  the  Mississippi  basin  presents  all  varietif^ 
of  fonn.  Mountain  and  prairie,  arid  plain,  and  alluvial  bottom  land  teeming  with  vegetation 
are  all  represented. 

The  drainage  system  may  be  divided  into  four  grand  sections,  in  the  following  order  «>f 
size:  (1)  The  Missouri  basin,  (2)  the  basins  of  Arkansas  and  Red  rivers,  (3)  the  Ohio  basin, 
and  (4)  the  basin  of  the  Upper  Mississippi.  The  area  last  named,  which  is  considered  in 
this  report,  extends  from  the  source  of  the  river  to  the  mouth  of  the  Missouri;  below  that 
the  stream  Ls  called  the  Lower  Mississippi. 

In  the  northern  part  of  Minnesota,  2,555  miles  from  the  Gulf  of  Mexico,  is  a  low  plain, 
consisting  of  sandy  ridges  of  glacial  origin,  known  as  the  Hauteur  des  Terres.  It  is  a  region 
of  innumerable  lakes,  and  from  one  of  the  smallest  of  these,  Hernando  de  Soto,  springs  the 
great  river.  Lake  Hernando  de  Soto  is  drained  by  a  small  stream  flowing  into  Itasca  Lake, 
which  was  for  many  years  considered  the  source  of  the  river.  The  length  of  Itasca  Lake  is 
about  4  miles,  and  its  breadth  nowhere  exceeds  one-half  mile.  Its  outlet  is  from  10  to  12 
feet  wide  and  from  12  to  18  inches  deep. 

From  its  utmost  source  to  the  falls  of  Pokegama  the  river  flows  through  a  drift-covered 
region,  in  a  valley  which  is  in  some  places  narrow,  in  others  broad  and  savanna-like,  with 
many  rapids  in  the  narrower  and  with  gentle  or  sluggish  currents  in  the  broader  portion». 
In  this  part  of  its  course  it  drains  a  number  of  lakes,  among  which  Bemidji,  Cass,  Winni- 
bigoshish,  and  Leech  lakes  are  the  most  important.  The  total  fall  from  the  head  of  the 
stream  to  the  mouth  of  Leech  Lake  River,  which  is  nearly  as  large  as  the  main  stream,  is 
about  420  feet.  The  first  rock  in  place  is  at  Pokegama  Falls,  and  thence  to  the  mouth  of 
Crow  Wing  River,  which  enters  from  the  west,  the  average  width  of  the  stream  is  300  feet,  the 
valley  is  less  Mrinding,  and  the  current  is  good,  with  many  rapids  of  small  extent.  The  mouth 
of  Crow  Wing  River  is  only  75  miles  in  a  straight  line  from  Lake  Itasca,  but  the  distance 
along  the  river  course  is  450  miles. 

Below  the  mouth  of  the  Crow  Wing  the  river  flows  in  a  general  southerly  direction  for 
about  475  miles.  Within  this  stretch  are  several  rapids,  the  chief  being  Little  Falls  and 
Sauk  Rapids,  and  many  timbered  islands.  The  banks  are  abrupt,  of  clay  or  sandy  loam, 
and  lead  to  meadows  that  stand  60  feet  above  the  river.  At  the  Falb  of  St.  Anthony  the 
river  pitches  down  a  vertical  fall  and  rapid  amounting  to  75  feet  in  half  a  mile,  and  in  so 
doing  leaves  the  prairie  and  clay  banks  for  a  channel  that  lies  between  rocky  bluffs  of  lime- 
stone and  sandstone,  which  continue  for  many  miles  down  the  river,  gradually  increasing 
to  a  height  of  500  feet  as  the  bed  sinks  below  the  general  prairie  level.  Tlie  sides  of  the 
bluffs  are  not  vertical,  bare  surfaces  of  rock,  but  are  composed  of  easily-eroded  stone  and 
drift,  which  form  well-wooded  or  grassy  slopes. 

Minnesota  River,  formerly  called  St.  Peters  River,  enters  the  Mississippi  about  10  miles 
below  St.  Anthony  Falls,  and  below  its  mouth  the  breadth  of  the  main  stream  averages 
1,000  feet.  From  this  point  to  the  mouth  of  the  Missouri  the  general  characteristics  of 
the  river  are  the  same — a  broad  placid  stream  with  innumerable  islands,  the  entire  width 
of  the  valley  averaging  1  mile.  In  many  places,  especially  where  tributaries  enter,  there 
are  fertile  flats  between  the  river  and  the  bluffs.  Fifty-five  miles  below  the  mouth  of  the 
Minnesota  is  Lake  Pepin,  an  exprainsion  of  the  river  apparently  caused  by  the  immense 
quantities  of  sand  brought  down  by  the  Chippewa. 

At  two  places  exceptions  occur  to  the  otherwise  placid  character  of  the  river.  At  Rock 
Island,  I'K,  384  miles  from  St.  Paul,  there  are  rapids  by  which  the  river  falls  20.4  feet  in  12 
miles,  and  .  t  Keokuk,  Iowa,  509  miles  from  St.  Paul,  is  the  foot  of  the  Des  Moines  Rapids, 
where  in  a  d"  ':;ance  of  11  miles  the  river  falls  21.85  feet. 

The  large  .  mtaries  '>elow  the  Minnesota  are  the  St.  Croix,  Chippewa,  Wisconsin,  Rock, 
and  Illinois  L\>i    the  east,  and  the  Iowa  and  Des  Moines  from  the  west. 
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MISSISSIPPI  RIVER. 
MISSISSIPPI  RIVER  N£AR  SAUK  RAPIDH,  MINN. 

Hiis  station  was  established  April  23,  1003.  It  is  located  about  1}  miles  south  of  Watab 
station,  on  the  Northern  Pacific  Railway,  about  5  miles  north  of  Sauk  Rapids  and  7  miles 
north  of  St.  Goud. 

The  channel  is  straight  for  4,000  feet  above  the  station  and  600  feet  below.  Both  banks 
are  high  and  not  subject  to  overflow.  The  bed  consists  of  sand  and  gravel  and  is  somewhat 
shifting.  There  is  but  one  channel  at  all  stages.  The  channel  has  a  width  of  625  feet  at 
low  water  and  about  700  feet  at  high  stages.     The  current  is  of  medium  swiftness. 

Discharge  measurements  are  made  from  a  boat  running  on  a  cable,  which  is  securely 
fastened  to  trees  on  each  side  of  the  river.  The  point  to  which  soundings  are  referred  is 
a  nail  head  in  the  root  of  a  tree  on  the  left  bank,  to  which  the  cable  is  fastened. 

The  gage,  which  was  read  during  1905  by  Frank  McCrea,  is  a  vertical  timber  fastened  to 
a  post  driven  into  the  bed  on  the  left  side  of  the  river.  It  is  referred  to  bench  marks  as 
follows:  (1)  Top  of  a  large,  pointed  rock,  150  feet  upstream  from  the  gage  and  10  feet 
from  the  water's  edge;  elevation  above  zero  of  gage,  18.58  feet.  (2)  A  |-inch  iron 
stake,  driven  on  the  left  shore  between  the  cable  and  bench  mark  No.  1;  elevation 
above  zero  of  gage,  14.22  feet.  (3)  On  root  of  a  small  elm  tree,  on  left  bank  of  river,  just 
below  cable;  elevation,  18.29  feet  above  gage  zero..  A  short  distance  above  the  old  gage 
is  a  large  rock  with  a  vertical  face  at  an  elevation  of  14.45  feet  above  the  zero  of  the  gage. 
Observations  of  the  river  height  can  be  made  by  determining  distances  from  the  top  of 
this  rock  to  the  water  surface. 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  of  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS=Water-Supply  Paper): 

DeacriptloD:  WS  08,  pp  173-174;  128,  p  18. 
Pischaige:  Ann  22,  iv,  p  219;  WS  08,  p  174;  ^28,  p  19. 
Gage  heights:  WS  98,  pp  174-175;  128,  p  19. 

DiaeKarge  measurements  of  Mississippi  River  near  Sauk  Rapids y  Minn.,  in  1905. 


Date. 


Hydrographer. 


January  3. 
Aprils.... 


R.  Richards. 
do 


Width. 


Feet. 
560 
582 


Area  of 
section. 

Mean 
velocity,  i 

Oage 
heiiSt. 

Square 

Feet  per 
tecond. 

Feet. 

1,813 

1.44  ' 

11.29 

3,889 

2.19  1 

13.00 

Dls- 
chaiige. 

Second- 
feet. 

2,619 

8,523 
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Daily  gags  height,  in  feet,  of  Mississippi  Ritvr  near  SauJc  BapidSf  Minn.,  for  lOOo. 


Day, 


Jan*    I   Fob.     Mar.     .Vpr.  [  May.    Juno.  |  Juiy.     Aug.    Sopt.  .  Oct.      Nov.  .  P*^. 


I 


1 11.2 

2 11.2 

3 11.3 

4 11.2 

5 1  11.25 

6 11.25 

7 11.25 

8 11.25 

9 11.4 

10 11.3 

11 11.25 


11.25 
11.25 
11.25 
11.2.'> 
11.25 
11.25 
11.2.1 
11.25 
11.25 
11.25 
11.25 


11.5 
11.65 
11.7 


11.6.') 


11.6 


12. 
13. 
14. 
15.. 
16. 
17.. 
18.. 
19.. 


11.2 

11.25 

'  11.25 

11.25 

11.25 

'  11.25 

I  11.25 

I  11.25 

20 11.25 

21 '  11.25 

22 11.25 

23 11.3 

24 '  11.25 

25 U.25 


26. 
27. 
28. 
29. 
30. 
31. 


11.25 
11.25 
11.25 
11.25 
11.25 
11.25 


11.2 


11.2 


11.35 


11.4 


11.65 

11.65 

11.4 

11.4 

11.55 

11.6 

11.6 

11.6 

11.4 


11.35 
11.3 
11.8 
12.4 
13.6 
14.0 
14.3 
14.1 
13.8 
13.5 
13.4 
13.4 
13.2 
13.0 
12.85 
12.H5 
'  12.7 
I  12.65 
;  12.65 
12.4 
12.35 
12.2 
12.  «> 
11.8 
11.6 
11.45 
11.3 
11.2 
11.25 
11.4 


11.45 

11.45 

{2.1 

13.2 

14.0 

14.4 

14.45 

14.5 

14.6 

14.9 

15.8 

16.3 

16.2 

16.5 

16. 5 

16.5 

16.0 

15.5 

15.4 

15.0 

15.0 

15.0 

15. 25 

15. 3 

15.2 

15.0 

14.6 

14.3 

14.2 

ia7 

13.6 


13.45 

13.35 

VL^ 

13.1 

13.^ 

14.5 

14.7 

14.7 

14.8 

14.9 

14.9 

15.0 

15.2 

15.4 

15.6 

16.1 

16.8 

17.0 

17.2 

17.6 

17.6 

17.4 

17.2 

17.3 

17.3 

18.2 

18.2 

18.3 

18.3 

18.2 


18.1 

17.9 

17.6 

18.2 

18.8 

19.8 

20.1 

20.2 

20.1 

19.6 

19.2 

18.6 

18.2 

19.8 

17. 5 

17.2 

16.8 

16.6 

16.4 

16.4 

16.2 

16.1 

16.0 

15.8 

15.6 

15.4 

15.1 

14.9 

14.7 

14.45 

14.2 


14.25 

14.25 

14. 2.'> 

14.-25 

14.35 

14.5 

14.6 

14.8 

14.8 

15.2 

15.2 

15.2 

15.1 

15.05 

15.2 

15.3 

15. 1 

15.0 

14.9 

14.8 

14.7 

15.0 

14.7 

14.35 

14.45 

14.5 

14.4 

14.2 

14.2 

14.0 

13.95 


l:i.85 
13.  &-» 

las.-! 

13.85 

13.8.7 

13.85 

13.8 

13.75 

13.7 

13.65 

13.5 

13.65 

13,6 

1.16 

13.  &5 

13.65 

13.6 

13.8 

14.2 

14.2 

14.2 

14.2 

14.2 

14.0 

la? 

13.5 

13.35 

13.2 

13.0 

12.9 


I 


12.83  12. 5        12  J 

12.9  12.4  .   . 

13.0  12.5  

12.95  I  12.6  

12,9  12.4        .. 

12.8  12.5       la  r. 

12.7.^  12.55  .   .. 

12.75  12.65  

12.6  12.5  .... 

12.55  12.45 

12.5  12.  as     i:i  1 

12.35  12.35  .    ..   . 

12.3  12.2.>  ... 

12.0  12.  i  ... 

12.0  12  l'.")        .     . 

12. 0  12. 2.'> 

12.  45  12. 2 

12.5  .  12.2        l.i.- 

12. 6  12. 1  

12.75  12-1  

12.  a3  12.05  

12.95  12.05  

13.0  12.15 

lai  12.5  

iai5  13.0  

lai  12.9       \2^ 

iao5  lao     .-    . 

13.0  12.45  ..     .. 

\2^X^  12.05  

12.  S  12.0  

12.^  


Note.— Kivor  frozen  over  January 
Burfaoc  in  a  holo  in  the  ice. 


I         '  .  I  .       ;         L  _  I 

to  March  2^};  al.so  Deocml)er  1-31.     Gage  heights  are  to  Vittrr        | 

i 


MISSISSIPPI   RIVER   AT  AXOKA,  MINN. 

This  station  wa«  established  May  8,  190.5.  It  is  located  at  a  highway  bridge  thnee-fourth-* 
of  a  mile  southwest  of  Anoka. 

The  cliannel  is  straight  for  about  1  mile  above  the  ji^tion  and  for  about  one-half  milf 
below,  and  is  broken  by  four  bridge  piers.  The  right  and  left  banks  are  clean  and  sl«>p» 
gently  upward  to  a  height  of  25  feet  above  gage  zero;  they  are  not  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  gravel  and  is  probably  neariy  constant,  except  a'^ 
affected  by  sunken  logs,  which  cover  the  l)ed  occasionally  at  some  points.  There  Is  ont- 
channel  at  all  stages.     The  current  is  medium. 

Discharge  mea.surements  are  made  from  the  lower  side  of  the  steel  highway  bridgt*.  ?• 
which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  end  of  the  bridge  hand 
rail  on  the  left  bank,  lower  side. 

The  gage  is  composed  of  a  6-inch  timber,  12  feet  long,  bolted  to  the  lower  side  of  the  liM 
stone  pier  of  the  bridge  from  the  left  bank.  The  gage  was  read  during  1905  by  Walter  \ 
Griffith.  This  gage  is  attached  to  the  same  pier  and  at  the  same  height  as  the  Unitt'd 
States  engineers'  gage  placed  there  in  1896. 


MISSISSIPPI    RIVER.  53 

Discharge  meatturemenis  of  Misaissippi  River  at  Anohif  Minn.f  in  1905. 


Dato. 


Hydrographer. 


May  8 

July  21.... 
August  1 . . 
August  15. 


I 


E.  F.  Chandler 
R.  Richards... 
E.  F.  Chandler 
do 


Width. 


Feet. 
762 
785 
772 
774 


Area  of 
section. 

Mean 
velocity. 

Feeiprr 
second. 

Ga«e 
height. 

Feet. 

Dis- 
chaiige. 

Sp« 

Second- 
feet. 

5,046 

2.96 

ao8 

14,950 

6.585 

'4.13 

4.98 

27,180 

4,674 

3.33 

2.97 

15,570 

5,089 

3.22 

3.26 

16,400 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Daily  gage  height,  in  feet,  of  Mississippi  River  at  Anoka,  Minn.,  for  1906. 


Day. 

May. 

1 

2 

3 

4 

5. 

6 

7 

8 

9. 

3  1 

10 

3.45 

June.  I   July.    ; 


3.8 

4.45 

5.4 

5.7 

6.1 

6.2 

6.6 

6.4 

6.05 

5.55 

5.2 

5.a5 

4.9 

4.8 

4.5 

4.;}5 

a95 
a  65 
a5 
a2 

2.95 


2.65 
2.4 
2.2 
2.2 

ao 
a  2 
as 
a- 
a  9 

4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.3 
4.6 
5.3 
5.8 
5.9 
5.95 
5.9 
5.8 
5.7 
5.8 
e.Oi 
6.4 
6.6 
a6.6 
6.6 


7     I 


6.6 
6.6 
6. 
6.9 
7.5 
8.2 
8.7 
8.8 
8.6 
8.4 
8.0 
7.8 
7.5 
6.7 
6.3 
6.0 
5.6 
5.45 
5.0 
5.0 
4.9 
04. 8 
4.7 
4.45 
4.0 
a  85 
a  6.5 
a  55 

a5 
a  3 


Aug.    I   Sept. 


ao 
ao 
ao 
ao 
2.  ft') 
2.95 
ao 
a  05 
a  05 
a  05 
ao5 
a  2 
a  25 
a  25 
a25 
a  4 
a9 
a  85 
«'a7 
a  6 
a  8* 
a  65 
a  4 
a  4 
a  4 
a  15 
a  3 
a  25 
ao 
2.9 
2.7 


Oct.    I   Nov. 


I 


2.6 

2.55 

2.5 

2.4 

2.4 

2.4 

2.4 

2.4 

2.35 

2.35 

2.3 

2.2 

2.2 

2.2 

2.25 

2.a5 

2.25 

2.5 

2.8 

ao 

a  15 

ao 

2.95 

ai 
ai 
ai 
2.6 
2.6 
2.4 
2.35 


2.25 

2.15 

2.15 

2.05 

2.05 

2.0 

1.9 

1.9 

1.9 

1.9 

1.9 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

1.55 

2.2 

'2.2 

2.2 

2.4 

2.4 

2.4 

2.6 

2.6 

2.4 

2.4 

2.3 


2.0 

1.8 

1.75 

1.75 

1.75 

1.75 

1. 75 

1.9 

1.9 

1.9 

1.9 

1.9 

1.75 

1.75 

1.6 

1.55 

1.55 

1.55 

1.4 

1.4 

1.4 

1.4 

1.3 

1.6 

1.8 

2,0 

2.0 

2.0 

2.45 

4.45 


Dee. 


4.45 

4.45 

4.45 

4.45 

4.35 

4.4 

4.6 

4.6 

5.65 

5.2 


4.6 


a  Gage  heights  interpolated. 
Note.— River  frozen  part  way  across  December  10-31. 
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RUM  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Rum  River,  so  named  on  account  of  the  color  of  its  water,  starts  from  the  southwestern 
part  of  Mille  Lacs,  in  east-central  Minnesota,  flows  southward,  and  enters  the  east  side  of 
the  Mississippi  at  Anoka,  7}  miles  below  the  mouth  of  Crow  River.  Its  basin  is  about  <SU 
miles  long  and  averages  not  over  19  miles  in  width.  The  large  body  of  water  at  its  head 
serves  an  important  part  in  maintaining  the  flow  during  low  water.  The  stream  flovis 
between  banks  of  clay  or  mud,  and  where  it  crosses  the  ridge  of  granite  which  produces 
Sauk  Rapids  on  the  Mississippi  there  is  a  slight  faU  over  rock  in  place. 

Rum  River  has  been  largely  used  for  lumbering,  and  on  the  small  tributaries  are  noany 
dams,  built  for  the  purpose  of  holding  and  flushing  logs  into  the  main  river.  ^ 

RUM  RIVER  NEAR  ANOKA,  MINN. 

This  station  was  established  May  8,  1905.  It  is  located  at  the  highway  bridge  6)  miles 
due  north  of  Anoka,  the  distance  by  road  being  7i  miles. 

The  channel  is  straight  for  400  feet  above  and  300  feet  below  the  station,  broken  by  one 
pier  at  ordinary  stages  and  by  two  piers  at  high  stages.  The  right  bank  is  composed  of 
brush,  and  will  overflow  at  ordinary  floods.  The  left  bank  is  a  road,  graded  to  the  bridge 
abutment,  and  will  not  overflow.  Grassy  flats  above  and  below  the  bridge  will  be  covered 
by  high  floods.  The  bed  of  the  stream  is  composed  of  sand  and  silt  and  is  probably  nearly 
constant.    The  current  is  sluggish  at  medium  stages. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  center  of  the  circular  iron  pier  on  the  lower  side  of  the 
bridge  on  the  left  bank.  On  account  of  the  obliquity  of  the  bridge,  distances  of  10.5  feet 
are  marked  along  the  bridge  and  considered  as  10  feet. 

The  standard  chain  gage  is  located  at  the  middle  of  the  bridge  span.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  20.65  feet.  The  gage  was  read  during 
1905  by  Henry  E.  Faherty. 

Discharge  measuremerds  of  Rum  River  luar  ^noita,  if  inn.,  in  1906. 


Date. 


Mays.... 
July  22... 
August  2. 


I 


Hydrographer. 


E.F.  Chandler. 

R.  Richards 

E.F.  Chandler. 


August  15 do. 


Width. 


Feet. 
150 
1« 
148 
148 


Area  of 
section. 


Souare 
feet. 

1,130 

g05 

768 

783 


Mean         Gage 
velocity,     height. 


Feet  per 
second. 

1.80 

1.15 

.03 

.86 


Fee'. 
14.46 
12.80 
11.91 
11.78 


Di9. 

diaxge. 

fett. 

2.035 

1.036 

715 

6;t> 
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DaUy  gage  height^  in  feet,  of  Rum  River  near  Anaikaf  Minn.ffor  1905. 


Day. 


May.   I  June.  ,  July. 


1 

2 ! 

3 ' 

4 ' 

5 

6 

7 

8 

9 

14.5 
14  7 

10 

15.2 

11 

1&45 

12 

15  4 

13 

14 .., 

15.4 
15.45 

15 

15.7 

16 

16.6 

17 

17.2 

18 

17.3 

19 

17.1 

20 

16.8 

21 

16.5 

22 

16.3 

23 

15.8 

24 

15.4 

25 

14.9 

26     

14.7 

27 

14.15 

28 

ia7 

29 

13.2 

30 

12.7 

31 

12.3 

Note.— River  frozen  over  during  December. 
Thickness  of  loe.  0.7  to  1  foot. 


Gage  heights  are  to  water  surface  In  a  hole  in  the  ice. 


Station  rating  table  for  Rum  River  near  Anohif  Minn.  ^  from  May  8  to  December  Sly  1905. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet: 

Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

Feet. 

Feet. 

Second-feet. 

Feet. 

11.00 

474 

12.30 

838 

13.60 

1,450    , 

16.80 

3,180 

11. 10 

492 

12.40 

874 

13.70 

1,510 

16.00 

3,370 

11.20 

512 

12. 50 

910 

13.80 

1,670    ! 

16.20 

3,560 

11.30 

534 

'      12.60 

950 

13.90 

1,635    ; 

16.40 

3,760 

11.40 

558 

12.70 

990 

14.00 

1,700  ; 

16.60 

3,960 

11.50 

584 

12.80 

1,035 

14  20 

1,840 

16.80 

4,160 

11.60 

612 

12.90 

1,080 

14.40 

1,985 

17.00 

4,370 

11.70 

642 

laoo 

1.130    1 

14.60 

2,135 

17.20 

4,580 

11.80 

672 

13.10 

1,180 

14.80 

2,295 

17.40 

4,790 

11.90 

704 

13.20 

1,230 

15.00 

2,460 

17.60 

5,010 

12.00 

736 

13w30 

1,280 

15.20 

2,630 

17.80 

5,230 

12.10 

770 

13.40 

1,335 

15.40 

2.810 

18.00 

5,450 

12.20 

804 

13.50 

1,390 

15.60 

2,990 

The  above  table  !♦»  applicable  only  for  open-channel  conditions.  It  is  bs.sed  on  four  verv  consistent 
discbarge  measurements  made  during  1905.  It  is  well  defined  between  gage  heights  11.7  feet  and  14.5 
feet.    Above  14.5  feet  table  is  based  on  product  of  area  and  velocity  curves  extended. 
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Estimated  monthly  discharge  of  Rum  River  near  Anoka,  Minn. ,  for  1905. 


Month. 


May  8-31 . 

June 

July 


August 

September . 

October 

November.. 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

4,685 

838 

2,817 

3,466 

704 

2,313 

4,790 

558 

2,045 

1,420 

657 

876 

1,910 

704 

1,089 

1,805 

736 

1,205  ' 

1,965 

970 

1,216 

Total  in 
acre-feet. 


134,100 
137,600 
125. 700 

53.860 
64.800 
74,090 
72.3»fi 


The  period ' t. 


682.  i^ 


Note.— No  estimate  for  ice  period. 

MINNESOTA  RIVRR  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Minnesota  River  rises  in  Bigstone  Lake,  which  forms  part  of  the  boundary  between 
South  Dakota  and  Minnesota,  flows  southeastward  to  the  city  of  Mankato,  in  the  northern 
part  of  Blue  Earth  County,  where  it  makes  an  abrupt  turn  to  the  north,  and  continues  in 
a  northerly  and  northeasterly  direction  until  it  enters  the  Mississippi  at  a  point  midway 
between  Minneapolis  and  St.  Paul.  The  course  of  this  river  is  generally  marked  by  wide 
bottom  lands.  It  has  a  sluggish  current,  affording  few  opportunities  for  the  development 
of  water  power. 

MFNTTESOTA  RIVER  NEAR  MANKATO,  MINN. 

This  station  was  established  May  20,  1903.  It  is  located  at  Sibley  Park,  1  mile  below 
the  highway  and  railroad  bridges  across  Blue  Earth  River  and  IJ  miles  above  the  city 
bridge  in  Mankato.  Blue  Earth  River  joins  the  Minnesota  about  500  feet  above  the 
station. 

The  channel  is  straight  for  1,000  feet  above  and  2,000  feet  below  the  station,  with  a  width 
of  about  300  feet  at  low  water  and  350  feet  at  high  stages.  There  is  but  one  channel  at 
all  stages.  The  left  bank  is  low  and  liable  to  overflow  for  a  distance  of  50  to  75  feet  from 
the  gage.  The  right  bank  is  a  steep,  rocky  bluff.  The  bed  of  the  stream  is  composed  of 
sand,  gravel,  and  blue  earth,  and  may  shift  somewhat  at  high  water.  The  current  velocity 
is  moderate,  though  somewhat  sluggish  near  the  banks  at  low  stages. 

Discharge  measurements  tire  made  from  a  small  rowboat  running  on  a  cable.  The  ini- 
tial point  for  soundings  is  a  spike  in  the  base  of  the  willow  tree  to  which  the  small  cable  is 
attached  on  the  right  bank. 

The  gage,  which  was  read  during  1905  by  George  E.  Blake,  is  a  vertical  timber  fastened 
to  a  post,  which  is  driven  into  the  river  bed  a  few  feet  from  the  right  bank.  The  bench 
mark  is  on  a  20-inch  cottonwood  tree  on  the  right  bank  a  short  distance  above  the  station 
and  about  30  feet  from  the  water's  edge;  its  elevation  is  14.78  feet  above  the  zero  of  the 
gage. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp.  15-16;  130,  pp  63-^54. 
Discharge:  99,  p  16;  130,  p  54. 
Oage  heights:  99,  p  17;  130,  pp  54-55. 
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tHachdrgt  measurements  of  Minnesota  River  near  MankatOf  Minn^f  in  1906. 


Date. 


Aprils 

May  10 

June  18 

September  12 . 


Ilydrograpber. 


R.  RichardB 

E.  F.  Chandler. . 
R.  Richards 


Feet. 
205 
294 
310 


Area  of 

Mean 

Gage 
hei^t. 

section. 

velocity. 

V 

Feet  per 
tecond. 

Feet, 

1,400 

2.34 

4.96 

1,042 

2.35 

4.16 

2,517 

3.25 

8.60 

877 

1.54 

2.78 

chailgei 


Second' 
feet. 

3,282 

2,454 

8,179 

1,347 


Daily  gage  height ,  in  feet,  of  Minnesota  River  near  MankatOy  Minn.,  for  1905. 


Day. 


1 
2. 
3 

4. 

5. 

6 

7. 

8. 

9. 
10 
11. 
12 
13 
14 
15. 
16 
17 
18. 
19 
20. 
21. 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


I 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

2.85 

June. 

July. 

Aug. 

Sept. 

Oct. 
2.8 

Nov. 

Dec. 

1.9 

1.9 

3.95 

6.1 

5.95 

6.2 

5.25 

3.2 

2.76 

4.0 

1.8 

1.9 

4.15 

5.15 

2.85 

5.8 

7.5 

5.1 

3.15 

2.75 

2.66 

8.05 

1.8 

1.9 

4.4 

5.0 

2.9 

5.65 

7.8 

5.0 

3.1 

2.7 

2.7 

7.8 

1.85 

1.9 

5.4 

4.95 

3.25 

5.5 

8.8 

4.8 

3.05 

2.65 

2.66 

7.4 

1.85 

1.9 

5.6 

5.1 

3.8 

6.35 

9.4 

4.65 

3.0 

2.65 

2.76 

7.3 

1.8 

1.9 

6.0 

5.15 

3.9 

5.2 

10.6 

4.5 

2.95 

2.55 

3.t 

7.6 

1.8 

1.9 

5.8 

5.15 

3.85 

5.05 

11.7 

4.45 

2.85 

2.55 

3.2 

7.3 

1.8 

1.9 

5.4 

5.1 

3.7 

4.8 

12.2 

4.3 

2.85 

2.55 

3.4 

7.0 

1.8 

1.9 

5.2 

5.0 

3.65 

4.7 

12.5 

4.2 

2.8 

2.6 

3.5 

6.7 

1.8 

1.9 

4.7 

4.8 

4.1 

4.6 

12.0 

4.1 

2.75 

2.65 

3.5 

6.1 

1.8 

1.9 

4.1 

4.6 

5.05 

4.5 

11.8 

4.0 

2.75 

2.66 

3.5 

6.0 

2.0 

4.0 

4.4 

6.0 

4.45 

11.2 

3.85 

2.76 

2.5 

3.6 

5.9 

2.05 

4.3 

4.25 

6.3 

4.3 

11.7 

3.7 

2.7 

2.45 

3.46 

5.8 

2.06 

3.5 

4.1 

7.0 

4.25 

10.2 

3.7 

2.65 

2.6 

3.46 

5.5 

2.1 

3.7 

4.0 

8.0 

4.1 

9.8 

3.7 

2.75 

2.7 

3.4 

6.36 

2.1 

3,85 

3.8 

9.2 

4.15 

9.3 

3.7 

2.7 

2.76 

3.36 

6.1 

l.v 

2.1 

3.9 

3.8 

9.8 

4.3 

9.0 

3.5 

2.75 

2.76 

3.26 

4.95 

2.1 

4.0 

3.7 

10.0 

4.2 

8.7 

3.7 

2.75 

2.8 

3.25 

4.85 

2.1 

3.6 

9.9 

4.3 

8.4 

3.7 

4.45 

2.7 

3.2 

4.6 

2.1 

3.5 

9.8 

4.25 

8.1 

3.6 

3.75 

2.8 

3.2 

4.6 

2.O.. 

3.4 

9.6 

4.2 

7.8 

3.55 

3.5 

2.8 

3.16 

4.45 

2.0 

3.25 

9.2 

4.05 

7.6 

3.5 

3.46 

2.85 

3.1 

4.4 

2.3 

3.2 

8.8 

4.0 

7.3 

3.4 

3.35 

2.9 

3.05 

4.1 

2.4 

3.2 

8.2 

3.95 

7.0 

3.85 

3.25 

2.9 

3.4 

3.86 

3.0 

3,1 

7.8 

4.75 

6.8 

3.7 

3.05 

2.85 

3.6 

3.9 

3.5 

3.1 

7.4 

5.6 

6.6 

3.55 

2.96 

2.86 

3.75 

3.9 

3.7 

3.0 

7.4 

6.1 

6.3 

3.5 

2.96 

2.8 

3.8 

3.85 

4.4 

2.95 

6.6 

6.2 

6.0 

3.5 

2.9 

2.8 

5.05 

3.8 

2.9 
2.85 

6.4 
6.2 
6.05 

5.9 
5.8 

5.9 
5.6 
5.4 

3.45 
3.4 
3.25 

2.85 
2.8 

2.8 
2.8 
2.76 

5.6 
4.4 

3.7 

3.6 

3.6 

Note.— loe  conditions  January  1  to  February  28,  also  December  1-31. 
snrfiioe. 
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Station  rating  table  for  Minnesota  River  near  MankatOf  Minn.,  from  January  1  to  December 

SI,  1905. 


Gage 
height. 

Feet. 

Discharge. 
Secondr-feel. 

Gaxe 
height. 

Discharge. 
Second-feet.' 

Gage 
height. 

Discharge. ' 

Gage 
height. 

Feet. 

Dischaig^. 
Second-feei. 

Feel. 

Feet.   . 

Second-feet. 

2.00 

840    1 

3.50 

1,805 

5.00 

3,310 

7.80 

7,010 

2.10 

885 

3.60 

1,890 

5.20 

3,550 

8.00 

7,300 

2.20 

935 

3.70 

1,980 

5.40 

3,790 

8.20 

7.600 

2.30 

985 

3.80 

2,070 

5.60 

4,030 

8.40 

7,900 

2.40 

1,040 

3.90 

2,165 

5.80 

4,270 

8.60 

8,200 

2.50 

1,095 

4.00 

2,260 

6.00 

4,530 

8.80 

8,500 

2.60 

1,155 

4.10 

2,360 

6.20 

4,790 

9.00 

8,800 

2.70 

1,215    1 

4.20 

2,460 

6.40 

5,050 

9.20 

9,100 

2.80 

1,280 

4.30 

2,560 

6.60 

5,330 

9.40 

9,400 

2.90 

1,345 

4.40 

2,660 

6.80 

5,610 

9.60 

9,710 

3.00 

1,415 

4.50 

2,760 

7.00 

5,890 

9.80 

io,an 

3.10 

1,485 

4.60 

2,870 

7.20 

6,170 

10.00 

10,350 

3.20 

1,560 

4.70 

2,980 

7.40 

6,450 

ia20 

10,670 

3.30 

1,640 

4.80 

3,090 

7.60 

6,730 

10.40 

10.990 

3.40 

1,720 

4.90 

3,200 

The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  four  discharge  measure- 
ments made  during  1905.  It  is  well  defined  between  gage  heights  2.8  feet  and  8.6  feet.  The  table  has  been 
extended  beyond  these  limits.  On  account  of  changes  at  gaging  section,  measurements  of  previous 
years  were  not  considered  appi  icable.  This  table  gives  25  per  centlnorease  over  1903  table  for  low  stages 
and  5  to  15  per  cent  decrease  for  high  stages. 

Estimated  monthly  discharge  of  Minnesota  River  near  Mankaio,  Minn.,  for  1905. 
[Drainage  area,  13,400  square  miles.] 


Month. 


March  1-18. 

April 

May 

June 

July 

August 

September. 

October 

November., 


Discharge  in  second-feet. 


Maximum. 


The  period. 


4,530 
3,490 

10,350 
4,790 

14,350 
3,610 
2,710 
1,345 
4,030 


Minimum. 


1,805 
1,312 
1,312 
2,212 
3,790 
1,600 
1,185 
1,068 
1,185 


Mean. 


~  I    Total  in 
I   acre-feet. 


2,874 
2,369 
5,435 
3,205 
8,452 
2,232 
1,452 
1,223 
1,784 


102,600 
141,000 
334,200 
190,700 
519,700 
137,200 
86,400 
75,200 
106,200 


], 693,^100 


Run-off. 


Second-feet 

per  sauare 

mile. 


0.214 
.177 
.406 
.239 
.631 
.167 
.108 
.081 
.133 


Depth  in 

inches. 


a  143 
.196 
.468 
.367 
.728 
.192 
.120 
.105 
.148 


Note.— No  record  March  19-31.    No  estimate  for  ice  period. 
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CHIPPEWA  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Chippewa  River  rises  in  the  southeastern  part  of  Ashland  County,  Wis.,  flows  south- 
mrestward,  and  unites  with  the  Mississippi  near  Wabash,  Minn.  Its  principal  tributary 
is  Flambeau  River,  which  enters  from  the  east,  in  Gates  County.    . 

CHIPPEWA  RIVEIi  NEAR  EAU  CLAIRE,  WIS. 

This  station  was  established  November  13,  1902.  It  is  located  2  miles  below  Eau  Claire, 
at  a  suburb  known  as  Shawtown. 

The  channel  is  straight  above  and  below  the  station.  The  right  bank  is  protected  by  a 
liigh  masonry  wall;  the  left  bank  is  low,  but  the  water  is  confined  by  an  earthem  embank- 
ment. The  bed  of  the  stream  is  composed  of  gravel,  with  a  few  rocks,  and  is  permanent., 
There  is  one  channel,  broken  by  one  pier,  at  all  stages,  the  width  being  450  feet  at  low  water 
and  500  feet  at  flood  stages.    The  current  is  fairly  swift. 

Discharge  measurements  are  made  from  a  two-span  highway  bridge.  The  initial  point 
for  soundings  is  a  point  marked  by  two  nails  in  the  footway  at  the  right  end  of  the  bridge. 

A  standard  chain  gage,  which  was  read  during  1905  by  Joseph  E.  Kimpton,  is  fastened 
to  the  downstream  side  of  the  highway  bridge.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  30.69  feet.  The  bench  mark  is  a  nail  in  the  top  of  a  6-inch 
white-oak  stump  which  is  attached  to  a  tree,  still  standing,  located  about  200  feet  east  of 
the  road  and  200  feet  south  of  the  river;  elevation  above  zero  of  gage,  20.09  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  83,  p  166;  98,  p  177;  128,  p  20. 
Discharge:  83,  p  166;  98,  p  178;  128,  p  21. 
Discbaige,  monthly:  96,  p  180;  128,  p  22. 
Qage  heights:  83,  p  167;  98,  pp  178-179;  128,  p  21. 
Rating  toblea:  96,  pp  179-180;  128,  p  22. 

Discharge  meagurementft  ofChijypewa  River  near  Eau  Claire^  Wis.,  in  1906. 


Date. 


May  24.... 

June  14 

July  12 

August  12. 


Hydrographer. 


S.  K.  Clapp 

M.  S.  Brennan . 

do 

....do 


Width., 


Feet. 
200 
427 
355 
335 


Area  of 
section. 

Mean 
velocity. 

Oase 
height. 

feet. 

Feet  per 
tecond. 

Feet. 

4,400 

3.66 

8.80 

5,131 

3.83 

10.72 

3,585 

2.00 

6.55 

3,062 

1.29 

5.00 

Dis- 
chaiige. 

Second' 
feet. 

16, 110 

19,660 

7,489 

3,948 
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Daily  gage  height  j  in  feet,  of  Chippewa  River  near  Eau  Claire^  Wis.,  for  1905. 


Day. 


Jan.  j  Feb.  {  Mar.     Apr.  i  May. 


4.36 


4.8 


4.8 


5.36 


4.67 


4.95 


; 1 

5.17 



4.3 
4.3 
4.25 
4.1 
4.5 
4.5 
4.65 
4.4 
4.45 
4.55 
5.5 
6.2 
7.1 
7.8 
8.9 
10.4 
11.8 
13.2 
13.6 
12.9 


12.0 
10.2 
11.2 
10.5 
10.4 
10.8 
10.2 
9.8 
9.2 
8.9 
8.7 
7.4 
5.75 
5.65 
6.1 
5.75 
6.2 
7.0 
5.6 
5.45 
5.4 
5.4 
5.05 
5.3 
5.3 
6.3 
5.5 
4.8 
5.05 
4.85 


I  June.    July.  < 

J  • 


.. 

6.3 

5.8 

6.8  . 

5.9 

6.5 

6.5 

8.2 

7.5 

12.1 

6.6 

19.2 

7.3 

7.6 

19.6 

7.3 

17.3 

8.8 

14.5 

7.8 

13.0 

7.9 

12.6 

7.5 

11.5 

9.5 

10.0 

10.7 

9.4 

12.2 

as 

12.9 

a7 

12.0 

10.2 

10.6 

12.2    ^ 

10.2 

11.3 

9.2 

10.5 

8.6 

9.1 

ae 

9.0 

8.0 

a8 

8.1 

a2 

7.5 

7.3 

7.7 

7.5 

7.0 

a7 

7.1 

7.8 

7.2 

6.75 

6.9 

6.8 
7.4 
6.3 
6.2 
6.9 
10.4 
10.6 
11.3 
10.1 
7.0 

ai 

6.9 

6.9 

7.2 

7.1 

7.6 

6.8 

6.5 

6.6 

6.7 

6.0 

6.4 

5.7 

6.1 

5.75 

5.55 

4.9 

4.45 

5.3 

4.45 

4.35 


Aug. 

Sept. 

6.8 

6.6 

5.75 

6.2 

4.35 

5.3- 

4.35 

6.1 

4.75 

6.8 

5.1 

6.6 

5.25 

6.1 

5.05 

5.65 

5.3 

5.75 

5.9 

5.1 

49 

4.9 

5,45 

5.35 

5.1 

6.9 

5.35 

5.85 

5.7 

4.45 

4.45 

5.6 

5.25 

7.4 

7.3 

a9 

5.85 

6.2 

6.4 

a3 

5.3 

5.0 
7.8 
6.2 
6.2 


5.4 
5.55 
7.7 
10.7 
7.0 
10.1 
10.8 
10.3 
9.2 

a4 

6.5 

a5 

6.0 
6.0 
7.9 
6.2 


Oct. 

Nov. 

Dec. 

5.15 

5.7 

4  75 

5.55 

6.15 

5-1.5 

7.8 

5.45 

4J» 

5.55 

5.7S 

5.65 

49 

5lS5 

445 

49 

5.75 

5.4 

7.5    1 

6.1 

5l4 

5.0    1 

6.3 

5l9 

4  85 

6.05 

5-S5 

48 

6.1 

5.a> 

5.5 

6.5 

5.3 

7.9 

5.5 

5.3 

6.2    , 

5.7 

5.3 

5.9 

5.8 

5l25 

5.25 

5.2 

5.0 

6.4 

6.2 

46 

7.35 

5.5 

47 

7.8 

6.0 

48 

7.9 

5.5 

47 

a95 

5.45 

47 

a5  I 

5.4 

4  ft.' 

a65 ' 

46 

4S5 

aa5 

5.2 

4  55 

7.9 

5.0 

46 

7.55  1 

S.2 

4  1 

7.2 

5.7 

48 

7.1 

6.05 

4ti 

7.0 

5.7 

4*^.5 

6.6     1 

5.7 

455 

6.5    , 

.5.0 

47 

6.4    1 

47 

Note.— River  frozen  entirely  across  at  gage  January  1  to  February  28;  March  1  to  17,  ice  gradually  dii^- 
appeared.    Thickness  of  ice,  2  to  2.5  feet.    Gage  heights  are  to  water  surface  in  a  hole  in  the  ice. ' 
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Stedion  rating  table  for  Chippewa  River  near  Eau  Claire,  Wis. ,  from  January  1  to  December 

SI,  1905. 


(}aw 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

»     ~ 





Frrt. 

Second-feet,  i 

Feet. 

Second-feet. 

Feet. 

a5o 

750     1 
000     1 

5.40 

4,830 

7.60 

atio 

5.50 

5,050 

7.80 

a  70 

1,170 

6.60 

5,280 

8.00 

3.80 

1,380    , 

5.70 

5,510 

8.20 

3.90 

1,500 

5.80 

5,740    j 

8.40 

4.00 

1,800    ' 

5.90 

5,970 

8.60 

4.10 

2,010 

6.00 

6,200    1 

8.80 

4.20 

2,220 

6.10 

6,430    ' 

9.00 

4.30 

2,430 

0.20 

6,660 

0.20 

4.40 

2.640 

6.30 

6,900 

9.40 

4.  SO 

2,850 

6.40 

7,140 

9.60 

4.eo 

3,070 

6.50 

7,380 

9.80 

4.70 

3,290 

6.60 

7,630 

10.00 

4.80 

3.510 

6.70 

7.880 

10.20 

4.00 

3,730 

6.80 

8,130 

10.40 

5.00 

3,050 

6.90 

8,300 

10.60 

5.10 

4.170     ' 

7.00 

8,660 

10.80 

5.20 

4..%0    , 

7.20 

9,180    , 

11.00 

5.30 

4,  (HO    ! 

7.40 

9,720    1 

11.20 

Discharge. 

Second-feet. 
22,410 
23,160 
23,950 
24,760 
25,550 
26,350 
27,150 
27,950 
28,760 
29,660 
30,390 
31,240 
32,110 
33,000 
33,900 
34,800 
35,700 
36,600 
37,500 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  15  discharge  measure- 
ments made  during  1904-5.  It  is  well  defined  l)etween  gage  heights  5  feet  and  13  feet.  The  table  has  been 
extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Chippeuxi  River  near  Eau  Claire,  Wis.,  for  1906. 

[Drainage  area,  6,740  square  miles.] 


Dischange. 

1 

hei^t. 

Second-feet. 

Feet. 

10,290 

11.40 

10,870 

11.60 

11,450 

11.80 

12,030 

12.00 

12,610 

12.20 

13.200    ' 

12.40 

13,800    1 

12.60 

14,400 

12.80 

15,000 

13.00 

15.620 

13.20 

16,260 

1140 

16,920    , 

13.60 

17,600 

laso 

18.280 

14.00 

18,960 

14.20 

19,640 

14.40 

20,320 

14.60 

21,000    1 

14.80 

21,690 

15.00 

Month. 


March  18-31 

April 

May 

June 

July 

August 

Septeml)er. . 

October 

November.. 
December. . 


Discharge  in  second-feet. 


Maximum.   Minimum. 


Run-off. 


31,240 
24,750 
28,350 
60,520 
22,050 
14,100 
20,320 
14,250 
7,380 
5,970 


2,640 
3,510 
5,740  I 
5,625  I 
2,535  I 
2,535 
3,730  ' 
3,510 
3,070 
2,010 


lle«n. 

Second-feet 

per  square 

mile. 

Depth  in 
Inches. 

13,510 

2.00 

1.04 

10,180 

1.51 

1.68 

12,670 

1.88 

2.17 

20,370 

3.02 

a26 

8,626 

1.28 

1.48 

5,867 

.870 

1.00 

8,970 

1.33 

1.48 

8,041 

1.19 

1.37 

5,437 

.807 

.900 

3,821 

.567 

.654 

Note.— No  estimate  for  ice  period. 
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FLAMBEAU  RIVER  NEAR  LADTSMITH,  WIS. 

Flambeau  River  rises  in  the  lake  of  the  same  name  in  western  Vilas  County,  Wis.,  floir» 
south  west  ward,  and  unites  with  the  Chippewa  in  the  southern  part  of  Gates  County. 

The  gaging  station  was  established  February  13,  1903.  It  is  located  three-fourtbs  of  b 
mile  south  of  the  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Railway  station,  thiipe-fourth» 
of  a  mile  south  of  Ladysmith,  and  one-half  mile  below  the  dam  of  the  Menasha  Pulp  Com- 
pany. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  The  right  bank  is  Utm, 
but  the  overflow  passes  beneath  the  bridge.  The  left  bank  is  high  and  is  covered  with  tiv^s. 
The  gaging  section  is  broad  and  shallow,  with  a  bed  of  small  bowlders,  gravel,  and  sand,  and 
is  not  liable  to  shift.  The  stream  is  divided  into  three  channels  by  bridge  piers.  The  chan- 
nel is  somewhat  obstructed  by  log  jams  during  the  rafting  season. 

Discharge  measurements  are  made  from  a  three-span  highway  bridge.  The  initial  point 
for  soundings  is  at  the  right  end  of  the  bridge. 

A  standard  chain  gage,  which  was  read  during  1905  by  Leonard  McCandless  and  C.  \. 
Phillips,  is  fastened  to  the  upstream  side  of  the  right  span.  The  length  of  the  chain  fn»ro 
the  end  of  the  weight  to  the  marker  is  25.40  feet.  The  bench  mark  is  a  cut  on  a  rivet  head 
on  the  post  to  which  the  pulley  of  the  chain  gage  is  attached;  elevation,  36.28  feict  alx>ve 
the  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water^upply  Papers 
of  the  United  States  Geological  Survey: 

Description:  98,  pp  180-181;  128,  pp  22-23. 
Discharge:  08,  p  181;  128,  p  23. 
Discharge,  monthly:  98,  p  183;  128,  p  2.5.. 
Qage  heights:  98.  pp  181-182;  128,  p  24. 
Rating  tables:  98,  p  182;  128,  p  24. 

Discharge  measurements  of  Flambeau  River  near  Ladysmith^  Wis.y  in  1905. 


Date. 


April  8 

May  23 

June  14 

July  12 

August  12 

September  23 . 


Hydrographer. 


S.  K.  Clanp.... 

....do 

M.  S.  Brennan. 

....do 

do.: 

F.  W.Hanna.. 


Vidth. 

Area  of 
section. 

Mean 
velocity. 

Feet  per 
second. 

Gage 
het^t. 

Feet. 

Dis- 

Feet. 

Square' 
feet. 

Second- 
feet. 

129 

1,537 

3.49 

18.27 

5,367 

357 

1,292 

2.69 

17.60 

.T,4:4 

354 

1,232 

2.67 

17.35 

3,a« 

353 

1,015 

2.54 

16.80 

2.5.-» 

345 

623 

1.84 

15  66 

1.144 

353 

1.404 

3.02 

17.75 

4.236 
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Daily  gagt  heighiy  in  feet  ^  of  Flambeau  River  near  Ladysmith,  Wis.  ^  for  1906. 


Day. 


Jan.      Feb.  i  Mar. 


1 

2                  .   ...1 

1 

3 ' 

1 

4 

16.4 

16.8 

5 

1 

ft  ..                   . 1 

7 

,    16.3 

1 

8 

9                            ...       .' 

10     

u 

16.5 

16.0 

12 

13              .           .    

14 

16.6 

15 

le 1 ' 

17       ,       .       

18 

16.7 

i«() 

19 

20 - - 

21   ...   ... 

16.7 

22 

23 ' ' 

24 

1 

16.8 

25  

1 

16.6 

16.45 

26 

16.35 

27 

16.25 

28 

29  

16.6 

17.1 
17.9 

30 

1 

18.2 

31 

1 

18.6 

Apr. 

18.8 

18.4 

19.0 

19.2 

18.9 

18.4 

18.4 

18.2 

18.1 

17.8 

17.4 

17.2 

17.2 

1&2 

18.1 

17.6 

17.2 

16.55 

16.55 

16.45 

16.55 

17.0 

16.3 

16.35 

16.15 

16.05 

17.4 

17.4 

17.0 

16.8 


May.    June 


16.8 
16.8  ' 
16.8 
17.0  ; 

17.3  , 
17.6 
17.6 
17.4 
17.1 
17.4 
17.5 
17.8 
17.8 
18.0 
18.3 
18.2 
18.4 
18.6 
18.6 
18.4 
18.0 
18.0 
17.4 
18.0 
17.6 
17.4 
17.2 
18.0 
17.8  ' 
17.6 

17.4  ' 


17.4 

16.25 

16.4 

16.8 

17.8 

18.7 

19.6 

19.3 

18.9 

18.7 

18.6 

18.6 

J7.6 

17.5 

17.6 

17.7 

18.0 

19.7 

19.6 

10.4 

19.1 

18.9 

18.6 

18.4 

18.0 

18.0 

18.0 

17.7 

17.7 

17.7 


July.     Aug.     Sept 


17.7 

17.6 

17.5 

17.6 

18.6 

19.0 

19.2 

18.8 

18.5 

18.2 

17.4 

17.0 

17.0 

17.0 

16.7 

16.6 

16.35 

16.35 

16.4 

16.15 

16.1 

16.2 

15.9 

15.5 

15.9 

15.75 

15.8 

15.8 

15.75 

15.7 

15.55 


15.8 

15.9 

15.8 

15.7 

15. 75 

15.35 

15.35 

15.3 

15.5 

15.3 

15.4 

15.55 

15.4 

15.32 

15. 45 

15.6 

15.55 

15.9 

16.8 

16.9 

17.1 

16.9 

16.6 

16.45 

16.8 

16.35 

16.25 

16.8 

17.0 

17.2 

17.0 


16.9 

16.6 

16.9 

17.0 

17.0 

16.9 

16.6 

16.7 

16.5 

16.4 

16.2 

16.2 

16.25 

16.25 

16.4.5 

10.8 

17.1 

17.06 

17.7 

17.8 

18.2 

18.4 

17.8 

17.6 

17.3 

17.2 

16.8 

16.8 

16.7 

16.2 


Oct.      Nov. 


16.55 

16.55 

16.35 

16.25 

16.2 

16.15 

15.8 

15.95 

15.8 

15.95 

15. 55 

16.2 

16.15 

16.1 

16.4 

16.  75 

16.75 

17.0 

17.65 

17.2 

17.65 

17.35 

17.45 

17.3 

17.1 

16.95 

16.85 

16.8 

16.7 

16.55 

16.3 


16.4 

16.25 

16.15 

16.05 

16.2 

16.15 

16.2 

16.15 

16.05 

15.95 

16.05 

16.3 

16.3 

16.2 

16.1     ' 

16.25 

16.05 

15.9    I 

15.9     I 

15.85  I 

15.9 

15.7 

15.75  I 

15.6    ' 

16.0    I 

16.0 

16.1 

16.6 

16.15 

15.9 


Dec. 

16.15 

15.9 

15.85 

16.2 

15.95 

16.1 

16.45 

16. 15 

16.25 

16.25 

15.9 

15.8 

15.9 

15.7 

15.7 

16.2 

16.4 

15.7 

15.95 

15.45 

15.65 

15.65 

15.6 

16.7 

15. 75 

16.1 

15.6 

16.0 

15.9 

16.15 

16. 1 


Note.— River  frozen  nearly  across  January  1-31,  and  entirely  across  February  1  to  March  23. 
March  11-23  there  was  water  on  the  ice.  Gage  heights  are  to  water  surface  in  a  hole  In  the  ioe.  The 
following  comparative  readings  were  also  made: 


Date. 


January  7... 
January  14. . 
January  21 . , 
January  28., 
February  4. 
February  11 
February  18 
February  25 
March  4. . . . 


Water 
surface. 

Top  of 
Ice. 

Thick- 
ness. 

Feet. 
16.3 
16.6 
16.7 
16.6 
16.4 
16.5 
16.7 
16.6 
16.8 

Feet. 
16.4 
16.8 
16.9 
16.9 
16.9 
16.9 
17.1 
16.9 
17.8 

Feel. 
0.7 

1.3 

1.4 

1.6 

1.7 

1.7 

2.0 

1.8 

1.8 
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Station  rating  UMefor  Flambeau  River  near  Ladyamith,  TTw.,  from  January  1  to  December  31, 

1905. 


Gai 
hci 


age 

Ight. 


Feet. 

15.  oa 

15.10 
15.20 
16.30 
15.40 
15.50 
15.60 
15.70 
15.80 
15.90 
16.00 
16.10 


Discharge. 

Gase 
height. 

Second-feet. 

Feet. 

GOO 

16.20 

670 

16.30 

745 

1&40 

825 

16u50 

910 

i&eo 

1,000 

laTC 

1,090 

16.80 

1,185 

16.90 

1,285 

17.00 

1,390 

17.10 

1,500 

17.20 

1,615 

17.30 

Discharge. 

Second-feet 
1,735 
1,855 
1,980 
2,110 
2,245 
2,385 
?,530 
2,680 
2,835 
2,995 
3,160 
3,330 


Gage 
height. 

Feet. 
17.40 
17.60 
17.60 
17.70 
17.80 
17.90 
18.00 
18.10 
18,20 
18.30 
18.40 


Discharge. 


Second-feet 
3,510 
3,700 
3,800 
4,000 
4,300 
4,510 
4,720 
4,930 
5,140 
5,350 
5,560 


hSiS^t.     Dischar^. 


Feet. 
18.50 
18.60 
18.70 
18.80 
1&90 
19.00 
19.20 
19.40 
19.60 
19.80 
20.00 


Second-feet 
5,770 
5.9SD 
6.190 
6,400 
6,610 
6,830 
7,240 
7,680 
8,120 
8,660 
9,000 


I 


The  above  table  is  applicable  only  for  open  channel  conditions, 
ments  made  during  1903-1905.    It  is  not  very  well  defined. 


It  is  based  on  dlschai^ 


.    Estimated  monthly  discharge  of  Flambeau  River  near  Ladysmith,  Wis.,  for  1905. 
[Drainage  area,  2,120  square  miles.] 


Month. 


March  24^1 . 
April 


Discharge  in  second-feet. 


Maximum. '  Minimum. 

i 


May 

June 

July 

August 

September. 

October 

November., 
December.. 


5,960 
7,240 
5,960 
8,340 
7,240 
3,160 
5,560 
3,990 
2,245 
2,045 


1,795 
1,558 
2,530 
1,795 
1,000 

825 
1,735 
1,045 
1,090 

955 


Mean. 


3,384 
3,867 
4,090 
5,223 
2,950 
1,669 
2,839 
2,305 
1,616 
1,449 


Run-off. 


S?2.?:iiS*    Depth  In 


1.00 
1.82 
1.93 
2.46 
1.39 

.787 
1.34 
1.09 

.762 


a  476 

2.03 

2.22 

2.74 

1.60 

.907 

1.50 

1.26 

.850 

.787 


NoT£.— No  estimate  for  ioe  period. 
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BLACK  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Black  River  rises  in  the  southeastern  part  of  Taylor  County,  Wis.,  at  an  elevation  between 
1,300  and  1,400  feet  above  tide,  flows  in  a  general  southwesterly  direction  for  a  distance 
of  128  miles,  and  joins  the  Mississippi  about  10  miles  above  the  town  of  La  Crosse.  Its 
basin,  wedged  in  between  that  of  the  Wisconsin  on  the  east  and  the  Chippewa  on  the  west, 
is  long  and  narrow,  being  at  one  point  scarcely  more  than  3  miles  wide.  The  total  area 
drained,  measured  at  the  mouth  of  the  river,  is  2,272  square  miles. 

The  surface  of  the  basin  is  gently  rolling  or  level,  and  the  country  about  the  lower  part 
of  the  river  is  well  settled  and  under  cultivation.  The  southern  portion  of  the  pine  region 
crosses  the  basin  between  60  and  80  miles  from  the  mouth  of  the  river,  and  all  of  the  upper 
half  of  the  area  is  forested.  There  are  a  few  lakes  at  the  upper  waters,  but  the  basin  is 
not  well  supplied  with  natural  reservoirs. 

The  river  has  a  total  fall  of  about  750  feet  between  source  and  mouth,  or  over  4.5  feet 
per  mile.  At  Black  River  Falls  there  are  very  heavy  rapids  for  a  short  distance,  over 
hard,  granite  rock.  The  tributaries,  which  are  characterized  by  many  rapids  and  mod- 
erate faUs,  are  all  small  streams  of  little  importance,  though  they  furnish  power  for  a  few 
small  mills. 

BLACK  RIVER  AT  NEIL.LSVILL.E,  WIS. 

This  station  was  established  April  7,  1905.  It  is  located  at  the  lower  highway  bridge 
at  Neillsville,  Wis.,  about  40  rods  below  the  Chicago,  St.  Paul,  Minneapolis  and  Omaha 
Railway  bridge. 

The  channel  is  straight  for  500  feet  above  and  below  the  station.  The  right  bank  is 
high,  alluvial,  and  clean;  the  left  is  high,  rocky,  and  covered  with  scattered  trees.  Neither 
bank  is  liable  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  rock,  is  free 
from  vegetation,  and  is  permanent.  There  is  only  one  channel  at  high  water,  but  there 
may  be  two  at  low  stages.    The  current  is  swift  at  all  times. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  inner  face  of  the  left 
abutment. 

A  standard  chain  ghge,  which  was  read  once  each  day  during  1905  by  A.  Bissell,  is  fastened 
to  the  bridge  on  the  downstream  side.  The  length  of  the  chain  from  the  end  of  the  wei^t 
to  the  end  of  the  chain  proper  is  29.01  feet.  The  gage  is  referred  to  bench  marks  as  follows: 
(1)  The  highest  point  on  a  bowlder  about  30  feet  from  the  river  and  the  same  distance 
from  the  highway  on  the  left  bank;  elevation  above  gage  datum,  23.00  feet.  (2)  Top  of 
the  bottom  of  the  downstream  chord  at  the  gage  pulley;  elevation  above  gage  datum, 
24.73  feet.  (3)  Top  of  bridge  seat  at  the  downstream  right  abutment;  elevation  above 
datum  of  gage,  23.55  feet. 
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Diacharge  measurements  of  Black  River  at  NeUUviUe,  Wis.,  in  1906. 


Date. 


April?.. 
May  24.. 


Hydrographer. 


Hanna  and  Clapp i>. 

S.  K.  Clapp 


Width. 


June  13 M.  8.  Brennan. 

July  11 do 

August  11 do 

September  2&.:  Y.Vf.  Hanna. . 


Feet. 
192 
165 
192 
161 
151 
163 


Area  of 
section. 

Mean 
velocity. 

.^J 

ys" 

Feet  per 
second. 

Feet, 

1,021 

3.25 

7.70 

471 

2.18 

4.95 

945 

3.15 

7.26 

302 

1.56 

4.25 

242 

.03 

aao 

419 

1.86 

4.35 

Di*- 

Seamd- 
feet. 

3L27J 

1,024 

612 
225 

no 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


DaUy  gage  heighi,  in  feet,  of  Black  River  at  NeHlsvilU,  Wis.yfor  1906. 


Day. 


Apr. 


May.  ,  June. 


8.2 
7.7 
6.9 
6.2 
6.0 
5.7 
5.5 
5.1 
4.8 
4.6 
4.3 
3.9 
S.S 
4.2 
3.9 

a2 
ai 

3.1 
3.5 
3.4 

a4 

3.A 
3.4 
3.4 
14 


3.4 

a7 

3.4 

a3 

4.1 

a2 

5.3 

7.7 

5.2 

14.2 

4.9 

19.8 

5.0 

16.5 

4.6 

11.6 

4.6 

a8 

5.9 

7.6 

6.6 

a6 

6.7 

&0 

6.2 

7.1 

10.7 

6.2 

10.1 

5.5 

9.2 

5.8 

8.7 

11.2 

8.2 

10.7 

6.6 

8.6 

6.0 

7.0 

5.3 

6.0 

5.1 

5.2 

4.9 

4.5 

4.7 

4.1 

4.3 

a9 

4.2 

a7 

4.1 

a5 

3.9 

a3 

3.9 

a3 

3.8 

a5 

as 

July. 


Aug. 


4.4 
4.4 

4.9 
6.5 

a4 
ao 
a8 

5.9 
5.3 

^^1 

4.2  I 

as  i 
a9 ' 

4.0 
4.8 
4.5 
4.0 

as 

4.2 
4.3 
4.0 

as 
as 
ai 
ai 
ao 

2.9 
2.9 
2.8 
2.8 
2.7 


I 


2.7 
2.6 
2.6 
2.6 
2.9 
2.7 
4.2 
4.0 
4.0 

a5 
as 
as 
as 
as 
a2 
ao 

2.9 

ao 
ao 
ao 
a2 
as 
a4 
a6 
a4 
as 
a  2 
ao 
a4 
a5 
as 


Sept. 


Oct. 


as 
a2 
a5  i 

3.4i 

a6  j 
a2  ' 
ai 
ao 

2.9 
2.8 
2.7 
2.8 
2.7 
2.7 
4.3 
6.0 
6.0 
6.1 
8.6 
8.3 
7.5 
6.3 
5.8 
4.7 
4.2 

a9 
as 
a7 
a6 
as 


Nov. 


Dfc. 


as 
as 
a4 
a4 
ao 
ao 
ai 

2.7 
2.4 

ai 
ao 
ao 
ao 
ao 

4.0 
4.9 
5.4 
5.5 
5.6 
6.6 
6.9 
6.5 
5.9 
5.5 
5.0 
4.6 
4.4 
4.1 

a9 
a7 
a6 


a? 
as 
as 
as 
as 
a? 

4.1 
4.1 

ao 

as 

a? 

a7 

a6  i 

as 

a4 

a4 

a4  ' 

a4 

a4 

as 

a2  j 

a2  i 

"i 

as  ! 

4-2 
4.6 
4.5 
4.3 

ao 
a? 


10 
42 
Ift 

a: 
as 
a  5 

Xh 
X4 
X2 
Xi 
X4 

a  5 

X* 

a  4 

xs 

XA 

a  3 

ao 
ao 
a -2 
ai 
ai 
a3 
as 
as 
as 
a4 

Xi 
Xi 

a? 
as 


Note.— No  ice  record  at  this  station. 
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Station  rating  table  for  Black  River  at  NeHUmlU,  Wis.  y  from  April  6  to  December  31, 1906. 


Gage 
height. 

Feet. 

Dischai^P- 

Gaffe 
height. 

Feet. 

Discharge. 
Seamd^feei. 

hei^l 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Senmd-feet. 

Feet. 

Second-feet. 

COO 

150 

4.80 

«^ 

6.60 

2,310  ; 

8.40 

4,120 

3.10 

177 

4.90 

1.055 

a  70 

2.305 

8.60 

4,230 

3.20 

205 

5.00 

1,120 

6.80 

2,480 

&60 

4,340 

3.30 

235 

5.10 

1,185 

6.90 

2,570 

8.70 

4,460 

3.40 

267    ' 

5.20 

1.250 

7.00 

2,660 

8.80 

4,580 

3,50 

301     ' 

5.30 

1,315 

7.10 

2,750 

8.90 

4,700 

aeo 

338 

5.40 

1.385 

7.20 

2,860 

9.00 

4,820 

a  70 

279 

&fiO 

1,455 

7.30 

2,950    { 

9.10 

4,940 

aso 

424 

5.60 

1,525 

7.40 

3,050    j 

9.20 

6,060 

a90 

473 

5.70 

1,600 

7.60 

3,150    ; 

9.30 

5.180 

4.00 

525 

5.80 

1,675 

7.60 

3.260    1 

9.40 

5,300 

4.10 

579 

5.90 

1,750 

7.70 

3,350 

9.50 

5,420 

4.20 

635 

6.00 

1,825 

7.80 

3,460 

9.60 

5,540 

4.30 

602 

6.10 

1,905 

7.90 

3,570 

9.70 

5,660 

4.40 

750 

6.20 

1,985 

8.00 

3,680 

9.80 

5,780 

4.50 

810    , 

6.30 

2,065 

&10 

3,790    ' 

9.90 

5,900 

4.60 

870    1 

6.40 

2,145 

a20 

3,900 

10.00 

6,020 

4.70 

930 

6.60 

2,225 

8.30 

4.010 

The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  based  on  six  dischaii^  measure- 
ments made  during  1905.  It  is  well  defined  between  gage  heights  3.3  feet  and  7.7  feet.  Beyond  the 
limits  of  the  table  the  discharge  is  only  approximate. 

Estimated  monthly  discharge  of  Black  River  at  NeiUsvillef  Wis. ,  for  1905. 


Month. 


Discharge  in  second -feet. 


Maximum.   Minimum.      Mean. 


April  ^30. 

May 

June 

July 

August 

September, 
October... 
November. 
December. . 


3,900 

6,910 

23,060 

4,120 

635 
4.340 
2,570 
.  870 

635 


177 
267 
205 
80 
60 
80 
20 
205 
150 


1,036 
1,768 
3,840 
884 
229 
918 
750 
392 
292 


WISCONSIN  RIVER  DRAINAGE  BASIN. 

DESCRIPTION   OF    BASIN. 

Wisconsin  River,  the  largest  stream  in  the  State  of  Wisconsin,  rises  in  Lac  Vieux  Desert, 
a  sheet  of  water  about  10  square  miles  in  area  lying  directly  on  the  line  separating  the  upper 
peninsula  of  Michigan  from  Wisconsin,  and  enters  the  Mississippi  just  below  Prairie  du 
Cbien.  The  river  flows  southward  for  300  miles  to  the  city  of  Portage;  it  then  turns  sharply 
and  flows  west  and  southwest  for  the  remainder  of  the  distance- to  its  mouth.  Its  drainage 
basin,  12,280  square  miles  in  extent,  has  an  average  width  of  about  50  miles  and  is  225 
miles  long.  From  source  to  mouth  the  distance  by  water  is  approximately  400  miles. 
The  stream  lies  for  the  most  part  in  the  eastern  half  of  the  basin,  and  below  the  bend  at 
Portage  it  flows  within  about  10  miles  of  its  southern  edge. 
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The  country  drained  is  rolling,  and  in  places  decided  ridges  break  the  surface.  In  the 
headwater  region  are  many  lakes  and  tamarack  swamps,  and  all  the  way  down  to  Portagp 
there  is  more  or  less  swamp  land  between  the  ridges.  The  wooded  (pine)  country 'ext4»Dd> 
from  the  Michigan  boundary  line  down  to  within  40  miles,  by  river,  of  the  city  of  Portage. 
Below  that  point  the  pine  disappears,  and  a  semiprairie  region  gradually  takes  the  plare  «if 
the  woods.  In  the  southern  part  of  the  basi%the  Baraboo  ranges  of  quartzite  fiass  east 
and  west  from  400  to  700  feet  above  the  surrounding  country,  and  the  bluffs  along  tb«> 
lower  river,  especially  on  the  south  side,  form  prominent  ramparts  to  the  valley.  Bark 
from  these  the  land  is  level  or  undulating. 

The  elevation  of  the  headwaters  is  1,532  feet  above  the  sea,  and  that  of  the  moutli  about 
600  feet.  Hence  in  a  course  estimated  to  be  407  miles  the  river  falls  932  feet,  or  about  2.29 
feet  per  mile.  The  most  rapid  part  is  in  the  upper  portion  of  the  stream,  and  here  are  the 
available  water  powers.  At  the  rapids  the  river  flows  over  a  rocky  bed,  but  at  interme- 
diate places  the  bed  is  laraely  made  up  of  sand,  gravel,  and  bowlders. 

Owing  to  the  form  of  the  basin  and  the  position  of  the  river  in  it  there  are  no  very  lar^ge 
tributaries.  The  wooded  character  of  all  the  upper  portion  of  the  drainage  area  aids  in 
maintaining  the  flow  of  the  stream  during  the  dry  and  cold  seasons  and  makes  the  Wiscoo- 
sin  one  of  the  most  uniform  in  flow  of  all  the  large  tributaries  of  the  Mississippi. 

WISCONSIN   RIVER  AT  MERRILL.,  WIS. 

This  station  was  established  November  17,  1902.  It  is  located  on  the  highway  bridge 
in  the  city  of  Merrill,  three  blocks  from  the  Lincoln  County  court-house,  one-half  mile  from 
the  Chicago,  Milwaukee  and  St.  Paul  Railway  station,  and  1,000  feet  below  the  dam  of  the 
electric-power  house. 

The  channel  is  straight  from  the  dam  to  the  bridge  and  for  about  400  feet  below.  It  is 
about  300  feet  wide  at  low  stages  and  400  feet  at  high  water.  Both  banks  are  high  and  do 
not  overflow.  The  velocity  is  rapid  and  the  surface  rough.  The  station  is  so  near  the 
dam  that  at  high  stages  the  velocity  is  affected.  It  is  possible  that  the  bed  of  the  stream 
may  be  subject  to  slight  change,  though  it  is  of  rock  and  gravel  and  is  very  rough.  Prairie 
River  enters  about  one-half  mile  above  the  station,  and  there  is  an  island  about  600  feet 
below. 

Discharge  measurements  are  made  from  the  two-span  highway  bridge,  to  which  the  chain 
gage  is  fastened.  Each  span  of  the  bridge  is  175  feet  in  length.  The  initial  point  for  sound- 
ings is  a  nail  marked  "0"  in  the  footboard  at  the  left  end  of  the  bridge  opposite  the  center 
of  the  iron  hand-rail  post. 

The  gage  was  read  during  1905  by  A.  F.  Lueck.  Originally  a  vertical  gage  was  fastened 
to  the  mill  abutment.  June  17, 1903,  a  chain  gage  was  established  on  the  bridge  and  made 
to  read  the  same  as  the  old  gage  at  the  mill.  It  is  fastened  to  the  guard  timber  on  the 
downstream  side,  and  the  zero  is  marked  by  a  brass  screw  driven  into  the  guard  timber. 
The  fall  of  the  water  from  the  old  gage  to  the  new  is  2.70  feet  when  the  water  is  at  high 
stage.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  23.68  feet. 
The  bench  mark  is  a  cross  cut  in  the  sandstone  rock  in  the  bridge  seat  of  the  abutment 
nearest  the  city;  its  elevation  above  the  zero  of  the  gage  is  16.25  feet.  This  bench  mark 
is  18.28  feet  below  the  United  States  bench  mark  located  at  the  comer  of  the  engine  house 
opposite  the  city  hall. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  83,  p  170;  98,  pp  190-191;  128,  pp  25-2ft. 
Discharge:  83,  p  170;  98,  ^  191;  128,  p  26. 
Discharge,  monthly:  128,  p  28. 
Gage  heights:  83,  p  170;  98,  p  192;  128,  p  27. 
Rating  table:  128,  p  27. 
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Discharge  measurements  of  WiscoTisin  River  at  MerriU,  Wis.j  in  1906. 


Date. 


Hydrographer. 


April  10 8.  K.  Clapp 

May  26 ' do 

June  10 M.  8.  Brennan. 

July  10 1 do * 


I 


Width. 

Area  of 
section. 

Feet. 

ys:' 

334 

2,189 

324 

1,679 

334 

2,334 

332 

I,fi96 

Mean 


Feet  per 
second. 

^3.84 

12.09 

4.06 

2.73 


Feet. 
7.80 
6.25 
8.17 
6.48 


Dis- 
charge. 

Second' 
feet. 

8,396 

4,519 

9,478 

4,357 


2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
10.. 
20. 
21.. 
22. 
23. 
24.. 


DaUy  gage  heightf  in  feet,  of  Wisconsin  River  at  Merrill,  Wis.,  for  1906. 


Day. 


Jan. 

.     5.2 
.;    4.95 
.i    5.2 
.!    5.7 
.      5.35 
.      5.4 
.      5.2 
.     5.45 
.:    5.15 
.      5.05 
.      5.35 
.      5.5 
.      5.5 
.1    5.9 
.1    6.0 
5.05 
5u75 
5.85 
5.65 
5.15 
5.15 
5.6 
5.8 
6.05 


25 '    6.15 

26 i     5.85 

27 

28 

29 


31. 


5.85 

5.25  ' 

5.1    I 

&05 

&15   . 


Feb. 

5.25 

5.0 

4.9 

5.15 

5.5 

5.35 

5.15 

5.25 

5.1 

5.4 

5.2 

4.95 

5.2 

5.25 

5.15 

5.5 

5.7 

5.65 

5.55 

5.35 

4.3 

5.2 

5.75 

5.8 

5.6 

5.15 

5.65 

5.35 


Mar. 

5.35 

5.35 

5.2 

5.4 

5.25 

5u35 

5.55 

5.15 

5.2 

5.65 

5.45 

5.05 

5.45 

4.7 

4.7 

4.95 

5.05 

5.25 

5.25 

5.25 

5.5 

4.95 

4.95 

5.35 

4.55 

5.75 

6.05 

7.4 

8.0 

8.6 

8.5 


Apr. 

8.9 

8.8 

9.2 

8.9 

8.8. 

8.8 

8.8 

8.2 

8.6 

7.8 

7.4 

7.2 

7.4 

7.0 

6.9 

7.2 

7.4 

7.0 

6.45 

6.45 

6.45 

6.05 

5.95 

5.6 

5.75 

6.2 

5.9 

5.65 

5.95 

5.45 


May.    June.    July.  '  Aug. 


5.15 

6.7 

6.2 

6.1 

6.25 

6.4 

6.45 

7.2 

6.7 

6.45 

6.95 

7.2 

6.9 

7.4 

7.6 

7.6 

7.8 

7.8 

7.5 

7.3 

7.0 

6.75 

6.8 

6.4 

6.45 

6.3 

6.35 

6.35 

6.25 

6.25 

6.0 


I 


5.8 
5.7 
5.9 
5.5 
7,6 
10.4 
10.0 
9.0 
9.0 
8.4 
8.5 
8.4 
7.8 
7.8 
7.6 
8.1 
10.4 
10.6 
10.6 
9.6 
9.2 
8.6 
8.5 
8.0 
7.6 
6.9 
7.6 
7.5 
6.75 


7.06  ! 


7.4 

7.3 

7.6 

7.6 

8.0 

8.2 

7.7 

7.8 

8.0 

7.2 

6.85 

7.05 

6.2 

6.3 

6.8 

6.6 

6.3 

6.55 

5.05 

5.65 

6.45 

6.0 

6.5 

5.4 

5.2 

5.1 

5.65 

5.8 

5.6 

5.75 

4.3 


fiUg. 

Sept. 

5.05 

6.1 

5.45 

6.2 

6.35 

6.16 

5.35 

6.7 

5.95 

6.7 

6.1 

6.25 

6.86 

6.0 

6.0 

6.25 

Oct.      Nov. 

I 


I 


6.25  I 

6.4    , 

6.05 

6.75 

6.0    I 

6.15 

&9 

6.05 

6.9 

6.4 

6.25 

6.2 

6.9 

6.8 

6.5 

4.8 

5.55 

6.36 

6.4 

6.25 

5.76 

6.0 

6.8 


6.1 

6.3 

6.15 

6.3 

6.65 

6.4 

6.05 

6.4 

6.6 

6.45 

6.9 

7.36 

6.7 

7.3 

6.9 

6.8 

6.5 

6.26 

6.55 

6.15 

5.96 

6.46 


Dec. 


6.2    ' 

6.0 

6.2    i 

6.0 

6.05 

6.0 

5.3 

5.3 

4.3 

4.9 

6.15 

6.8 

6.45 

6.65 

5.9 

6.15 

6.86 

6.25 

6.65 

6.85 

6.7 

6.7 

6.8 

6.15 

6.3 

6.7 

6.55 

6.9 

6.5 

5.7 

6.8 


6.2 

6.3 

5.6 

5.26 

5.8 

5.35 

5.1 

5.55 

5.45 

6.9 

5.8 

5.16 

6.3 

5.0 

5.2 

5.65 

5.7 

5.75 

5.86 

5.45 

5.76 

5.76 

6.75 

5.6 

5.7 

5.2 

4.8 

5.16 

6.65 

5.5 


I 


5.2 

6.7 

5.6 

5.8 

5.4 

5.25 

5.55 

5.55 

5.35 

5.75 

5.7 

5.55 

5.6 

6.6 

5.36 

5.7 

6.15 

5.5 

5.6 

5.65 

5.75 

5.75 

5.45 

6.56 

6.9 

6.25 

6.9 

5.6 

5.85 

5.7 

6.4 


Note.— No  ioe  record  at  thia  station. 
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WISCONSIN  RIVER  NEAR  NECEDAH,  WIS. 

This  station  was  established  December  2,  1902.  It  is  located  on  the  highway  toll  biidg? 
3  miles  east  of  Necedah,  Wis.,  and  3  miles  from  the  Chicago,  Milwaukee  and  St.  Paul  ami 
the  Chicago  and  Northwestern  railway  stations. 

The  general  direction  of  the  channel  is  straight  for  2,000  feet  above  and  below  the  statioc. 
The  width  at  ordinary  stages  is  about  325  feet,  broken  by  one  pier.  The  right  bank  b> 
high  and  rocky;  the  left  overflows,  making  the  width  of  the  channel  from  500  to  600  feet. 
During  the  spring  flood  of  1903  the  water  overflowed  the  turnpike.  The  right  side  of  tbt 
bed  of  the  stream  is  rocky,  but  the  remainder  is  sandy  and  is  liable  to  shift.  The  velocity 
is  rapid  and  rather  poorly  distributed  on  account  of  the  ice  breaker  above  Xhe  middle  pier 
and  the  variation  in  the  width  of  the  channel  just  above  the  bridge.  Yellow  River  flow5 
into  the  Wisconsin  about  4  miles  below  the  station.  There  are  islands  both  above  and 
below  the  station,  but  they  are  several  hundred  feet  away. 

Discharge  measurements  are  made  from  the  two-span  highway  bridge  to  which  the  gagr 
13  attached.  The  initial  point  for  soundings  is  a  point  over  the  right  abutment ,  marked 
zero  with  paint. 

A  standard  chain  gage,  which  was  re^d  during  1905  by  W.  F.  Bingman,  is  fastened  to 
the  upstream  side  of  the  bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  26.87  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  nail  in 
the  top  of  a  red-oak  stump,  2.5  feet  in  diameter,  about  60  feet  south  of  the  center  of  tlie 
roadbed  and  about  50  feet  from  the  river  at  ordinary  stages;  elevation  above  zero  of  gage. 
12.99  feet.  (2)  A  nail  in  the  root  of  a  large  cottonwood  tree  280  feet  south  of  the  bridge 
and  about  80  feet  from  the  river;  elevation  above  gage  zero,  11.90  feet.  (3)  A  cross  on  a 
large  sandstone  rock  70  feet  south  of  the  center  of  the  roadway  and  15  feet  west  of  the 
water's  edge  on  the  west  bank  of  the  river;  elevation  above  zero  of  gage,  20.36  feet.  Ben«*h 
marks  Nos.  1  and  2  are  on  the  east  side  of  the  river. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  83,  p  160;  98,  p  187;  128,  pp  2ft-29. 
Discharge:  83,  p  160;  08,  p  188;  128,  p  29. 
Discharge,  monthly:  08,  p  100;  128,  p  31. 
Qage  heights:  83,  p  160;  98,  pp  18^180;  128,  p  30. 
Rating  Uble:  08,  pp  189-190;  128,  p  30. 

Discharge  measurements  of  Wisconsin  River  near  Necedahf  Wis.^  in  1905. 


Date. 


April  4... 
May  25. . . 
June  12... 
August  0. 


Hydrographer. 


S.  K.  Clapp 

do 

M.  S.  Brennan. 
....do 


Width. 


Feet. 


317 
437 
314 


Area  of  I    Mean         Gage  Dis- 

section. I  velocity. ,  height.      chMrff&. 


Square 
feet. 

b,Tn 

4,137 
6,017 
3,486 


Feet  per 
second. 

5.07 

3.23 

4.99 

2.40 


Feet. 
12.33 

7.65 
12.90 

6.85 


Seamd- 

feet, 

29,390 

13.350 

'JD,OSD 

9.2I&* 
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DaHy  gage  heighty  in  feet,  of  Wisconsin  River  near  Necedah,  Wis.,  for  1906, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

7  -^ 

Aug. 

5.6 
5.3 
5.2 
6.2 
5.6 

Sept. 

Oct. 

Nov. 

Dec. 

1 

13.3 
13.3 
12.8 
12.4 
11.9 
11.6 
11.8 
11.9 
11.4 
10.6 
9.9 
9.3 
9.0 
8.6 
8.4 
8.0 
7.8 

5.95 

6.1 

6.1 

6.0 

6.0 

6.6 

6,6 

6.7 

6.9 

7.0 

7.0 

7.6 

6.5 

5.9 
6.0 
6.2 
6.0 

A  1 

6.0        6.8 
6.7        6.5 
5. 6        ^  ^ 

5  4 

2 

6.4  i     7-9 

6  1 

3 

6.4 
6.3 

7.5 
7  /; 

6.1 

4 

6.0 

5.7 

5.5 

^  A 

5.4 
5.5 
6.4 
6.4 
6.4 
5.5 

5.3 
5  6 

5 

7.7       7.6 
8.3       8.1 
11.0      8.6 
12.6      0  1 

6 

5.3  6.1     ■      5.4 

6.4  6.65        6.4 
6.6      6.2    i      ^^ 

5.8 

7 

6.0 

6  8 

8 

6  5 

9 

15.0 
17.0 
16.0 
l.ro 

8.7 
8.3 
7.6 
7.4 
7.0 
6.6 
6.7 
6.5 
A.  a 

6.9       6.7 
7.1       5.6 
6. 7       6. 5 

6.2 
6  3 

6.2 

10 

B   A 

11 

6.15 

K  n  ■      <;  A         s  ft 

12 

6.6       5.3    1      4.9  1      5.5         8.4 

13 

6.0 

8.3         11.9 

8.5  11.6 
8.3         11.2 

8.6  10.4 
9.3         0-7 

6  7  1      .'(-4     !        47  1        A  S  1         7  7 

14 

6.0 

6.4 
6.2 

5.6 

4.7  '      6.5 
5.1        6.3 
5.1        5.3 
6.3,      5.1 
5.3  1      6.2 

7  7 

15 

7.6 

16 

5.9'     5.3 
6.0       5.4 
6.9       5.6 
5.R       A.0 

7.6 

17 

1 

7.8 

18 

1 

7.5 
7.1 
6.7 

9.8 
9.8 

9.5      6.6 
O.fi  .    A3 

7  .a 

19 

, 

6.6        5.2         7.3 

30 

6.0 

9.7    1     11.2 
9.3         12.4 

6.3          5.6      7.4 
6.3     1       !<-^       A- 2 

5. 6        6. 3         7. 3 

21 

6.1 

6.0 
&0 
6.0 

6.6 
6.6 

A.  A 

6.8  t      6.2         7  9 

22 

8.8 
8.3 

12.3 
11  n 

6.1 
6.9 
6.7 

6.7       8-4 

6.3  '      4.9 

6.7  4.9 
7.0        4.9 

6.8  I      4.8 

7.1 

23 



5.7 

8.4" 
7.8 
7.2 
6.8 
A.  ft 

7.1 

24 

• 

5.3        6.4 
5.6        6.3 
6.8        6.0 
7. 1         6. 15 
8.3        6.0 
9.3        5.95 
10.7    1    6.9 

8.0          9.8 
7.7          8.8 
7. 2           8-3 

6.8 

25 

6.0 

6.76        5.7 
6.0    p      .'i-9 

AS 

26 

6. 7        K.\       .A.  a 

27 

7.1 
7.0 
6.7 
6.8 
6.6 

8.0 

h.Fk 

5.3 

6.6 
6.4 

5.1          7.1 

28 

6.0 

7.8      5-1 

5.0      6.0 
5.8  1    6.9 

S.7        A-0 

F^h  ,         AJi 

29.. 

7.4 
7.0 

6.3 
5.1 

6.2        6.3 
6.2;      5.4 
6.0   

1 

6.4 

30 

6.3 

31 

5.3    ;      5.7 

1 

6.1 



Note.— River  frozen  over  January  1  to  March  20.     Gage  heights  are  to  water  surface  In  a  hole  In  the 
ice.    Thickness  of  ice,  2  to  2.5  feet.    No  ice  record  for  December. 
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Station  rating  table- for  Wiscojisin  River  near  Necedah,  Wis.,  from  January  1, 190^  to 

December  31, 1905. 


Ga«e 
height. 

Discharge. 
Second-feet. 

II 

Dischaige. 

Gage 
height. 

Discharge. 

heigS^. 

Dischazfie. 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second^ea. 

4.00 

1,800 

6.60 

3;i30 

7.00 

9,400 

9.80 

17,800 

4.10 

2,000 

5.60 

6,380 

7.20 

10,000    1 

10.00 

18.400    . 

4.20 

2,200 

5.70 

6,640 

7.40 

10,600 

10.50 

19,900 

4.30 

2,400 

6.80 

5,900 

7.60 

11,200 

11.00 

21,400 

440 

2,600 

5.90 

6,170 

7.80 

11,800 

11.50 

23.610 

4.50 

2,810 

6.00 

6,440 

8.00 

12,400 

12.00 

25.860 

460 

3,020 

6.10 

6,720 

8.20 

13,000 

12.50 

28,230 

4  70 

3,240 

6.20 

7,010 

8.40 

13,600 

13.00 

30,760 

480 

3,460 

6.30 

7,300 

8u60 

14,200 

13.50 

38.450 

490 

3,600 

6.40 

7,600 

8.80 

14,800 

1400 

46,200 

&00 

3,020 

6.60 

7,900 

9.00 

15,400 

l&OO 

61,800 

5.10 

4,150 

6.60 

8,200 

9.20 

16,000 

l&OO 

77,500 

6.20 

4,300 

6.70 

8,500 

9.40 

16,600 

17.00 

fl3,300 

6.30 

4,630    [ 

<       6.80 

8,800 

9.60 

17.200 

l&OO 

109.200 

5.40 

4,880    ' 

6.90 

9,100 

■ 

The  above  table  la  applicable  only  lor  open-channel  conditions.     „_ 

ureinents  made  during  lOCK^igas.     It  is  well  defined  between  gage  heights  4.5  feet  and  10 J>  feet. 


It  is  based  on  23  diseharae  mas- 
•  *       '-•    -     The 


table  has  been  exten^d  beyond  these  limits.  From  gage  height  (i.dTteet  to  11  feet  the  ratJng  cor^p 
is  a  tangent,  the  difference  being  300  per  tenth.  Above  11  feet  the  banlc  overflows,  which  caases  the 
discharge  to  increase  at  a  greater  rate  per  foot. 


Estimated  monthly  discharge  of  Wisconsin  River  near  Necedah,  Wi^for  1905. 
[Drainage  area,  5,800  square  miles.] 


Month. 


March  21-30 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December. . 


Discharge  in  second-feet. 


Maximum    Minimum.      Mean. 


20,500 

35,370 

17,800 

93,300 

15,700 

9,700 

13,600 

9,400 

5,900 

14,800 


3,920 
6,170 
6,305 
7,300 
4,150 
3,920 
4,630 
3,240 
3,460 
4,150 


9.037 
15,790 
11,060 
23.320 
8,711 
6,099 
7,419 
6,748 
4,667 
8,888 


Run-off. 


Second-feet 
persQuare 


1.56 
2.72 
1.91 
402 
1.50 
1.05 
1.28 
.901 
.805 
1.53 


Depth  io 
inches. 


0.SB 
3.04 
2.20 
44S 
1.73 
1.21 
1.43 
1.14 

.m 

1.76 


Note.— No  estimate  for  ice  period. 
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WAPSIPINICON  RIVER  DRAINAGE  BASIN. 
DESC'RIPTION  OF  BASIN. 

Wapsipinicon  River  rises  in  Mower  County,  Minn.,  and  flows  southeastward,  entering 
the  Mississippi  near  Shafton,  Scott  County,  Iowa.  Its  total  drainage  area  is  2,304  square 
miles. 

The  river  is  generally  fairly  constant  in  flow,  though  its  headwaters  are  sometimes  low. 
As  a  rule,  its  banks  are  moderately  high  and  the  stream  is  well  conflned.  There  are  numerous 
small  power  sites  on  this  stream  at  Toronto,  Oxford  Mills,  Newport,  Anamosa,  Central 
City,  Troy  Mills,  Quasqueton,  Independence,  and  Littleton.  At  several  of  these  points, 
notably  at  Anamosa,  there  are  good  opportunities  for  building  dams. 

WAPSIPINICON  RIVER  AT  STONE  CITY,  IOWA. 

This  station  was  established  August  19,  1903.  It  is  located  at  the  highway  bridge  just 
above  the  Chicago,  Milwaukee  and  St.  Paul  Railway  bridge  and  near  the  Dearborn  stone 
quarry. 

The  channel  is  straight  for  about  400  feet  above  and  below  the  station,  but  the  river 
makes  abrupt  turns  at  both  ends  of  this  section.  Both  banks  are  high  and  not  subject 
to  overflow.  The  bed  of  the  stream  is  solid  rock  and  sand  and  is  permanent.  The  channel 
is  broken  by  one  pier  and  the  current  velocity  is  moderate.  There  is  a  dam  at  Waubeck, 
4  miles  above  the  station,  and  another  at  Anamosa,  the  same  distanc«  below. 

Dischaige  measurements  are  made  from  the  two-span  highway  bridge,  which  has  a 
length  of  225  feet.  The  initial  point  for  soundings  is  the  end  of  the  lower  chord  on  the 
upstream  side  of  the  bridge  at  the  left  bank. 

A  standard  chain  gage,  which  was  read  during  1905  by  Frank  Dearborn,  is  attached  to 
the  guard  rail  on  the  upstream  side  of  the  bridge.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  36.40  feet.    The  gage  is  referred  to  bench  marks  as  follows: 

(1)  The  east  end  of  the  south  rail  west  of  the  first  switch  east  of  the  railroad  station  at 
Stone  City;  elevation,  815.08  feet  above  sea,  level  and  38.75  feet  above  gage  datum. 

(2)  A  cross  on  the  northwest  comer  of  the  middle  pier  of  the  highway  bridge  at  which  the 
statk>n  is  located;  elevation,  31.09  feet  above  gage  datum  and  807.42  feet  above  sea  level. 
The  center  of  the  gage  pulley  has  an  elevation  of  35.58  feet  above  gage  datum  and  811.91 
feet  above  sea  level.  The  top  of  the  lower  chord,  upstream  side,  at  the  first  cross  girder 
east  of  the  pier,  is  31.75  feet  above  gage  datum.  The  elevations  of  the  bench  marks  above 
sea  level  have  been  determined  by  the  Chicago,  Milwaukee  and  St.  Paul  Railway  levels. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  90,  p  10;  130,  pp  55-56. 
Diachaxge:  00,  p  20;  130,  p  56. 
Diachaige.  monthly:  00,  p  21;  130,  p  58. 
Oage  heights:  90.  p  20;  130,  p  57. 
Rating  table:  00,  p  20;  130,  p  58. 
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Discharge  meofmremerUfi  of  Wapsipinicon  River  at  Stone  Ciiiff  lowaf  in  1905. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gase           Dis- 
heigfat.      chaiige. 

March  25 

M.  S.  Brenna 
do 

n 

Feet, 
170 
143 
148 
148 
140 
118 
138 
140 

1,514 
521 
760 
711 
420 
276 
328 
363 

Feet  per 
second. 

ai2 

1.11 
2.22 
2.18 
1.35 
.73 
.88 
1.00 

Se 
Feet.          J 

9.81 

a95 

5.74 

6.48 

a64 

2.87 

ao6 
aao 

feet. 

4,7ia 

April  27 

€79 

May  23 

June  22 

Hanna  and  B 
F.  W.  Hanna 
Hanna  and  C 
F.  W.  Hanna 
M.  S.  Brenna 
do 

[OYt. 

1.667 

1,647 

July  18 

August  9.  ..\.. 
September  25 . . 
October  24 

lapp... 

568 

202 

n. . . 

289 

3M 

Daily  g 

age  he\ 
Jan. 

ghiy  in  feet,  of  Wapsipinicon  River  at  Stone  City,  Iowa,  for  1906, 

Day. 

Feb.     Mar. 

Apr. 

5.4 
5.0 
4.8 
4.7 
4.5 
4.3 
4.2 

- 

3.95 

3.9 

3.75 

3.7 

3.7 

3.65 

3.6 

a65 

a4 

3.34 

a3 

3.32 

3.38 

4.0 

3.8 

3.7 

3.8 

3.85 

3.95 

3.9 

3.8 

3.65 

* 

May. 

June. 

J 

Illy. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1 

2 

3 

4 

5 

6 

3.05 

1    2.54       3.1 

1 3.18 

1 3.45 

' '    3.9 

2. 3      3. 65 

3.6 

3.65 

3.5 

3.42 

3.35 

3.35 

3.55 

3.55 

3.42 

3.55 

3.9 

5.3 

6.2 

6.3 

7.1 

7.6 

7.9 

8.2 

7.8 

7.4 

6.8 

4.6 

5.8 

6.3 

5.4 

5.05 

4.75 

4.45 

4.2 

4.05 

4.0 

3.8 

3.7 

3.6 

3.6 

3.5 

3.15 

3.4 

4.35 

4.9 

4.4 

4  4 
42 
41 
5.5 
6.2 
ft  5 

a2 
a  26 
a  22 
a  14 
a  06 
ao 

2.98 

2.9 

2.84 

2.76 

2.66 

2.68 

2.52 

2.48 

2.6 

a33 
a2 
a  12 
a  06 
aa2 

2.95 

2.92 

2.9 

2.86 

2.86 

2.82 

2.78 

2.75 

2.72 

2.8 

2.73 

2.71  1 

2.76 

2.72 

2.72 

2.72 

2.72 

2.7 

2.68 

2.66 

2.64 

2.62 

2.64 

2.61 

2.68 

2,6 

2.63 

2.61 

2.82 

a  16 

a  13 

a4 
a46 
a  42 
a36 
a  31 
a22 
a  16 
a  15 
a  06 
aos 
ao 
ao 

2.« 

2.9 

2.83 

2.8 

2.92 

ai 

a44 

a55 

a  64 

a52 

a48 

ass 

aa 

a2 

a  15 

ai 

ao6 

ao8 

ao 

2.96 

2.93 

2.9 

2.91 

2.9 

2.96 

aa2 
ao4 
a25 
a4 

5l3 

475 
436 

43 

7 

8 

9 

1 

3.9 
4.1 
4  95 

6.8 
5.6 
5.05 
4  8 
42 
435 
44 
4  3 

as 

10 1     .        1.       . 

5.4 
6.2 
7.0 
7.8 
8.1 
8.3 
8.0 
7.8 
7.3 
8.7 
9.1 

11 

12 

13 

14 

15 

2.42 

2.3    : 

1 

XI 

16 

a  7      ao4 
a  55  I   a  36 

17 

18 

a65       a45       2.72 

a6      a 4  ,  ao 

a6     1     a  32  1     2.98 

19 

20 

2.42    

aos 

21.'. 

2.45 

11.0 
11.7 
12.3 
10.8 
9.9 
8.8 

4.7    1     41 

a  2 
a  6 
ai2 
ai 
ao4 

..  1 

ae 
a35 
a  15 

aQ2  '. 

22 1 

6.5        5.5 
5.8         5.6 

5.2 
6.1 
5.4 
44 

a95 
a7 
ae 
a45 
a  33 
a  25 

23 1     . 

24 1 

5.4 
5.1 
4-7 
4.3 
4.1     ' 

5.4 
5.2 
6.2 
5.1 
4  9 

25 ! 

26 i. 

2.8 

2.96       2.9 

2.74 

27 

28 

2.48 

2. 78  !    a  4 
2. 8         7. 6 

a  86 

4  05 

2.82  1 
2.9 

29 

7.0 
6.4 
5.8 

4.0    1     4.65 
4.25       45 
4. 4     

a9        2.8 
a  7        2.8 

a6    

30 ' 1 



31 I 

"* 1 

1 

1 

Note.— River  frozen  over  January  1  to  March  16.  Also  December  1-31.  Qa«e  heJgbta  are  to  water 
surface  in  a  hole  cut  in  the  ice.  Thickness  of  ice,  0.9  foot  to  1.9  feet  during  January  and  February. 
Average  thickness  for  December,  0.4  foot. 
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Station  rating  table  for  Wapsijnnicon  River  at  Stone  Cityf  louxiyfrom  January  1  to  December 

SI,  1905. 


height. 
Feet. 

Discharge. 

he^t. 
Feet. 

Discharge,  i 

i 

Second-feet. 

Gage 
height. 

,1 
Second-fert.l 

Gage 
height. 

Feet. 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

2.00 

40 

3.30 

370 

4.60 

1,080 

6.60 

2,270 

2.10 

50 

3.40 

417 

4.70 

1,075 

6.80 

2,410 

2.20 

63 

a50 

467 

4.80 

1,130 

7.00 

2,550 

2.30 

78 

3.60 

518 

4.90 

1,185 

7.20 

2,690 

2.40 

05 

a70 

570  " 

5.00 

1,240 

7.40 

2,835 

2.50 

115 

3.80 

620 

5.20 

1,350 

7.60 

2,985 

2.60 

137 

ago 

670 

5.40 

1,470 

7.80 

3,140 

2.70 

162 

4.00 

?20 

5.60 

1.600 

8.00 

3,300 

2.80 

189 

4.10 

770 

5.80 

1,730     i 

8.60 

3,700 

2.90 

218 

4.20 

820 

&00 

1,860    1 

9.00 

4,100 

3.00 

250 

4.30 

870 

6.20 

1,990    ' 

9.60 

4.600 

3.10 

286 

4.40 

920 

&40 

2,130    ,1 

10.00 

4.900 

3.20 

326 

4.50 

970 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  16  discharge  measure- 
ments made  during  lfi04-5.  It  is  well  defined  between  gage  heights  2.7  feet  and  5.7  feet.  The  table 
has  been  extended  beyond  these  limits,  being  based  on  one  measurement  at  9.8  feet.  Below  2.7  feet  the 
table  is  uncertain. 

Estimated  monthly  diacharge  of  Wapsipinicon  Riwr  at  Stone  Ciiy^  Ioiva,for  1905. 
[Drainage  area.  1,308  square  miles.] 


Month. 


March  1&-31. 

April 

May 

June 

July 


Discharge  in  second-feet. 

Mean. 


Maximum.   Minimum. 


August 

September 

October 

November  1  to  29. 


6,740  1 

1,470  i 

3,460  I 

2,060  ' 

2,410 

745 

518 

447 

639 


1,730 
370 
394 
417 
348 
111 
165 
133 
189 


3,953 
689 
1,306 
1,044 
995 
330 
251 


Run-o<T. 
Second-feet    tv<»«*k  i« 


3.02 
.527 

1.07 
.798 
.761 
.252 
.192 
.180 
.234 


1.80 
.588 

1.23 
.890 
.877 
.290 
.214 
.208 
.252 


NoTB.— No  estimate  for  ice  period. 


ROCK  RIVER  DRAINAGE  BASIN. 

DESCRIPTION  OF  BASIN. 

Rock  River  rises  in  the  southeastern  part  of  Wisconsin,  flows  south  and  southwest,  and 
enters  the  Mississippi  just  below  Rock  Island,  111.  Its  length  is  286  miles.  Of  the  total 
drainage  area  (10,973  square  miles),  5,653  square  miles  are  in  Wisconsin  and  5,320  in  Illinois. 
The  length  of  the  basin  is  175  miles;  its  greatest  width  is  near  the  Wisconsin-Illinois  State 
line,  where  for  20  miles  or  more  it  averages  about  80  miles;  above  the  boundary  it  averages 
40  or  50  miles  in  width,  while  below,  in  Illinois,  it  narrows  rapidly. 
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In  the  upper  part  of  its  course  the  river  flows  rather  toward  the  eastern  side  of  the  basin, 
but  near  the  State  line  it  approaches  the  center,  and  finally  flows  decidedly  near  the  westem 
boundary  of  its  drainage  area.  Tlie  total  fall  of  the  stream,  distributed  with  comparative 
uniformity  throughout  its  length,  is  340  feet,  an  average  of  1.2  feet  per  mile. 

Tlie  country  drained  is  undulating  and  comprises  large  expanses  of  unbroken  prairie, 
groves,  and  extensive  Iwdies  of  timber,  swamp,  and  lake. 

nOCK  RIVER  AT  ROCKTON,  lUL. 

This  station  was  established  May  13,  1903.  It  is  located  at  the  village  highway  bridge, 
one-half  mile  from  the  Chicago,  Milwaukee  and  St.  Paul  Railway  station,  1  mile  below  tlie 
dam,  and  three-fourtlis  of  a  mile  below  the  junction  of  Pecatonica  River  with  Rock  River. 

The  channel  is  straight  for  2,000  feet  above  and  1,000  feet  below  the  station,  is  about  56.5 
feet  wide  between  bridge  abutments,  and  is  broken  by  four  piers.  The  bed  of  the  stream 
is  composed  of  rocks  and  gravel.  The  current  is  swift.  There  are  small  islands  a  short 
distance  above  and  immediately  lielow  the  station. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  flve-span  highway 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  face  of  the 
abutment  on  the  left  end  of  the  bridge. 

The  chain  gage,  which  was  read  during  1905  by  O.  T.  Bartholomew,  is  located  on  the  first 
span  from  the  left  end  of  the  bridge,  downstream  side.  The  length  of  the  chain  is  26.45 
feet.  The  gage  is  referred  to  bench  marks  as  follo¥rs:  (1)  A  hammered  cross  on  the  top 
stone  of  the  left  abutment,  about  I  foot  from  the  bridge  shoe  and  1  foot  from  the  south  edgi^ 
elevation  above  gage  datum,  16.85  feet.  (2)  Top  of  west  end  of  south  rail  of  railroad  track. 
250  feet  north  of  the  north  end  of  the  bridge,  at  a  point  where  the  sidewalk  on  the  west 
side  of  the  street  crosses  the  track;  elevation  alx)ve  gage  datum,  16.49  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  WaterSupply  Papers 
of  the  United  States  Geological  Survey,  as  follows: 

Description:  98,ppl93,  195-196;  128,  pp  31-32. 
DiBcharge:  96,  pp  194.  196;  128,  p  32. 
Discharge,  monthly:  98.  p  195;  128.  p  34. 
Gage  heights:  96.  pp  194.  196;  128.  p  33. 
Rating  table:  98.  p  195;  128,  p  33. 

Discharge  measurements  of  Rock  River  at  RockUm,  JR.,  in  1905. 


Date. 


I 


March  23 

April  29 

June  29 

August  28 

September  15. 


Hydrographer. 


,  Width. 


Brennan  and  Hanna. 

M.  S.  Brennan 

do 

do 

do 


Feet. 
516 
503 
503 
482 
460 


Area  of 
section. 

Square 
feet. 

4,650 

1,624 

1,530 

1,012 

860 


Mean 
velocity,     ht 


Feet  per  I 
second.  . 

3.82 

3.52 

3.37 

3.28 

a  24 


Di»- 


Ga«e 

lei^t.      charge. 


Feet. 
ia37 
4.42 
4.44 

3.20 
2.88 


Second' 
feeL 

17,TTO 

5,361 

5,152 

3,XM 

2,T« 


ROCK    RIVER   DRAINAGE    BASIN. 
DaUy  gage  height,  in  feel,  of  Rock  River  at  Rockton,  III.,  for  1906. 
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Day. 


1.. 
2.. 
3.. 
4.. 

5.. 
6.. 
7.. 

8.. 

9.. 
10., 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 


29.. 
30. 
31.. 


Jan.      Feb.     Mar.     Apr.  i  May.    June.    July.     Aug.  '  Sept.     Oct.     Nov. 


4.0 
3.8 


0  3.1 
3.2 


4.55  ;<>3.2 


a9 

3.15 

3.65 

3.15 

3.45 

3.1 

3.3 

3.25 

3.5 

3.25 

3.5 

3.25 

4.2 

3.25 

4.0 

3.3 

4.1 

3.3 

3.75 

3.4 

3.85 

3.15 

4.0 

3.2 

3.7 

3.2 

3.8 

3.25 

3.5 

3.35 

3.35 

3.35 

3.3 

3.15 

3.15 

3.3 

3.2 

3.35 

3.05 

3.5 

3.1 

3.35 

3.15 

3.3 

3.25 

3.5 

3.2 

3.4 

3.1 

3.65 

3.2 

3.0 

3.0 

4.0 
5.0 
5.4 
6.2 
6.1 
5.8 
5.7 
5.5 
5.5 
6.4 
6.2 
5.6 
5.6 
5.5 
5.3 
5.2 
5.0 
7.1 
8.2 
8.0 
8.6 
9.2 
10.2 
10.8 
11. 1 
11.4 
11.4 
11.0 
11.0 
10.9 
10.7 


10.1 

9.4. 

8.9 

a7 

a4 

8.3 

8.1 

7.8 

7.6 

7.4 

7.2 

6.8 

6.5 

6.3 

6.0 

5.8 

5.6 

5.3 

5.2 

4.9 

5.2 

5.3 

5.1 

4-9 

4-7 

4.5 

4.5 

4.45 

4.35 

4.1 


4.2    I 

4-1 

3.-8 

3.8 

3.6 

a65 

3,6 

3.55 

3.4 

3.55 

3.95 

5.8 

6.0 

6.4 

7.0 

7.3 

6.9 

6.5 

6.3 

6.4 

5.9 

5.6 

5.3 

5.1     , 

4.7 

4.75 

4.7    ■ 

4.6    , 

4-6 

4.5    I 

4.5 


4.3    I 

4.25 

4.2 

42 

4.3 

5.0 

4.85 

4.9 

5.1 

5.3 

5.2 

5.4 

5.4 

5.4 

5.3 

5.3 

5.3 

5.4 

5.3 

5.1 

5.2 

5.2 

5.3 

5.2 

5.0 

4.7 

4.6 

4.55  I 

4.4 

4.2 


4.3 

4-3 

4.3    , 

4.1 

4.0 

3.9 

4.0 

4.05 

3.95 

3.95 

4-0 

4-05 

4.2 

4.2 

4.1 

4.0 

3.7 

3.55 

3.35 

3.4 

3.3 

3.2 

3.1 

3.1. 

3.1  ; 

2.8 
2.8  • 
2.85  I 
3.1  I 
3.1  , 
2.95 


2.8 

2.75 

2.7 

2.65 

3.15 

3.1 

3.0 

3.0 

2.75 

2.7 

2.65 

2.6 

2.5 

2.8 

2.65 

2.6  , 

2.7  ' 
2.45 
2.61 
3.3 
3.1 
2.75 
2.7 
2.7 
2.65 
3.1 
3.1 
3.3 
3.3 
3.0 
2.85 


2.8 

2.95 

3.85 

3.4 

3.5 

3.45 

3.4 

3.4 

3.3 

3.3 

3.4 

3.15 

3.05 

2.9 

2.9 

2.8 

2.75 

2.9 

2.7 

2.55 

2.5 

2.5 

2.5 

2.5 

2.3 

2.5 

2.45 

2.4 

2.3 

2.35 


2.3 

2.05 

2.2 

2.2 

2.15 

2.2 

2.15 

2.1 

1.9 

2.0 

2.0 

2.1 

2.05 

2.1 

2.  a") 

2.05 

2.2 

2.5 

4.1 

4.3 

4.0 

3.85 

3.6 

3.45 

3.4 

3.35 

3.2 

3.2 

3.05 

3.05 

2.95 


2.6 

2.6 

2-7 

2.6 

2.65 

3.0 

2.9 

3.1 

3.1 

3.15 

3.0 

2.8 

2.8 

3.0 

2.75 

2.7 

2.7 

2.7 

2.7 

2.75 

2.65 

2.7 

2. 75 

2.7 

2.7 

2.5 

2.5 

2.75 

3.15 

3.1 


Dec. 


3.5 

3.5 

3.0 

3.2 

3.1 

3.15 

3.05 

3.05 

3.0 

3.0 

3.1 

2.95 

2.85 

2.95 

2.75 

2.7 

2.75 

2.5 

2.65 

2.6 

2.6 

2.6 

2.6 

2.65 

2.3 

2.65 

2.8 

2.6 

3.05 

4.6 

3.5 


I 


I 


a  Gage  heights  interpolated. 

Note.— Ice  conditions  uncertain  during  January  and  February.    Partial  loe  conditions  during 
December.    Discharge  applied  as  for  open  channel. 

Station  rating  table  for  Rock  River  at  Rockton,  lU.,  from  January  J,  190^,  to  December  31, 

1906. 


Gage 
heigit. 

Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

1     Ga«e 
height. 

Feet. 

Discharge. 

J 

Second-feef. 

Gage 
height. 

Dischaige. 

Feet. 

Feet. 

Second-feel. 

2.00 

1,350 

3.00 

2,775 

3.90 

4,365 

4.80 

6,180 

2.10 

1,470 

3.10 

2,935 

4.00 

4,555 

4.90 

6,400 

2.20 

1,600 

3.20 

3,105 

4.10 

4,745 

5.00 

6,620 

2.30 

1,740 

3.30 

3,280 

4.20 

4,940 

5.10 

6,840 

2.40 

1,880 

3.40 

3,455 

4.30 

5,140 

5.20 

7,070 

1        2.50 

2,025 

3.50 

3,636 

4-40 

5,345 

5.30 

7,300 

1        2.60 

2,170 

3.60 

3,815 

!        4-60 

5,550 

5.40 

7,540 

2.70 

2,320 

3.70 

3,995 

4.60 

5,760 

5.50 

7,780 

2.80 

2,470 

3.80 

4,180 

4.70 

5,970 

5.60 

8,020 

2.90 

2,620 

The  above  table  Is  applicable  only  for  open-channel  conditions.  It  is  based  on  22  discharge  measure- 
ments made  during  190^.  It  is  well  denned  between  gage  heights  2.4  feet  and  6  feet.  The  table  has 
been  extended  beyond  these  limits,  being  based  on  one  measurement  at  13.32  feet.  Above  gage  height 
5.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  250  per  tenth. 
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Estimated  TnorMy  discharge  of  Rock  River  at  Rocktorif  lU.yfor  1905, 
[Drainage  area,  6,150  square  miles.] 


January  «... 
Februaryo.. 

March 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December  o. 


Month. 


The  year. 


22,520  I 


1,240  I 


4,966 


Diacha 

ige  in  second-feet. 

1           " 

Minimum.  I     Mean. 

Run-off. 

Maximum. 

Seoond-feet 

per  square 

mile. 

Depth  in 
inches. 

5,655 

2,775 

3,716 

0.604 

0.mi6 

3,905 

2,935 

3,250 

.528 

.550 

22,520 

4,555 

12,890 

2.10 

2L42 

19,270 

4,745 

10,050 

1.63 

1.82 

12,270 

3,455 

6,748 

l.IO 

1.27 

7,540 

4,940 

6,491 

1.06 

1.LS 

5,140 

2,470 

3,916 

.637 

•734 

3,280 

1,952 

2,538 

.413 

.47S 

4,272 

1,740 

2,642 

.430 

.480 

5,140 

1,240 

2,411 

.392 

.452 

3,020 

2,025 

2,463 

.400 

.4*> 

5,760 

1,740 

2,722 

.443 

.511 

.811 


11.04 


a  See  footnote  for  gage  height  table. 


ROCK  RIVER  AT  STERLING,  II.I.. 

This  station  was  established  January  5,  1905.  It  is  located  on  the  new  highway  bridge 
in  Sterhng,  111.,  about  one-half  mile  below  the  dam  of  the  Sterling  Manufacturing  Company. 

The  channel  is  straight  for  1 ,000  feet  above  and  2,000  feet  below  the  station.  Bot-h  banks 
are  high,  alluvial,  and  not  liable  to  overflow.  The  island  between  the  two  channels  is 
partly  submerged  at  very  high  water,  but  the  road  grade  does  not  overflow.  The  bed  of 
the  stream  is  composed  of  gravel,  is  free  from  vegetation,  and  is  permanent.  There  are 
two  channels  at  all  stages,  each  broken  by  the  piers  of  the  bridges.    The  current  is  swift. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  fiv&-span  bridge  over 
the  right  channel  and  three-span  structure  over  the  left  channel.  The  initial  points  for 
soundings  are  the  inner  faces  of  the  concrete  walls  at  the  right  ends  of  the  upstream  girders 
of  the  bridges  in  each  channel. 

A  standard  chain  gage,  which  was  read  during  1005  by  C.  A.  Staples,  is  placed  on  each 
channel.  The  length  of  the  chain  for  the  right  (north)  chaimel  is  31.82  feet  from  the  end 
of  the  weight  to  the  outside  edge  of  the  ring;  that  for  the  left  (south)  channel  is  ^.10  feiet. 
The  gage  in  the  right  channel  is  referred  to  four  bench  marks  as  follows:  (1)  Extreme  down- 
stream comer  of  downstream  wing  of  right  abutment  of  bridge  over  right  channel;  eleva- 
tion above  gage  datum,  20.78  feet.  (2)  Top  of  the  girder  at  the  gage  pulley  on  the  right 
channel ;  elevation  above  gage  datum,  31 .33  feet.  (3)  Extreme  downstream  comer  of  down- 
stream wing  of  left  abutment  of  bridge  over  left  channel;  elevation,  20.66  feet  above  gage 
datum.  (4)  Top  surface  of  the  girder  at  the  gage  pulley  on  the  right  chaimel ;  elevation,  31 .1 1 
feet  above  gage  datum.  The  datum  of  the  gage  on  the  left  channel  is  0.48  foot  below  that 
on  the  right  chaimel. 


BOCK    BIVEB    DBAINAOE    BASIN. 
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Diatharffe  mecuuremenls  of  Rock  River  {north  channel)  at  Sterling ,  lU.fin  1906. 


Date. 


Marchllo.... 

March  24 

April  28 

June  16 

August  11 

September  15. 


Hydrographer. 


Hazma  and  Clapp 

Hanna  and  Bronnan. 

H.  S.  Brennan 

F.W.Hanna 

do 

do 


Area  of  I    Mean 


w^i/ifh  I  A*^'**  "*  I    mwm    I     Gage     [ 
^*^^°-   section,    velocity.  I  hei^t.  '  charge. 


Dis- 


Feft. 
566 
602 
536 
554 
549 
550 


Sauare 

2,668 
3,649 
1,608  1 
1,792 
881 
1,007 


Feet  per 
second. 

2.65 

a  91 

3.74 

2.90 

1.91 

2.10 


Feet. 
8.90 
10.71 
7.09 
7.46 
5.80 
6.05 


Second- 
feet. 

7.082 

14,270 

4,398 

5,206 

1,681 

2,118 


»  One  channel  blocked  with  ice. 


DaUy  gage  height^  in  feet,  of  Rock  River  {nor(h  channel)  at  Sterling ^  IU.,for  1906. 


Day. 


Jan.      Feb. 


6.. 

7.. 

8.. 

9. 
10. 
11., 
12.. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
3D. 
31. 


6.5 

6.6 

6.9 

7.1 

7.8 

7.8 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

7.1 

6.65 

7.1 

7.1 

7.1 

7.1 

7.1 

7.05 

7.2 

7.2 

7.2 

7.0 

7.0 

7.0 


Mar.     Apr.  I  May.  .  June. 


7.05 

7.05 

7.06 

7.0 

7.0 

7.0 

7.0 

6.9 

6.9 

6.9 

&9 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0 

7.0  i 
7.05  j 
7.05 
7.05 
7.05  j 

7.1  , 
7.1 
7.1 
7.2 
7.2 
7.2 


I 


I 


7.25 
7.25 
9.3 

lao 

9.8 
9.7 
9.6 
9.3 
9.3 
9.3 
9.2 
8.0 
7.9 
7.9 
7.9 
7.9 
8.5 
9.2 
11.6 
11.6 
9.8 
9.8 
9.8 
10.7 

lao 

11.0 
11.0 

lao 

10.8 
10.7 

ia7 


1 


10.7 
10.1 

9.9 

9.6 

9.4 

9.1 

9.0 

8.9 

8.7 

8.7 

&5 

8.3    I 

&3   ! 

8.1     I 
7.7    j 
7.7    I 
7.6    I 
7.5 
7.5 
7.5 
7.55  , 


7.05 

6.95  I 

6.9    ! 

6.9    , 

6.55  i 

6.5 

6.3 

6.25 

6.25 

6.4 

9.8 
10.6 
10.4 
10.2 

9.7 

9.7 

9.7 

9.9 

8.9 

8.7 

8.5 

ao 


7.5 

7.8 

7.5 

7.2 

7.5 

7.1 

7.6 

7.0 

7.5 

7.0 

7.2 

7.06 

7.1 

7.05 

7.05 

7.05 

6l95 

&05 

6.05 

6.9 

6.9 

6.9 

8.7 

8.6 

7.8 

7.8 

7.8 

7.9 

7.7 

7.8 

7.7 

7.6 

7.45 

7.7 

7.6 

7.4 

7.45 

7.26 

7.2 

7.2 

7.15 

7.1 

7.0 

6.95 

6.9 

6.9 

6.85 


July.  ,  Aug.  ,  Sept.     Oct.     Nov.  .  Dec. 


6.85  I 

6.8    I 

6.8 

6.75  I 

6.7 

6.7    I 

6l65  I 

6.6    . 

6.65 

&65 

6.65 

&65 

6.65 

6.7 

6.75 

6.7 

6.6 

6.66 

6.55 

6.5 

6.35 

6.2 

&15 

6.15 

6.15 

6.1 

&99 

5c96 

&97 

5.9 

6.1 


&05 

6.03 

5.84 

5.78 

5.73 

6.7 

5.76 

5.84 

5.82 

5.8 

5.78 

5.76 

5.84 

5.82 

6.78 

5.77 

5.75 

5.64 

5.45 

5.5 

5.6 

5.67 

5.72 

5.76 

5.78 

5.78 

5.84 

5.48 

5.91 

5.91 

5l9 


5.9 

6.7 

5.98 

6.0 

5.60 

5.94 

6.05 

5.6 

5.92 

&2 

5l53 

5.9 

6.3 

5.51 

5.84 

a3 

5.49 

5.8 

6.4 

5.42 

5.77 

6.5 

5.42 

5.74 

6.6 

5.4 

5.74 

6.7 

6.65 

6.6 

6.6 

6.6 

6.55 

&5 

&4 

6.4 

&35 

&3 

6.25 

6.15 

6.0 

5.95 

6.88 

5.86 

5.76 

6.72 

6.7 

5.68 


5.4 

5.38 

5.36 

5.36 

5.34 

5.3 

5.28 

5.22 

5.18 

5.17 

5.23 

5.3 

&35 

6.5 

6.5 

6.3 

6.3 

6.3 

6.25 

6.15 

6.0 

&0 


5.73 

5.71 

5.72 

5.7 

5.7 

5.74 

6.7 

5.68 

5.66 

5.68 

5.7 

5.73 

6.74 

5.78 

5.79 

5.82 

5.82 

5l81 

5.8 

5.85 

5.9 


5.93 

5.98 

6.05 

6.05 

6.1 

6.05 

6l1 

&1 

6.1 

6.0 

6.0 

5.98 

5.98 

5.98 

5.94 

5.92 

5.81 

5.81 

5.8 

5.78 

5.76 

5.72 

5.72 

5.74 

5.71 

5.72 

5.72 

5.7 

5.8 

5.82 

5.8 


NoTS.— Channel  frozen  over  January  10  to  March  7. 
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Station  rating  table  for  Rock  River  {north  channel)  at  Sterling ,  lU.jfrom  January  1  to  December 

SI,  1906. 


heigl 


iXt.  !l>i«charge- 


Feel.     Second-feet. 


5.10 

560 

5.20 

710 

5.30 

860 

5.40 

1,020    1 

5.60 

1,180 

5.60 

1,340 

5.70 

1,510 

5.80 

1,680    , 

5.90 

1,860 

6.00 

2,050 

6.10 

2,245 

&20 

2.445    , 

aao 

2,645    1 

6.40 

2,850 

Gage 
height 

Feet. 
6.50 
&60 
6.70 
6.80 
6.90 
7.00 
7.10 
7.20 
7.30 
7.40 
7.50 
7.60 
7.70 
7.80 


■■    I 


Discharge.  1 1  heSt.  '  I>i8charge. 


Second-feet. 

3,060 

3,270 

3,485 
'  3,700 

t  3,920 

4,145 
'  4,376 

I  4,606 

4,835 
I  5,070 

'  5,310 

5,650 
'  5.795 

6,045 


Feet. 
7.90 
8.00 
8.10 
&20 
&30 
a40 
8.50 
8.60 
8.70 
&80 

a90 

9.00 
9.20 
9.40 


■|- 


SecondrfeeL 
6,295 
6,550 
6,810 
7,070 
7,330 
7,590 
7,850 
^,110 
8,380 
8,650 
8,920 
9,200 
9,760 
10,340 


1' 


Ga«e 
height. 

Feet. 
9.60 
9.80 
10.00 
10.20 
10.40 
10.60 

laso 

11.00 
11.20 
11.40 
11.60 
11.80 
12.00 


Disduuige. ! 


Second-feel. 
10,930 

I        11.530  i 

12,140  ' 

12,760  I 
13, ») 

14,000  I 

14.620  : 

15,240  I 

15.860  I 

16,480  I 

17,100  I 
17, 7» 
18,340 


I 

The  above  table  is  applicable  only  for  open-channel  conditions.    It  is  based  on  five  discharae  i 

ments  made  during  1905.     It  is  well  defined  between  gage  heights  5.8  feet  and  10.7  feet.    This  station  is 
very  accurately  rated  for  1905. 

Discharge  measurements  of  Rock  River  {south  channd)  at  Sterling,  lU.,  in  1905. 


Date. 


llydrographer. 


March  11 '  Hanna  and  Clapp 

March  24 Hanna  and  Brennan . 

April  28 1  M.  S.  Brennan 

June  16 

August  11  . .  ^. 
September  15 . 


F.  W.  Hanna. 

....do 

do 


Width. 


Area  of 


ROOK   KIVEE   DRAINAGE    BASIN. 
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Daily  ga^  height,  in  feet,  of  Rock  River  {wnUh  channd)  at  Sterling ,  lU.jfor  1906. 


Day. 


Jan.      Feb. 


1 



2 1  .... 

i 
3 1 

4 

6  .  .  . 

&4 

6 

6.5 

7 

&6 

8 

(V4 

9 

6.9 

10 

6.6 

11 

7.1 

12 

7.1 

13 

7.1 

14 ^ 

15 

7.15 
7.4 

16 

7.4 

17 

7.4 

18 

7.4 

19 

7.0 

20 

6175 

21 

6l75 

22 

6.7 

23 

6l8 

24 

6.8 

25 

a  75 

26 

&8 

27 

6.8 

28 

&8 

29 

6.6 

30 

6.6 

a 

6.6 

6.6 

6l6 

6.6 

&6 

6.0 

&0 

6.0 

6.5 

6.45 

&5 

6.5 

&3 

6.15 

&1 

6.9 

6.1 

^1 

6.1 

6.05 

6l05 

&05 

6.05 

6.1 

&1 

6.1 

7.05 

7.2 

7.2 


l£ar. 


7.25 
7.25 
9.3 
10.0 
10  5 
10.5 
9.0 
9.0 
9.0 
9.0 
0.0 
&4 
&4 
8w3 
&3 
8.2 
8.5 
9.3 
11,8 
11.8 
10.8 
10.6 
10.6 
11.4 
11.2 
1L3 
11.2 
11.2 
11.0 
10  9 
11.0 


Apr. 


10  9 
10.3 

lai 

9.8 
9.6 
9.4 
9.3 
9.3 
9.0 
9.0 

as 

8.6 
8.6 
8.5 
8.4 
7.9 
7.9 
7.8 
7.7 
7.6 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.7 
7.4 
7.3 
7.25  I 


'I 


May 

7.26 

7.1 

7.0 

7.0 

6.6 

6.5 

6.3 

6.3 

6.3 

6.4 

ia3 

10.9 
10  8 
10.6 
9.9 
9.9 
9.9 
9.5 
9.0 
8.9 
&6 
8.2 
&0 
7.55 
7.5 
7.45 
7.4 
7.3 
7.3 
7.3 
7.0 


June. '  July. 


7.05 

&8 

6.75 

6.8 

6.8 

8.85 

8.6 

7.5 

7.45 

7.46 

7.6 

7.8 

ao 

7.9 

7.8 

7.7 

7.6 

7.6 

7.6 

7.6 

7.55 

7.4 

7.4 

7.35 

7.25 

7.2 

7.1 

7.05 

7.0 

6.95 


6.9 

&9 

&9 

6.85 

&8 

6.8 

6u75 

6.75 

6.7 

6.7 

67 

6.7 

6.7 

6.75 

6.8 

6.8 

6.7 

6.6 

6.6 

6.5 

&25 

6.15 

a  15 

a  15 

a  15 

ai 

5.95 

a  95 

&95 

a85 
ao5 


Aug. 

ao' 
a96 
a  81 
a  78 
a  72 
a7 
a  76 
a  84 
a82 
a8 
a  78 
a  72 
a76  ' 

5.71 

a  74  ! 
a7 
a68 
a  59 
a54 
a  61 
a7 
a  75 
a  79 
a82  ' 
a9  , 
a92 
a96  I 
ao  I 
ao   I 
ao 
ao 


Sept.     Oct. 


ao 
ai 
ao5 
a  2 
a3 
a3 
a4 
as 
a6 
a  7 
a  7 
a  65 
a  65 
a  65 
a  6 
a55 
a  5 
a  45 
a  4 
a35 
a3 
a  2 
a  05 
a97 
a  9 
a82 
a  74 
a7 
a66 
a66 


a  67 

a66 

a58 

a  51 

a40 

a45 

a37 

a35 

a33 

a32 

a32 

a3 

a  31 

a3 

a  15 

4.95 

4.88 
4.85 
4.85 
a  19 
a28 

a3 

a5 

as 

a3 

a3 

a3 

a25 

a  15 

a98 

a  95 


Nov.  ,  Dec. 


a  95 

a9 
a88 
a  85 
a  82 
a  78 
a  72 
a7 
a  72 
a7 
a68 
a7 
a69 
a68 
a7 
a65 
a64 
a6 
a  62 
a64 
a  65 
a  65 
a  68 
a7 
a  72 
a  72 
a  72 
a  72 
a  94 
a  97 


ao 

a  05 

a  15 

a  15 

a  15 

a2 

a2 

a2 

a2 

ai 

ai 

ai 

ai 

ao5 

ao5 

ao 

a  91 

a95 

a9 

a88 

a  88 

a  84 

a  83 

a9 

a  89 

a9 

a88 

a86 

a  95 

a96 

a96 


Note.— Channel  frozen  over  January  15  to  March  7. 
IBR  171—06 6 
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Station  rating  table  for  Bock  River  {mnUh  thannd)  at  Stedtng,  ni.,fiam  January  1  to 

December  31, 1906. 


Gage 
height. 

Dischaiige. ! 

Oage 
height. 

• 

Dischaige. 

hei^. 

Dischaiige. 

hel^. 

DiKhAiKB. 

Feet. 

Second^eet) 

Feet. 

Second-feet. 

Feet. 

Secondr/eet. 

Fea. 

aecond-feet. 

SlOO 

600 

&50 

1,875 

8.00 

3,600 

9.80 

6,000 

5.10 

670 

6.60 

1,975 

8.10 

3,730 

10.00 

6,400 

5.20 

745 

6.70 

2,075 

8.20 

3,860    1 

ia20 

6.720 

5.30 

820 

6.80 

2,180 

&30 

3,990 

ia4o 

7,040 

5.40 

805 

&go 

2,290 

8.40 

4,120 

ia6o 

7,380 

5.50 

075 

7.00 

2,400 

&50 

4,250 

ia8o 

7,680 

5.60 

1,055 

7.10. 

2,510 

8.60 

4,380 

11.00 

8,000 

5.70 

1,140 

7.20 

2,630 

8.70 

4,510 

11.20 

8,320 

5.80 

1,225 

7.30 

2,730 

&80 

4,640 

11.40 

8,6«) 

5.  go 

1,310 

7.40 

2,850 

8.90 

4,780 

11.60 

8,960 

6.00 

1,400 

7.60 

2,070 

9.00 

4,920 

11.80 

9,280 

6.10 

1,490 

7.60 

3,090 

9.20 

5,200 

12.00 

*9,eoo 

6.20 

1,585 

7.70 

3,210 

9.40 

5,480 

12.20 

9,930 

&30 

1,680 

7.80 

3,340 

9.60 

5,780 

12.40 

10.270 

6.40 

1,775 

7.90 

3,470 

The  above  table  is  applicable  only  for  open  channel  conditions.  It  is  baaed  on  five  dischaigie  measuiv- 
ments  made  during  1905.  It  is  well  defined  between  gage  heights  5.7  feet  and  11  feet.  This  station  is 
very  accurately  rated  for  1905. 

Estimated  monOdy  discharge  of  Bock  Rivera  at  Sterling,  EL.  y  for  1906. 


Month. 


March  d-31. 

April 

May 

June 

July 

August 

September. 

October 

November., 
December. . 


Dischaige  in  second-feet. 


Maximum. 

Minimum. ' 

Mean. 

26,380 

1 
10,155 

18.010 

22,150 

6,935  ; 

11,570 

21,840 

4,225 

10.340 

13,090 

6,048 

8,043 

6,100 

3,128 

4,892 

3,548 

2,107 

2.861 

5,560 

2,582 

4,167 

4,935 

LlOO 

2,614 

3,367 

2.497  , 

2.830 

3,830 

2,786  f 

3,266 

I 


o  North  and  south  channels  combined. 


Note.— No  estimate  for  Ice  period. 


IOWA  RIVER  DRAINAGE  BASIN. 


DESCRIPT^'ION  OF  BASIN. 


Iowa  River  rises  in  north-central  Iowa,  flows  in  a  southeasterly  direction ,  and  joins  th^ 
Mississippi  about  30  miles  above  Burlington.  Its  chief  tributary  is  Cedar  River,  which 
rises  in  Minnesota  and  flows  into  the  Iowa  about  50  miles  above  the  mouth  of  the  latter. 
The  total  drainage  area  of  the  Iowa  is  12,410  square  miles,  4,470  square  miles  of  this  being 
tributary  to  it  above  its  junction  with  Cedar  River  at  Columbus  Junction.  Cedar  River 
drains  7,597  square  miles  above  its  union  with  Iowa  River. 

The  chief  power  plants  in  thejowa  basin  are  at  Iowa  City,  Marshalltown,  Cedar  Rapids, 
Waterloo,  and  Cedar  Falls,  and  from  the  standpoint  of  power  development  the  Iow» 
River  system  is  important. 


IOWA    RIVER    DRAINAGE    BASIN. 
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IOWA  RIVER  AT  IOWA  CITY,  IOWA. 

This  station  was  established  June  1,  1903.  It  is  located  on  the  county  bridge,  directly 
west  of  the  university  grounds. 

The  channel  .is  straight  for  about  1,600  feet  above  and  below  the  station,  is  316  feet 
wide  between  abutments,  and  is  broken  by  one  pier.  The  bed  of  the  stream  is  of  soft 
material,  except  near  the  bridge  pier,  and  is  slightly  shifting.  The  right  bank  is  high, 
somewhat  rocky,  and  is  not  liable  to  overflow;  the  left  does  not  overflow,  owing  to  the 
road  embankment.  Both  banks  are  covered  with  willows  above  ordinary  high-water 
mark,  which  interfere  with  flood  measurements.    The  current  is  moderately  swift. 

Dischaiige  measurements  are  made  from  the  upstream  side  of  the  two-span  highway 
bridge  at  the  foot  of  Burlington  street,  about  1 ,000  feet  below  the  bridge  at  which  the  gage 
is  located.  The  bridge  is  not  quite  at  right  angles  to  the  direction  of  the  current.  The 
initial  point  for  soundings  is  the  inner  face  of  the  right  abutment,  at  the  west  end  of  the 
bridge,  and  is  marked  zero  on  the  bridge  floor. 

A  standard  chain  gage,  which  was  read  during  1905  by  Arthur  G.  Smith,  was  substi- 
tuted on  September  15,  1903,  for  the  gage  installed  at  the  time  of  the  establishment  of  the 
station,  the  length  of  chain  being  the  same,  24.43  feet.  On  June  8, 1904,  the  length  of  the 
chain  was  changed  to  26.48  feet,  the  gage  datum  remaining  the  same.  The  gage  is  referred 
to  bench  marks  as  follows:  (1)  Nail  driven  into  base  of  an  elm  tree  standing  16  feet 
northwest  of  bridge  on  which  gage  is  located;  elevation,  18.96  feet  above  gage  datum, 
61 .01  feet  above  city  datum,  and  668.35  feet  above  sea  level.  (2)  On  the  top  stone  just 
north  of  and  against  the  northwest  railing  post  of  the  bridge  at  which  the  gage  is  located; 
elevation,  22.67  feet  above  gage  datum,  64.72  feet  above  city  datum,  and  672.06  feet 
above  sea  level.  The  city  bench  n\ark  used  for  reference  is  on  the  north  side  of  the  base 
of  a  maple  tree,  one  block  east  and  one  block  and  40  feet  south  of  the  bridge  at  which  the 
gage  is  located;  elevation,  22.53  feet  above  gage  datum,  64.58  feet  above  city  datum,  and 
671.92  feet  above  sea  level.  The  elevation  above  sea  level  was  obtained  from  the  levels 
of  the  Chicago,  Rock  Island  and  Pacific  Railway.  The  bottom  of  the  top  handrail  just 
above  the  pulley  center  has  an  elevation  of  26.73  feet  above  gage  datum. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  24-25;  130,  p  59. 
Discharge:  99,  p  25:  130.  p  60. 
Discharge:  monthly:  99,  p  27;  130,  p  61. 
Gage  heights:  99,  pp  25-26;  130,  p  60. 
Rating  table:  99,  p  26;  130,  p  61. 

Discharge  measurements  of  Iowa  River  at  Iowa  City^  Iowa,  in  1906. 


Date. 


Hydrographer. 


March  26. M.  S.  Brennan. 


April  20. 
May  22.. 
June  21 . . 
July  17.. 


do 

Hanna  and  Ployt.. 

F.  W.  Hanna 

Hanna  and  Clapp. 


Augusts I  F.  W.  Hanna.,. 

September 26.. I  M.  S.  Brennan. 


Vidth. 

Area  of 
section. 

Meali 
velocity. 

Gage 
height. 

Feet.   1 

X" 

Feci  per 
second. 

Feel. 

3U 

2,456 

2.59 

6.47 

192 

895 

1.31 

.82 

307 

2,508 

2.78 

6.81 

206 

1,239 

1.98 

2.35 

193 

1,040 

1.53 

1.10 

179 

809 

1.03 

.15 

180 

1 

737 

.88 

-  .28 

Dis- 
charge. 

Second" 
feet. 

6,372 

1,176 

6,982 

2,458 

1,590 

833 

646 
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DaUy  gage  heighty  in  feet,  oflovxL  River  at  Iowa  City,  Iowa,  for  1905, 


DAy. 


Jan.      Feb.     Mar.  ■  Apr.     May.    June.  !  July.    Aug.  '  Sept.  I  Oct.  '  Nov.     Dec 


1 1 

2....: c::::; 

3 

4 

-0.9 

5 

6 

::::::::::::: 

7 

-1.4 

8 

9   

10 1 

11 

-1.1 

12 

13 

14 

-1.1 

15 

,6 1  .  .  . 

1-.:;::.:...:::.: i:;.::: 

18 

-  fl 

19 



20 '.  .  .J   . 

21 

22 

-1.2 

23      ...    1 

24 --  !  - 

25 

1.0 

26 

27 

28 

-1.1 

-  .4 

29.. 1 ' 

30 

31 ' 

0.5 
.9 
1.35 
3.5 
2.7 
1.9 
1.6 
1.65 
2.7 
4.4 
4.4 
4.9 
4.4 

a2 

2.45 

2.7 

3.35 

2.4 

3.8 

6.3 

3.8 

4.6 

5.6 

6.4 

6.5 

6.4 

6.1 

5.1 

4.8 

4.0 

3.6 


3.25 

2.95 

2.8 

2.5 

2.3 

2.3 

2.25 

2.25 

2.25 

2.1 

1.95 

1.8 

1.55 

1.35 

1.15 

2.05 

.95 

.85 

.8 

.9 
2.1 
1.6 
1.85 
1.8 
1.8 
2.1 
1.95 
1.7 
1.6 
1.45 


I 


1.4 

1.35 

1.2 

1.1 
.9 
.8 
.65 
.5 
.55 
.85 

4.4 

6.2 

6.4 

6.4 

7.1 

6.8 

6.3 

6.0 

6.4 

6.6 

6.8 

6.8 

7.4 

8.0 

7.8 

7.1 

6.0 

5.2 

5.4 

4.8 

4.4 


4.1 

3.8 

3.6 

3.5 

3.15 

2.9 

2.6 

2.25 

2.15 

7.6 

5.4 

4.7 

4.8 

4.0 

2.6 

2.2 

2.05 

2.3 

3.05 

3.0 

2.6 

2.15 

2.1 

2.25 

2.25 

1.95 

1.55 

1.35 

1.2 

1.0 


3.6 
2.05 
1.8 
2.65 
2.9 
2.8 
2.65 
2.45 
2.4 
2.35 
1.9 
2.0 
1.65 
1.45 
1.25 
1.2 
1.15 
1.15 
.9 

1.15 

2.6 

3.0 

a  15 

2' 9 

2.15 

1.5 

1.15 

.95 

.85 

.65 

.5 


0.35 

.45 

.15 

.2 

.25 

.2 

.15 

.1 

.0    I 

--[ 

-  .4     • 

-  .4 
.4  I- 
.35  !■ 
.35  I- 
.2  '• 
.0 

-  .2 

-  .35  I 
.0 

-  -451 

-  .2 

-  .1 

-  .2 
.0 
.5 

.4    I- 
.0    ' 

-  .2  ; 


-a  35 

-  .4 

-  .6 

-  .65 

-  .7 

-  .8 
-.8    I 

-  .75 
-.85! 

-  .85 

-  .8 

-  .8 
-1.0 
-1.1 

-  .85 

-  .95  ! 

-  .9    I 

-  .2    j 

-  .3 
.1 
.5    I 

.4    I 
.05  1 

-  .2 

.  .25i 

--■.li 


I 


-0.95 

-  .95 

-  .9 

-  .9 
-1.0 

95 

-  .9 
1.1 

1.05 
-1.05 
-1.0 
-1.3 
-1.05 

-  .8 

-  .75 

-  .5 

-  .2 
2.05 
1.75 
1.5 
1.4 
1.0 

.7 
.6 
.2 
.1 
.1 
.0 
.1 
.0 
.0 


-0.05 

-  .06 

.0 

.0 

.1 

1.0 

1.5 

2.05 

1-6 

1.5 

1.4 

1.4 

1.1 

1.1 

1.0 

.9 

.8 

.8 

.5 

.5 

.5 

.3 

.3 

.6 

.8 

.8 

1.5 

1.0 

.8 


a9 

.5 


1.0 


1.3 
.5 


a  Gage  height  interpolated. 

Note.— River  frozen  January  1  to  February  28,  approximately, 
in  a  hole  cut  In  the  ice.    The  following  comparative  readings  were 


Gage  heights  are  to  water  surface 
also  made: 


Date. 


Water 
surfaoe. 


I 


January  7. 
January  14. 
January  21 . 
January  28. 
February  4. 
February  11 
February  18 


Feet. 
-1.4 
-1. 1 
-1.2 
-1.1 

-  .9 
-1.1 

-  .9 


Top  of 
ice. 


Feet.     , 
-1.3 
-1.05  I 
-1.2 
-1.0    ' 

-  .7 
-1.0 

-  .7 


Thick- 
ness of 
Ice. 

Feet. 


I 


1.2 

1.: 
1  3 


Partial  ice  conditions  during  December. 


IOWA   RIVER   DRAINAGE   BASIN. 
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Station  rating  table  for  Iowa  River  at  Iowa  City,  Iowa  ^  from  January  1  to  December  31,  1906. 


'     Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Diachaiige. 
Second-feet. 

Ga£e 
height. 

Feet. 

Dischaiige. 

heilS^ 
Feet. 

Discharge. 

Feet. 

Second-feet. 

Second-feet 

-1.60 

230 

0.30 

916 

2.20 

2,190 

7.00 

7,150 

-1.40 

252 

1        0.40 

971 

2.40 

2,^350 

7.60 

7,820 

-1.30 

276 

i        0.50 

1,028 

2.60 

2,520 

8.00 

8,540 

-1.20 

302 

0.60 

1,087 

2.80 

2,700 

8.50 

9,290 

-1.10 

330 

0.70 

1,148 

3.00 

2,890 

a.W 

10,040 

-1.00 

360 

0.80 

1,210 

3.20 

b,080 

9.50 

10,800 

-0.90 

392 

0.90 

1,274 

3.40 

3,270  ; 

10.00 

11,600 

'    -0.80 

426 

1.00 

1,340 

3.60 

3,460    , 

10.50 

12,400 

-0.70 

462 

1.10 

1,410 

3.80 

3,650    ; 

11.00 

13,220 

-0.60 

490 

1.20 

1,480    ■ 

4.00 

3,840 

11.50 

14,070 

-0.50 

538 

1.30 

1,550    1 

4.20 

4,030    , 
4,220 

12.00 

14,920 

-0.40 

579 

1.40 

1,620 

4.40 

12.50 

15,770 

-0.30 

622 

1.50 

1,690 

4.60 

4,410 

13.00 

16,640 

-0.20 

666 

1        l.fiO 

1,760 

4.80 

4,600 

13.50 

17,540 

-0.10 

712 

1        1.70 

i,a% 

5.00 

4,800 

14.00 

18,440 

0.00 

760 

1.80 

1,900 

5.50 

5,350 

0.10 

810 

1.90 

1,970 

6.00 

5,900 

0.20 

MS2 

2.00 

2,040 

6.50 

6,500 

The  above  table  is  applicable  only  for  open-channrl  conditions.  It  is  based  on  25  discharge  measure- 
ments made  during  1903-1905.  It  is  well  defined  between  gage  heights  -1.5  feet  and  +2.4  feet.  The 
table  has  been  extended  beyond  these  limits,  being  based  on  three  measurements  near  7  feet  and  one 
Dear  14  feet  gage  height. 

Estimated  monthly  discharge  of  Iowa  River  at  Iowa  City,  Iowa,  for  1906. 

[Drainage  area,  3,317  square  miles.] 


Month. 


I         Discharge  in  second-feet 

r  ~  ~ 

I 

,  Maximum. ,  Minimum.  I    Mean. 


Run-ofl. 


March. 
April.. 
May... 


June 

July 

August 

September. 

October 

November. . 
December.. 


mile.        I 


per  sou 
mile. 


inches. 


6,500 
3,128 
8,540 
7,960 
3,460 
1,028 
1,028 
2,078 
2,078 
1,550 


1,028 

1,210 

1,028 

1,340 

1,028 

558 

330 

276 

538 

462 


3,695 

1,973 

4,710 

2,916  i 

2,013  I 

793 

532 

743 

1,229 

902 


1.11 
.505 

1.42 
.879 
.607 
.230 
.160 
.224 
.371 
.272 


1.28 
.664 

1.64 
.981 
.700 
.276 
.178 
.258 
.414 
.314 


Note.— No  estimate  for  January  and  February.    Discharge  for  Decemlier  applied  as  for  open  channel. 
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CEDAR  RIVER  AT  CEDAR  RAPIDS,  IOWA. 

Cedar  River,  called  also,  in  part  of  its  course,  Red  Cedar  River,  rises  in  the  southwestern 
part  of  Dodge  County,  Minn.,  flows  southeastward  across  eastern  Iowa  to  the  northern 
part  of  Muscatine  County,  then  turns  abruptly  to  the  southwest,  and  joins  Iowa  Rirer 
in  northern  Louisa  County. 

The  gaging  station  was  established  October  26,  1902.  It  is  locat.ed  at  Cedar  Rapids, 
Iowa,  about  50  miles  above  the  mouth  of  the  river,  and  is  near  the  city  gas  woriss  and 
the  plant  of  the  Iowa  Windmill  and  Pump  Company. 

The  channel  is  straight  for  800  feet  above  and  below  the  station,  is  regular  in  cross 
section,  and  is  about  400  feet  wide.  The  right  bank  is  high  and  will  overflow  at  extreme 
stages  only;  the  left  is  an  earth  embankment  and  will  seldom  overflow.  At  the  First 
Avenue  Bridge  the  channel  is  straight  both  above  and  below  for  several  hundred  feet,  and 
is  divided  into  five  parts  by  the  five-span  Pratt  truss  bridge,  its  length  between  abutments 
being  714  feet.  The  banks  are  high  and  not  liable  to  overflow.  The  bed  of  the  stream 
is  of  rock  and  gravel  and  is  permanent.     The  current  is  strong  and  direct. 

Discharge  measurements  were  originally  made  from  a  cable  and  car  at  a  point  just  above 
the  gage.  At  low  stages  the  discharge  at  the  cable  station  can  be  measured  by  wading. 
Since  1903  discharge  meajsurements  have  been  made  from  the  upstream  side  of  the  First 
Avenue  Bridge,  about  one-half  mile  upstream  from  the  gage.  The  initial  point  for  sound- 
ings is  the  inner  upstream  face  of  the  left  abutment.  For  the  purpose  of  comparing  sound- 
ings, the  distance  of  the  water  surface  below  the  top  surface  of  the  downstream  hand  rail 
at  a  point  1  foot  west  of  the  nineteenth  hand  rail  post  from  the  left  abutment  is  measured. 

The  gage,  which  was  read  during  1905  by  R.  S.  Toogood,  consists  of  an  inclined  timber, 
graduated  to  read  to  vertical  tenths  and  half-tenths  feet.  It  is  fastened  to  the  right  bank 
by  posts  set  in  the  ground.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  city 
bench  mark  at  Williams  &  Hunting's  ofiice,  on  the  north  comer  of  Fifth  avenue  and  West 
First  street,  marked  by  a  triangle  on  the  stone  just  north  of  the  first  iron  post  from  the 
comer  of  the  building;  elevation  above  sea  level,  as  determined  by  the  city  of  Cedar  Rapids 
from  the  level  of  the  Northwestem  Railway,  746.6  feet;  elevation  above  gage  datum,  23.57 
feet.  (2)  Bolt  driven  into  masonry  foundation  of  east  face  of  Iowa  Windmill  and  Pump 
Company's  building,  on  west  bank  of  river,  just  north  of  Seventh  avenue;  elevation  above 
sea  level,  740.05  feet;  elevation  above  gage  datum,  17.02  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  Water-Supply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  pp  21-22;  130,  p  62. 
Discharge:  99,  p  22;  130,  p  63. 
Discharge,  monthly:  99,  p  24;  130,  p  64. 
Ga«e  heights:  99,  p  23;  130,  p  63. 
Rating  table:  99,  p  23;  130,  p  64. 

Discharge  measurements  of  Cedar  River  at  Cedar  Rapids^  lowa^  in  1906. 


Date. 

Hydrographer. 

March  25 

April  27 

M.  8.  Brennan 

do 

May  23 

Hanna  and  Hoyt 

June  22 |  F.  W.  Ilanna 

July  18 Hanna  and  Clapp . 

August  9 F.  W.  Ilanna 

September  25  ..i  M.S.  Brennan 


Width. 


Feet. 
643 
595 
621 
632 

568 
5(i6 


Area  of 
section. 


Sqtiare 
feet. 

3,775 

1,385 

2,778 

2,656 

1,596 

1,127 

1,066 


Mean     >     Gage  Di»- 

velodty. '  height.      chargie. 


Feet  per 
second. 

3.94 

2.04  I 

3.54 

3.32 

2.18 

1.49 

1.28  < 


Feet. 
7.09 
3.95 
5.80 
5u58 
4.05 
3.45 
3.31 


Second- 
feet. 

14,8S0 

2,845 

9.S» 

8,906 

I  3,4^ 

I  1.680 

1..3Se 


I 
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DaSy  gage  hsi^,  xnfeH,  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1906. 


Day. 


I. 

2. 

3. 

4. 

5. 

6. 

7. 

8.. 

9. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jao. 

Feb. 

liar. 

3.55 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 
3.45 

Oct. 
3.25 

Nov. 
3.3 

Dec. 

3.0 

3.45 

4.9 

3.75 

5.1 

4.05 

3.65 

3.2 

3.0 

3.5 

3.56 

4.7 

3.7 

5.6 

4.35 

3.65 

3.4 

3.2 

3.3 

3.16 

3.4 

3.6 

3.55 

4.65  i    3.75 

5.5 

4.6 

3.55 

3.35 

3.2 

3.3 

3.0 

3.2 

3.45 

3.6 

4.55 

3.7 

5.2 

4.7 

3.7 

3.35 

3.15 

3.3 

2.9 

3.25 

3.45 

4.05 

4.45 

3.65 

4.9 

4.8 

3.6 

3.3    j 

3.15 

3.4 

2.9 

3.3 

3.6 

3.95 

4.45 

3.6 

4.65 

5.0 

3.7 

3.3 

3.15 

3.65 

3.0 

3.3 

3.55 

4.2 

4.5 

3.55 

4.45 

5.4 

3.6 

3.25 

3.15 

3.9 

3.2 

3.2 

3.55 

4.85 

4.5 

3.5 

4.3 

5.4 

3.5 

3.25 

3.1 

3.8 

3.65 

3.1 

3.6 

5.3 

4.4 

3.55 

4.3 

5.3 

3.45 

3.25 

3.1 

3.7 

3.7 

3.3 

3.55 

6.2 

4.35 

3.6 

4.3 

5.1 

3.4 

3.25 

3.05 

3.66 

3.66 

3.4 

3.5 

7.0 

4.3 

4.6 

4.2 

4.9 

3.4 

3.2 

3.05 

3.66 

3.5 

3.3 

3.5 

6.8 

4.2 

5.2 

4.05 

4.8 

3.4 

3.2 

3.1 

3.6 

3.36 

3.36 

3.55 

6.3 

4.1 

5.0 

4.5 

4.7 

3.35 

3.2 

3.1 

3.6 

3.36 

3.3 

3.55 

5.7 

4.0 

5.4 

4.4 

4.4 

3.4 

3.25 

3.1 

3.65 

3.3 

3.25 

3.6 

5.4 

3.9 

5.7 

4.5 

4.3 

3.45 

3.25 

3.1 

3.55 

3.26 

3.4 

3.55 

5.15 

3.9 

6.1 

4.55 

4.2 

3.6 

3.25  1 

3.25 

3.5 

3.2 

3.3 

3.6 

5.4 

3.85 

6.3 

4.8 

4.1 

3.6 

3.25  1 

3.4 

3.6 

3.16 

3.35 

3.7 

58 

3.8 

7.0 

4.7 

4.05 

3.6 

3.25! 

3.4 

3.46 

3.2 

3.4 

3.75 

6.4 

3.85 

7.8 

6.1 

3.95 

3.5 

a.  35 

3.65 

3.46 

3.25 

3.45 

3.8 

6.7 

3.8 

7.9 

5.2 

4.65 

3.5 

3.65  1 

3.55 

3.4 

3.2 

3.4 

3.75 

7.4 

3.95 

7.1 

5.5 

4.7 

3.4 

3.66 

3.55 

3.4 

3.2 

^.45 

3.7 

8.3 

4.05 

6.4 

5.6 

4.4 

3.3 

3.^ 

3.65 

3.4 

3.3 

3.4 

3.65 

9.0 

4.0 

5.8 

5.8 

4.2 

3.35 

3.45  1 

3.55 

3.35 

3.35 

3.35 

3.65 

8.2 

4.0 

5.4 

5.7 

4.05 

3.3 

3.4    1 

3.56 

3.35 

3.3 

3.3 

3.6 

7.0 

3.95 

5.1 

5.4 

3.9 

3.35 

3,3 

3.65 

3.4 

3.3 

3.3 

3.6 

6.4 

3.95 

4.9 

4.8 

3.8 

3.6 

3.3 

3.6 

3:45 

3.25 

3.35 

3.6 

6.0 

3.95 

4.7 

4.5 

3.76 

3.7 

3.25 

3.46 

3.45 

3.2 

3.4 

3.55 

5.8 

3.9 

4.65 

4.3 

3.7 

3.65 

3.3 

3.4 

3.65 

3.25 

3.4 

5.6 

3.85 

4.65 

4.15 

3.75 

3.55 

3.25 

3.4 

3.85 

3.2 

3.45 

5.4 

3.8 

4.6 

4.15 

3.7 

3.5 

3.25 

3.36 

3.6 

3.2 

3.45 



5.1 

4.8 

3.65 

3.45 

3.3 

3.1 

NoTB.— River  frozen  part  way  across  January  1  tolCarch  9,  inclusive,  also  December  1-31. 

Station  rating  table  for  Cedar  River  at  Cedar  Rapida,  Iowa,  from  January  1  to  December  31, 

1906. 


hel^t. 

Discharge. 

heigSt. 
!     Fe.,. 

Dischaiige. 
Second-feet. 

Gage 
height. 

Feet. 

Dischange. 
Second-feet. 

1     Oage 
height. 

Feet. 

1 
Discharge. 

Feet. 

Second-feet. 

Second-feet. 

3.00 

880 

4.20 

3,820 

5.40 

8,190 

7.20 

1        15,330 

310 

1,050 

4.30 

4,150 

6.60 

8,570 

7.40 

16,150 

3.20 

1.230 

4.40 

4,400 

,        6.60 

8,950 

7.60 

16,970 

3.30 

1,425 

4.50 

4,840 

6.70 

9,340 

!        7.80 

17,790 

3.40 

1,636 

4.60 

5,190 

6.80 

9,730 

aoo 

1        18,610 

3.50 

1,855 

4.70 

5,550 

&90 

10,120 

8.20 

19,450 

360 

2,000 

4.80 

6,920 

&00 

10,510 

8.40 

20,290 

370 

2,336 

4.90 

6,200 

6.20 

11,310 

&60 

21,130 

3.80 

2,506 

5.00 

6,670 

6.40 

12, 110 

8.80 

21,970 

3.  go 

2,876 

5.10 

7,060 

6.60 

12,910 

9.00 

1        22,810 

4.00 

3,170 

S.20 

7,430 

6.80 

13,710 

9.20 

1        23, 670 

4.10 

3,490 

6.30 

7,810 

7.00 

14,510 

9.40 

'        24,530 

The  above  table  Is  applicable  only  for  open-channel  conditions    It  is  baaed  on  26  discharge  meaaure- 
xnenta  made  during  1002-1906.    It  is  well  oefined  between  gage  heights  3  feet  and  7.2  feet. 
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Estimated  monthly  discharge  of  Cedar  River  at  Cedar  Rapids,  lowaffor  1906. 
[Drainage  area,  6,317  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum 


March  10-31 

April 

May 

June 

July 

August 

September. 

October 

November.. 


Minimum. 


22,810 

7,050 

6,290 

2,605 

18,200 

1,865 

9,730 

3,330 

8,190 

2,212 

2,336 

i,m 

2,212 

1,230 

2,212 

966 

2,876 

1,425 

Run-off. 

Second-Teet  I 


"""•  ■  •"'.a"*"  i  ^^•° 


12,210 
3,702 
7,090 
6,002 
4,686 
1,819 
1,479 
1,453 


1,908  I 


1.93 
.586 

1.11 
.950 
.726 
.288 
.234 
.230 
.302 


1.58 
.654 
1.28 
LOB 
.837 
.332 
.261 
.265 
.337 


Note.— No  estimate  for  ice  period. 


RED  C^EDAR  RIVER  AT  JANK8VILL.E,  IOWA. 

This  station  was  established  April  26, 1905.  It  is  located  on  the  Illinois  Central  Railroad 
bridge  at  Janesville,  Iowa,  about  one-fourth  mile  below  the  highway  bridge. 

The  channel  is  straight  for  1 ,000  feet  above  and  below  the  station.  Both  banks  are  high, 
clean,  and  not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  gravel  and  is 
permanent.  The  current  is  swift.  Two  old  piers,  which  have  been  torn  down,  may  cause 
some  inaccuracy  in  measurements  at  very  low  water,  but  there  are  several  good  sections 
near  by  where  measurements  can  be  made  by  wading. 

Dischai^  measurements  are  made  from  the  upstreiun  side  of  the  two-span  highway  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the  inner  upstream  face 
of  the  left  abutment. 

A  standard  chain  gage,  which  was  read  once  each  day  during  1905  by  J.  E.  Davis,  is 
fastened  to  the  upstream  side  of  the  left  span  of  the  bridge,  150  feet  from  the  left  abutment. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  last  copper  link  is  25.77  feet. 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  cross  on  the  east  end  of  the  northeast 
coping  of  the  cast  abutment;  elevation  above  gage  datum,  24.30  feet.  (2)  Center  of  the 
gage  pulley;  elevation  above  zero  of  gage,  25.57  feet. 

Discharge  measurements  of  Red  Cedar  River  at  JanssvUkf  Iowa,  in  1906. 


Date. 


April  26. . 
May  24... 
June  22... 


Hydrographer. 


Width. 


M.  S.  Brennan.... 

Hanna  and  Hoyt . . 

F.  W.  Hanna 

July  19 '  Hanna  and  Clapp . 

September  23 . .'  M.  8.  Brennan 

October  29 do 


Area  of  ' 
section.  , 


Mean    ' 
velocity. 


Gase 
height. 


Dis- 
cfaarge. 


I 


Feet. 
150 
178 
219  I 
183 
153  I 
155  : 


Square 
feel.     I 

210 

419 

1,033  I 

529 

199  ; 

203  ' 


Feet  per  ' 
second. 

2.49 

2.94  I 

3.25  I 

3.36 

2.00  I 

1.91 


Feet. 
1.14 
2.35  ! 
5.50  I 
3.00  ! 
1.02 
1.03 


Second- 
feet. 

522 
1,230 
3.358 
1.775 

397 
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DaUy  gage  height,  in  fed ,  of  Red  Cedar  River  at  JanesvilUt  Iowa,  for  1906. 

July. 


Day. 


Apr.    I   May.   '  June. 


I 

1 

2 

3 i 

4 

5                 .   .                           ..... 

6 

7 

8 1 

9:::.::::::;: :...: i 

10 i 

11..  .             

12 

13 

14 

15 ' ' 

16 

17              

18 

19 

20     ...   . 

21 

22 ' 

23 

24 1 

25 

26  .. 

27 

1.1 

28 

1.1  1 

29 

1.1 

30-. 

1.0' 

31 

J.. 


1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
I.l 
2.3 
4.2 
2.4 
2.4 
3.9 
5.6 
7.6 
6.5 
4.9 
4.0 
3.4 
2.9 
2.6 
2.3 
2.2 
2.0 
1.9 
1.8 
2.4 
2.3 
2.9 


2.6 
2.5 
2.2 
2.0 
1.8 
1.7 
1.6 
1.5 
1.5 
1.4 
1.8 
3.1 
3.9 
3.7 
3.9 
2.8 
2.6 
3.4 
5.3 
6.3 
6.7 
6.2 
4.7 
3.5 
2.8 
2.4 
2.1 
1.9 
1.8 
1.8 


2.3 
2.6 
2.3 
3.5 
3.9 
3.9 
3.9 
3.6 
3.9 
3.4 
2.9 
2,5 
2.4 
2.1 
2.0 
2.0 
1.8 
1.6 
3.2 
2.0 
1.6 
1.5 
1.5 
1.4 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 


Aug. 

1.2 
1.3 
1.3 
1.2 
1.2 
1.2 
1.1 
1.1 
I.l 
1.1 
1.1 
1.1 
1.1 
1.4 
1.4 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.2 
1.7 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 


Sept. 


1.1 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.1 
1.1 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


Oct.       Nov. 


1.0 
1.0 
1.0 
1.0 
1.0 
.9 
.9 
.9 
.9 
1.0 
.9 
.9 


1.0 
.9 
1.1 
1.2 
1.1 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 


Dec. 


0.9 

2.7 

.9 

3.3 

.9 

3.3 

.9 

3.3 

1.0 

3.3 

1.1 

3.2 

1.1 

3.1 

1.0 

2.8 

1.1 

2.7 

1.1 

2.6 

1.1 

2.3 

1.1 

2.1 

1.1 

1.9 

1.1 

1.7 

1.1 

1.7 

1.0 

1.7 

1.0 

1.7 

1.0 

1.7 

1.0 

1.7 

1.0 

1.5 

1.0 

1.5 

1.0 

.9 

1.0 

1.1 

1.1 

1.0 



1.2 

1.3 

1.0 

Note.— River  frozen  entirely  across  during  December. 

Station  rating  taUe  for  Red  Cedar  River  at  JanesviUe,  lovxi^froin  AprU  26  to  December  31, 

1905. 


Oage 
height. 

Discharge. 

Gage 
height. 

Discharge,  j 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

Oage 
'  height. 

Feet. 

Discharge. 

Feet. 

Second-feet. 

1     Feet. 

Second-feet. 

Second-feet. 

0.50 

180 

1.90 

935    1 

3.30 

1,880 

5.40 

3,420 

0.60 

210 

2.00 

1,000 

3.40 

1.960 

5.60 

3,670 

a  70 

245 

2.10 

1,065 

aso 

2,020 

6.80 

3,720 

aso 

286 

2.20 

1,130 

3.60 

2,000 

6.00 

3,870 

0.90 

330 

2.30 

1,195    1 

3.70 

2,160 

6l20 

4,030 

1.00 

380 

2.40 

1,260    ' 

3.80 

2,230 

6.40 

4,190 

1.10 

435 

2.50 

1,325 

3.90 

2,300 

6.60 

4,350 

1.20 

495 

2.60 

1,390 

4.00 

2,370 

6.80 

4,610 

1.30 

666 

2.70 

1,460 

4.20 

2,520 

7.00 

4,670 

1.40 

616 

2.80 

1,630 

4.40 

2,670 

7.20 

4,830 

l.£0 

676 

2.90 

1,600 

4.60 

2,820 

7.40 

4,990 

1.60 

740 

;     aoo 

1,670 

,  4.80 

2,970 

7.  GO 

5,160 

1.70 

806 

3.10 

1,740 

6.00 

3,120 

7.80 

6,310 

1.80 

870 

a2o 

1,810 

6.20 

3,270 

8.00 

6.470 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  six  discharge  measure- 
ments made  during  1905.  It  is  fairly  well  defined  between  gage  heights  1  foot  and  3  feet.  The  table 
haa  been  extended  beyond  these  limits.    Below  1  foot  and  above  4  feet  the  table  is  very  oncertaln. 
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Estimated  monthly  discharge  of  Red  Cedar  River  at  JanesviUe,  Iowa,  for  1906. 
[Drainage  area,  1,840  square  inilea.] 


Month. 


Dischaiige  in  second-feet. 


Rnn-off. 


May 

June 

July 

August 

September 
October... 
November. 


Second-feet    fv«»»*.  *« 


0.779 
.921 
.6S2 
.273 
.223 
.216  , 
.218  , 


aS68 
1.03 
.752 
.315 
.2« 
.249 
.243 


Note.— No  estimate  for  ice  period. 


DES  MOINES  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OF  BASIN. 

Des  Moines  River  rises  in  the  southern  part  of  Minnesota,  flows  to  the  south  and  south- 
east, and  enters  the  Mississippi  near  Keokuk,  Iowa.  Its  principal  tributary  is  Raccoon 
River,  which  joins  it  at  the  city  of  Des  Moines.  The  total  drainage  area  of  the  Des  Moines 
is  14,720  square  miles.  Above  the  mouth  of  the  Raccoon  its  drainage  area  is  6,462  miJes, 
while  that  of  the  Raccoon  at  its  confluence  with  the  Des  Moines  is  3,677  square  miles. 

The  Des  Moines  is  the  largest  stream  in  the  State  of  Iowa  and  affords  numerous  opportu- 
nities for  the  development  of  water  power.  It  is  the  natural  recipient  of  the  sewage  of 
many  towns. 

1>ES  MOIXES  RIVER  AT  FORT  DODGE,  IOWA. 

This  station  was  established  April  22, 1905.  It  is  located  at  the  ^' Swede  Town"  bridge, 
the  only  highway  bridge  in  Fort  Dodge. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station.  Both  banks  are 
fairly  high,  clean,  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  sand,  gravel, 
and  mud,  is  free  from  vegetation,  and  is  permanent.    The  current  is  fairly  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  two-span  bridge  to 
which  the  gage  is  fastened.  The  initial  point  for  soundings  is  the  downstream  inner  face 
of  the  right  abutment. 

A  standard  chain  gage,  which  was  read  during  1905  by  Andrew  J.  Moe,  is  attached  to  the 
floor  of  the  downstream  footway  of  the  bridge.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  last  copper  link  is  35.72  feet.  The  gage  is  referred  to  bench  marks  as 
follows:  (1)  A  painted  line  on  the  west  abutmentj  elevation,  9.11  feet.  (2)  Floor  of  the 
bridge  at  the  initial  point  for  soundings;  elevation,  35.54  feet.  (3)  Center  of  puUey  ol 
gage;  elevation,  35.54  feet.    All  elevations  are  above  datum  of  gage. 

Discharge  measurements  of  Des  Moines  River  at  Fort  Dodge,  Iowa,  in  1906. 


Date. 


April  22... 
May  24... 
June  29... 
July  19.... 
August  7 . 


Hydrographer. 


M.  S.  Brennan 

Hoyt  and  Hanna.. 

F.  W.  Hanna 

Hanna  and  Clapp. 
F.W.  Hanna 


September  23 . .    M.  S.  Brennan. 


iVidth. 

Area  of 
section. 

Mean 
velocity. 

hei^t. 

Di8- 

chazige. 

Feet. 

S^e 

Feetp^ 
tecond. 

Feet. 

Second- 
feet. 

266 

948 

2.00 

4.10 

1.896 

276 

1.462 

3.00 

5.81 

4,388 

250 

727            1.60 

3.40  ' 

1.147 

276 

1,277            2.80 

5.36 

3,«2 

260 

830            1.86 

aao 

1.545 

255 

754  I          1.64 

.« 

1,338 
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Daily  gage  heighif  in  feet,  of  Dee  Moinee  River  at  Fort  Dodge,  Iowa,  for  1906. 


Day. 

Apr. 

May. 

ai 
ao 

2.9 
2.9 
2.8 
2.9 
2.8 
2.9 
2.9 

a4 
as 

4.9 

4.9 

5.7 

6.0 

6.6 

7.0 

7.0 

6.9 

6.8 

6.8 

6.6 

6.2 

5.9 

5.7 

5.45 

5.3 

5.2 

6.2 

6.3 

6.3 

June.  ' 

_    J 

6.6 

6.7  1 
6.4 
6.2 
5.9    1 

5.8  \ 
.  5.5    1 

6.2 
4.9 
4.65 
4.55  , 
4.5    ' 
4.35 

4.1  1 
4.0 

as 
a6 
as  , 
a6 

4.0 
4.2 

4.2  , 

a9 
as 
ass 
as 
ass 
1    as 
as 

,      3.7 

1 

July. 

3.05' 
4.3 
4.55 
4.55  , 

4.7  1 
4.9 
5.0 
5.1 
5.45 
5.76  1 
6.0    1 
6.2    ' 
6.2 
6.1 
6.0 

5.8  > 
6.65 
5.55 
5.45 
5.3 
5.2 
5.1 
3.0 
4.86 
4.75 
4.7 
4.6 
4.5 
4.4 
4.3 
4.25 

Aug. 

4.05 
4.35 
4.1 
4.0 

a9 
as 
as 
a  75 
ar 
a6 
a46 
as 
a  2 
a  2 
a  16 
ai 
aos 
ao5 
ao 
aao 
ao 

2.95 
2.9 

a  75 

a5 

a5 

ass 

as 

as 

a4 

as 

Sept. 

as 
ai 

2.9 

2.85 

2.7 

2.7 

2.6 

2.55 

2.65 

2.5 

2.45 

2.5 

2.4 

2.4 

2.4 

2.4 

2.5 

2.4 

2.6 

2.6 

2.S 

ao5 
a5 

4.05 
4.46 
4.9 
6.0 
4.86 
4.6 
4.2 

Oct. 

a  9 

a7 

as 

a4 

as 

a  25 

a  2 

aos 

ao 

aos 

2.95 
2.85 
2.85 
2.9 
a  15 

ai 
a  15 
a2 
as 
a  4 
as 
a6 
a  6 
a6 
ae 
a6 
as 
ass 
as 
oa2 
ai 

Nov. 

aos 
ao 

2.95 
2.95 

ai 
a4 
a9 

4.16 

4.25 

4.3 

4.4 

4.4 

4.35 

4.3 

4.25 

4.1 

4.0 

a  9 

as 

a7 

a  6 

as 

a  45 

a  7 

ass 

4.0 
4.16 
4.35 
4.46 
a85 

Dec. 

1 

a7 

2 

4.05 

3 

4.0 

4 ' 

5 1 

6 ' 

a9 
a9 
a  9 

7 1 

a  9 

8 

a95 

9 

10 

11 

12 



a95 

4.0 

a  9 
ass 

13 -... 

a96 

14 1 

a  9 

15                         

4.8 

16 

17 

18 

19 

20 

21 

22 

23 

4.0 

as 
as 
as 
as 
a4 
as 
a  2 

24 

25 

26 

27 

28 

29 

30 

31 

1 

a  Gage  heights  interpolated. 

Station  rating  taUe  for  Des  Moines  River  at  Fort  Dodge,  Iowa,  from  April  2S  to  December 

31, 1905. 


Discharge. 

Gage 
height. 

Discharge. 

Second^feet. 

Feel. 

Second-feet. 

2,545 

1        5.70 

4,225 

2,690 

5.80 

4,380 

2,835 

5.90 

4,535 

2,985 

6.00 

4,600 

3,140 

6.20 

5,010 

3,295 

6.40 

6,350 

3,450 

6.60 

5,710 

3,605 

6.80 

6,080 

3,760 

7.00 

6,460 

3,916 

7.20 

6,840 

4,070 

7.40 

7,220 

The  above  table  Is  applicable  only  for  open  channel  conditions.  It  Is  based  on  six  discharge  meas- 
orements  made  during  1905.  It  is  well  denned  between  gage  heights  3.4  feet  and  5.8  feet.  The  table 
has  been  extended  beyond  these  limits. 
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EsHmated  monthly  discharge  of  Des  Moines  River  at  Fort  Dodge,  Iowa,  for  2906. 


Month. 


April  23-30.... 

May 

June 

July 

August 

September 

October 

November 

December  1-15 


Discluii;ge  in  second-feet. 


mum. 

IfffyiimiiTn- 

Mean. 

1,780 

985 

1,289 

6,460 

685' 

3.428 

5,890 

1,070 

2.553 

5,010 

1,722; 

3,321 

2,205 

755 

1.237 

3,140 

430 

1,066 

1,665 

720 

1. 081 

2,338 

792 

1.642 

2,835 

1,450  , 

.     1,763 

DES  MOINES  RIVER  AT  DES  MOINES,  IOWA. 

This  station  was  established  May  24,  1905.  It  is  located  at  the  Intenirban  Bridge  at 
Des  Moines,  Iowa,  near  the  suburb  of  Highland  Park. 

The  channel  is  straight  for  500  feet  aJ;>ove  and  below  the  station.  Both  banks  are  fairly 
high,  wooded,  and  overflow  during  floods.  The  bed  of  the  stream  is  composed  of  sand  and 
silt  and  is  slightly  shifting.  There  is  but  one  channel  at  all  stages,  broken  by  the  piers  of 
the  bridge,  all  the  water  passing  between  the  abutments.    The  current  is  moderately  swift. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  three-^pan  bridge, 
with  trestle  at  both  ends,  to  which  the  gage  is  attached.  The  initial  point  for  soiindiDgs 
is  the  inner  face  of  the  left  trestle  abutment. 

A  standard  chain  gage,  which  was  read  during  1905  by  Frank  Peterson,  is. fastened  to  the 
binding  tie  of  the  downstream  side  of  the  bridge.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  30.30  feet.  August  8  a  new  chain  gage  was  installed.  It  was 
located  in  the  same  place  as  the  old  gage.  The  chain  length  was  increased  to  30.70  feet, 
the  gage  datum  remaining  the  same.  The  gage  is  referred  to  bench  marks  as  follows:  (1) 
Top  surface  of  south  side  of  tubular  pier  at  left  end  of  bridge;  elevation  above  gage  datum, 
24.44  feet.  (2)  The  rail  base  opposite  the  gage  pulley;  elevation  above  gage  datum,  29.74 
feet. 

Discharge  measurements  of  Des  Moines  River  at  Des  Moines ,  Iowa,  in  1906 


Date. 


Hydrographer. 


May  26 . 
June  29 . 
July  20. . 


F.W.Hanna 

do 

Hanna  and  Clapp . 


August  8 1  F.  W.  Hanna. . 

September  22 . .    M.  S.  Brennan. 


Width 


Feet. 
278 
262 
283 
204 
279 


Area  of 
section. 

Sqvare 
feet. 

2,275 

1,905 

2.238 

1.704 

1,393 


Mean 
velocity. 

Feet  per 
second. 

2.48 

2.22 

2.32 

1.20 

.76 


Oage 
heigtat. 


Feet. 
&50 
7.40 
&30 
&50 
5.57 


Di»- 
cfaaigp. 

fert. 
5.rca 
4.227 
5,3D1 
2.0*i 
I.U64 
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DaUy  gage  height,  in  feet,  of  Des  Moines  River  at  Des  Moines,  Iowa,  for  1905. 


Day. 

May. 

1 

2 

3 

4 

5 ■  

6 ' 

8 .                  

9 

10 '. 

11    .    .. 

12 

13 i 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 1 

24 

25 .   .. 

26 - 

27 

8.  15 

28 

8. 15 

29 

...     .  '      8.1 

30 

8. 6 

31 

9.6 

Aug.   I  Sept. 


I 


9.6 
iai5 
9.85 
9.75 
9.45 
9.15 
9.05 
8.8 
8.35 
9.5 
8.25 
7.5 
7.3 
7.2 
6.85 
6.7 
6.7 
6.5 
6.4 
6.3 
6.4 
6.6 
6.7    , 
6.4 
6.3 
6.25 
6.15 
6.0 
9.6    I 
7.05 


7.2  I 
7.4  I 
7.45 

7.3  ' 
7.4 
7.25  I 
7.3    1 
7.9 
7.96  I 
7.7 
7.9    I 
8.0    I 
8.1 
9.5 
8.9    I 
8.95  , 
8.7 
8.9    I 
8.7    ! 
8.1 
7.9 
7.65  I 
7.3 
7.25 
7.1 
7.15 
7.1 
7.06 
6.9 
6.9 
6.85 


6.7 

a5 

7.25 

7.1 

6.75 

6.6 

6.5 

6.4 

6.4 

6.3 

6.15 

6.15 

6.0 

5.95 

5.95 

5.9 

&1 

6.1 

6.0 

5.9 

5.9 

6.0 

5.95 

6.0 

6.2 

6.15 

6.1 

aa5 

6.1 

6.0} 

6.0 


&0 

5.95 

5.95 

6.0 

5.9 

5.7 

5.6 

5.6 

5.5 

5.5 

5.4 

5.3 

5.3 

5.2 

5.2 

5.2 

5.3 

5.4 

6.0 

6.0 

5.8 

5.5 

5.7 

5.95 

6.0 

6.2 

6.25 

&4 

7.1 

6.9 


Oct.        Nov. 


a7 

6.7 

6.25 

&2 

&0 

6.0 

5.95 

5.8 

5.7 

5.7 

5.7 

5.65 

5.65 

&.7 

5.9 

6.0 

6.4 

6.4 

I 
6.4 

6.35 

6.4 

6.5 

6.4 

6.4 

6.3 

6.4 

6.2    I 

0.2 

6.2 
5.9    I 


6.0 

5.9 

5.9 

5.9 

6uO 

6.1 

6.0 

6.4 

6.7 

6.8 

&8 

6.9 

7.6 

7.0 

6.9 

6.9 

6.8 

6.75 

6.7 

6.5 

6.4 

6.35 

6.4 

6.7 

6.7 

6.8 

6.9 

6.9 

7.0 

7.4 


Dec. 


7.7 
7.7 
7.2 
6.9 
7.0 
7.3 
7.5 
8.3 
8.7 
8.5 
&3 

ai 

8.1 
&0 


Note.— Ice  conditions  during  December. 

Station  rating  table  for  Des  Moines  River  at  Des  Moines,  Iowa,  from  May  27  to  December 

31,  1905. 


Gage 
height. 

Feet. 

Discharge. 
Second-feet. 

1     Gage 
1   height. 

Feet. 

Discharge. 

Gage 
1  height. 

Feet. 

Discharge.  | 

--     -    -  -1 
Second-feet. 

Gage 
height. 

Dlsdmrge. 

Second-feet. 

Feet. 

Second-feet. 

5.00 

610 

6.20 

1.810 

7.40 

3,710 

8.50 

5.650 

5.10 

605 

6.30 

1,950 

7.50 

3,880 

8.60 

5,830 

5.20 

685 

6.40 

2,095 

7.60 

4,050 

8.70 

6,020 

5.30 

780 

6.50 

2,245    ^ 

7.70 

4,220 

8.80 

6.210 

5l40 

880 

&60 

2,400 

7.80 

4,380    ' 

8.90 

6,400 

6.50 

980 

6.70 

2,556 

7.90 

4.570 

9.00 

6,590 

5.60 

1,085 

aso 

2,715 

8.00 

4.750 

9.20 

6,970 

6.70 

1,196 

6.90 

2,875 

8.10 

4,930    : 

9.40 

7,350 

5.80 

1,310 

'        7.00 

3,040 

8.20 

6,110 

9.60 

7,730 

6.90 

1,430 

'        7.10 

3,205 

8.30 

6,290    , 

9.80 

8,110 

6.00 

1,665 

7.20 

3,370 

&40 

6,470 

10.00 

8,500 

6.10 

1,680 

'        7.30 

1 

3,640 

The  above  table  is  applicable  only  lor  open-channel  conditions.  It  is  leased  on  five  discharge  measure- 
ments made  during  1905.  It  is  not  well  defined.  The  channel  here  is  shifting  and  later  measurements 
may  plot  on  a  different  curve.  This  table  is  not  ver>'  satisfactory,  as  the  tnree  lower  measurements 
are  not  conaistent. 
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Estimated  monthly  discharge  ofDes  Moines  River  at  Des  Moines,  lowa^fcfr  1905. 
(Drainage  area,  6,462  square  miles.] 


Month. 


May  27-31 

June 

July 

August 

September 

October 

November  1-29 


Dischaige  in  second-feet. 


Maximum. 


Ron-ofl. 


Second-feet  tvb^*!.  «« 


0.8 
.672 
.667 
.292 
.209 
.273 
.385 


I  I 


a  164 

.750 
.769 
.337 
.233 
.315 
.415 


Note.— No  estimate  for  ice  period. 


DES  MOINES  RIVER  AT  KE08AUQUA,  lOTVA. 

This  station  was  established  May  30,  1903.  It  is  located  on  the  county  bridge  one- 
fourth  mile  above  the  old  dam  sit«  and  Government  locks. 

The  channel  is  straight  for  1,000  feet  above  and  below  the  station  and  has  a  width  between 
abutments  of  614  feet,  broken  by  three  bridge  piers.  The  right  bank  is  high  and  rocky 
and  is  not  subject  to  overflow;  the  low  alluvial  bank  on  the  left  side  is  subject  to  overflow 
at  extremely  high  stages.  The  bed  of  the  stream  is  regular  in  shape  and  is  composed  of 
sand  and  gravel  on  the  left  and  of  rock  on  the  right  side.  A  slight  shifting  of  the  sand 
obcurs  at  flood  stages.  The  current  is  swift.  The  stream  is  divided  into  four  channels  by 
the  bridge  piers. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  bridge,  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  edge  of  the  west  abutment  and  is 
marked  zero  on  the  hand  rail  at  the  left  bank. 

The  standard  chain  gage,  which  was  read  during  1905  by  Oscar  McOrary,  is  so  located 
that  the  zero  of  its  scale  is  1  foot  to  the  left  of  the  sixth  strut  from  the  right  end  of  the 
second  span  from  the  right  end  of  the  bridge.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  36.80  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  A 
cross  on  the  bridge-seat  stone  at  the  northeast  comer  of  the  right  abutment  of  the  bridge ; 
elevation  above  gage  datum,  30.11  feet;  above  sea  level,  as  determined  from  the  Iowa 
Geological  Survey  bench  mark  in  front  of  the  Keosauqua  railroad  station,  617.06  feet. 
(2)  A  spike  Tlriven  into  a  blazed  place  near  the  base  of  an  oak  tree  on  the  north  side  of  the 
road  about  100  feet  from  the  bridge;  elevation  above  sea  level,  619.83  feet;  above  gage 
datum,  32.88  feet.  (3)  Notch  chiseled  into  a  rock  cliff  on  the  right  bank  of  the  river  south 
of  the  road  leading  across  the  highway  bridge  at  a  distance  of  120  feet  from  the  east  end 
of  the  bridge;  elevation  above  gage  datum,  36.25  feet.  (4)  On  the  top  of  the  guard  rail, 
2  feet  east  of  the  zero  of  the  gage;  elevation  above  gage  datum,  36.80  feet. 

Information  in  regard  to  this  station  is  contained  in  the  following  WateivSupply  Papers 
of  the  United  States  Geological  Survey: 

Description:  99,  p  29;  130,  pp  65-66. 
Discharge:  99,  p  29;  130,  p  36. 
Discharge,  monthly:  99,  p  31;  130,  p  37. 
Gage  heights:  99;  p  30;  130,  p  36. 
Bating  table:  99,  p  30;  130,  p  37. 
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Digeharge  meaaiwemerUs  ofDes  Moines  River  at  Keamiuqua,  IoukIj  in  1906, 


Date. 


Hydrographer. 


March  27 M.  S.  Brennan. 

June  28 F.  W.  Hanna.. 

July  21 8.  K.Clapp.... 

September  21 . .    M.  8.  Brennan . 
October  26 do 


I 


'  width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

! 

"P" 

Feet  per 

Second- 

1    Feet. 

second. 

Feet. 

feet. 

500 

3,494 

2.79 

4.91 

9,760 

580 

2,034 

1.82 

2.20  1 

3,605 

588 

4,500 

3.49 

6.42  ' 

15,710 

588 

3,250 

2.95 

4.30   ; 

9,618 

sn 

2,415 

2.10 

2.60 

6,076 

Daily  gage  height  ^  in  feet,  ofDes  Moines  River  at  Keoeauqua,  lowa^for  1905. 


Day. 

Jan. 

Feb. 

Mar. 

1 1 

9.4 

1 
2 ' 

8.2 

3 

8.3 

4 

0.8 

7.2 

5      

6.8 

6 





6.6 

0.8 

6.0 

8 

5.8 

9 

5.5 

10 

5.1 

11 

.8 

4.6 

,2 ' 

4.15 

13 1 

3.9 

14 

15    

.8 

3.6 
3.2 

16 

2.9 

17 

2.8 

18 ' 

.9 

2.05 

19 

4.0 

20 

5.4 

21 

22 

.7 

5.7 
5.8 

23 

5.9 

24 

6.4 

25 

4.2 
4.4 
4.4 
4.7 

6.6 

26 

5.2 

27 

4.9 

28 

.8 

4.8 

29       

5.2 

30 

4.8 

31 

4.35 

Nov.  I  Dec. 


4.05 

3.7 

3.7 

3.7 

3.5 

3.35 

3.5 

3.7 

3.75 

3.8 

3.6 

3.35 

3.2 

2.9 

2.75 

2.55 

2.45 

2.35 

2.22 

2.45 

6.2 

5.65 

4.1 

4.7 

4.1 

4.75 

6.3 

5.9 

5.7 

5.05 


4.0 

3.4 

3.05 

2.9 

2.7 

2.45 

2.35 

2.25 

2.2 

2.72 

4.75 

7.0 

7.6 

8.4 

8.6 

8.4 

8.5 

8.0 

7.6 

7.6 

7.7 

7.3 

6.7 

6.1 

5.6 

5.2  : 

4,75  j 
4.35 
4.15 
4.25  I 
4.4 


4.25 
4.6 
5.1 
5.5 
5.25 
4;  9 
4.6 
4.2 
4.0 
22.8 
14.4 
10.6 
8.05 
5.6 
4.6 
3.95 
3.6 
3.35 
3.2 
3.65 
3.2 
3.05 
2.9 
2.75 
2.65 
2.45 
2.28 
2.18 
2.52 
4.85 


9.4 

9.4 

7.4 

7.3 

5.1 

4.35 

4.35 

4.0 

4.3 

4.6 

4.5 

4.7 

4.4 

3.9 

4.5 

6.2 

6.5 

4.6 

4.1 

6.1 

6.4 

5.0 

4.35 

3.65 

3.3 

3.05 

2.9 

2.8 

2.8 

2.8 

2.72 


2.6 
a2.9 
03.2 
3.5 
3.2 
2.85 
2.6 
2.3 
2.1 
1.96 
1.88 
1.8 
1.72 
1.7 
6.3 
4.9 
3.2 
3.5 
3.65 
2.68 
2.25 
2.5 
4.1 
6.0 
8.2 
5.0 
3.35 
2.7 
2.42 
2.4 
2.2 


1.88 

1.72 

1.68 

1.62 

1.55 

1.48 

1.42 

1.4 

1.4 

1.38 

1.32 

1.3 

1.22 

1.2 

1.4 

1.88 

2.4 

2.75 

3.65 

4.6 

4.35 

3.75 

3.1 

2.38 

1.9 

1.68 

1.62 

1.62 

1.75 

2.0 


2.15 

2.2 

2.18  ! 

2.05 

1.05 

1.8    ! 

1.65  j 

1.55  I 

1.48  ; 

1.55 

1.4 

1.35 

1.4 

1.48 

1.78 

1.62 

3.75 

7.35 

7.6 

6.6 

5.5 

4.5 

3.8 

3.0 

2.7 

2.62 

2.52 

2.42 

2.32 

2.28 

2.18 


2.15 

2.1 

2.02 

1,98 

1.98 

3.05 

4.8 

5.05 

4.45 

3.85 

3.2 

2.95 

2.9 

2.88 

2.85 

2.78 

2.7 

2.62 

2.55 

2.5 

2.4 

2.3 

2.15 

2.3 

3.45 

3.2 

3.3 

3.3 

3.2 

3.1 


2.75 

2.5 

1.9 

1.85 

1.75 

1.38 

1.52 

1.8 

1.95 

2.1 

2.35 

2.1 

2.4 

2.4 

2.2 

2.08 

1.95 

2.05 

2.0 

2.0 

1.95 

1.8 

1.78 

1.65 

1.55 

1.68 

1.6 

1.75 

1.8 

1.68 

1.6 


o  Gage  heights  interpolated. 

Note.— River  frozen  over  Januanr  1  to  February  25.  Water  rose  flush  with  surface  of  ice  at  each 
reading.  Thickness  of  ice,  0.4  foot  January  1;  1  foot  January  21,  and  1.3  feet  February  4.  There  were 
alight  loe  conditions  during  December,  but  not  suflScient  to  modify  the  flow  appreciably. 
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Station  rating  tahUfor  Des  Moines  River  at  Keoaauqua,  lowa^  from  January  1  to  December  SI 

1906. 


Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 
Secondr-feet. 

Gage 
hei^t. 

Discharge. 
Second-feet. 

hei^t. 
1     Fu.. 

Dischaige. 

Feet. 

Feet. 

1 
SeconOnfeel. 

0.50 

300 

2.00 

3,3a') 

3.50 

7,200 

5.80 

13,890 

0.60 

450 

2.10 

3,545 

1        3.00 

7,470 

6.00 

14,550 

0.70 

610 

2.20 

3,790 

3.70 

7,740 

6.20 

15,210 

0.80 

780 

2.30 

4,a3A 

3.  HO 

8,010 

6.40 

15,87D 

0.00 

960 

2.40 

4,285 

,        3.90 

8,280 

6.60 

16,530    1 

1.00 

1,150 

2.50 

4,G40 

!        4.00 

8,550 

n.80 

17,210 

j        1.10 

1,350 

2.60 

4,795 

4.20 

9,000 

7.00 

i7,«»    , 

1        1.20 

1,550 

2.70 

.'»,055 

4.40 

9,650 

7.50 

19,500 

1.30 

1,755 

2.80 

5,320 

4.60 

10,220 

8.00 

21,290 

1.40 

1,965 

2.  go 

5,585 

4.80 

10,800 

8.u0 

23,010    1 

;        1.50 

2,180 

6.O0 

5,850 

5.00 

11,400 

9.00 

24,790    1 

1.60 

2,3B5 

3.10 

6,120 

1        5.20 

12,000 

9.50 

26,500 

1.70 

2,615 

,        3.20 

6,3d0 

5.40 

12.620 

]().(» 

28,390 

1.80 

2,840 

3.30 

6,660 

5.60 

13,250 

11.00 

32,000    1 

1.90 

3,070 

3.10 

6,930 

i 

,                      '' 

The  above  table  is  applicable  only  for  opcn-chaimel  conditions.  It  is  based  on  19  dischaige  measure- 
ments made  during  1903-1905.  It  is  fairly  well  defined  between  gage  heights  0.8  foot  and  6.4  feet.  The 
table  has  been  extended  beyond  these  limits.  Above  11  feet  the  discharge  is  estimated,  being  based  on 
1  measurement  at  15.7  feet. 

Estimated  monthly  discharge  of  Des  Moines  River  at  Keosauquay  lovxLffor  1906. 
[Drainage  area,  14,290  square  miles.] 


Month. 


March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December. . 


Discharge  in  second-feet. 


Run-off. 


Maximum.  Minimum. 


26,230 
15,540 
23,360 
75,750 
26,230 
21,970 
10,220 
19,930  ' 
11,550 
5,188  ! 


5,320 


I 


3,839  ; 
3,790  i 
3,741  I 
5,108  ' 
2,615 
1,550 
1.860 
3,258 
1,923 


Mean. 

Second-feet 

Depth  in 
incbes. 

12,750 

0.802 

K03 

8,398 

.588 

.656 

12,840 

.896 

1.04 

12,790 

.895 

.999 

11,160 

.781 

.SW 

6,609 

.462 

.533 

3,542 

.248 

.277 

5,607 

.m 

.452 

5,724 

.401 

.447 

3,165 

.221 

.255 

See  gage-height  table  footnote. 


MISCELL.ANEOITS  MEASUREMENTS. 

The  following  miscellaneous  measurements  were  made  in  the  Des  Moines  River  basin 
in  1904. 

Miscellaneovs  discharge  measurements  in  Des  Moines  River  basin  in  1904- 


Date. 


Stream. 


May  28..    Des  Moines. 

June  6.  .| do 

Nov.  13.; do 

Nov.  14.    Raccoon 


Locality. 


Des  Moines.. 
Fort  Dodge. 
Des  Moines.. 
do 


Width. 


Feet. 
384 
307 
168 
115 


Area  of 
section. 


Mean 
velocity. 


Dis- 
charge. 


Square 
feet. 

2,014 

1,142  I 

176 

146 


Feet  per 

second. 

2.41  I 

2.39 

.42 

1.36  I 


Seeond- 
feet. 

4.852 

2.729 

74 

199 


UPPER   M18SIS8I1»PI   RIVKR   DRAINAGE.  97 

ILLINOIS  RIVER  DRAINAGE  BASIN. 
DESCRIPTION  OP  BASIN. 

Illinois  River,  the  most  extensive  of  all  the  tributaries  of  the  Upper  Mississippi,  enters 
the  main  stream  from  the  east  about  24  miles  above  the  mouth  of  the  Missouri.  Its  drain- 
age area  of  29,013  square  miles  is  distributed  among  three  States;  24,726  square  miles  are 
in  Illinois,  and  extend  in  a  broad  band  250  miles  long  and  averaging  100  miles  in  width 
directly  across  the  center  of  the  State  in  a  northeast-southwest  direction.  From  the  upper 
extremity  of  this  band  are  two  projections — one  north  into  Wisconsin,  comprising  1,080 
square  miles  in  that  State;  the  other  east  into  Indiana,  including  3,207  square  miles  of  its 
northern  portion. 

The  eastern  projection  is  the  basin  of  Elankakee  River,  while  the  northern  one  forms  the 
basins  of  Fox  and  Desplaines  rivers.  The  union  of  the  drainages  of  these  projections  may 
be  considered  the  origin  of  the  Illinois.  The  name  Illinois  is  applied  to  the  river  from  the 
junction  of  the  Kankakee  and  Desplaines. 

The  region  drained  by  the  Illinois  is  level  and  undulating  and  includes  some  of  the  finest 
land  in  the  United  States.  Many  large  and  prosperous  cities  are  situated  within  it,  and  it  ia 
covered  with  a  network  of  railroads. 

The  drainage  into  the  Illinois  is  quite  evenly  distributed  along  its  course.  The  more 
important  tributaries  are  Fox  and  Spoon  rivers  from  the  west,  and  the  Kankakee,  Ver- 
milion, and  Sangamon  from  the  east. 

ILLINOIS  RIVER  NEAR  PEORIA,  ILL.. 

This  station  was  established  March  10,  1903.  It  is  located  on  the  Peoria  and  Pekin 
Union  Railroad  bridge  over  the  Illinois  River,  1}  miles  southwest  of  Peoria.  It  can  be 
reached  by  street  cars. 

The  channel  is  straight  for  3,000  feet  above  and  2,000  feet  below  the  station,  and  has  a 
width  of  about  1,000  feet,  broken  by  six  piers.  A  railroad  embankment  runs  along  the 
right  bank,  which  is  high.  The  left  bank  is  low  and  liable  to  overflow.  The  bed  of  the 
stream  is  composed  of  gravel  and  silt..   The  section  is  deep  and  the  flow  sluggish. 

Discharge  measurements  are  made  from  the  bridge  to  which  the  gage  is  attached.  The 
initial  point  for  soundings  is  the  face  of  the  abutment  on  the*  right  bank. 

The  gage,  which  was  read  during  1905  by  Peter  A.  Blumb,  is  a  plain  staff  fastened  to  the 
central  pier  of  the  bridge.  The  bench  mark  is  the  southwest  comer  of  the  top  stone  of  the 
west  abutment  of  the  bridge;  elevation,  125.722  feet  below  the  Chicago  datum.  The  gage 
at  this  point  has  for  its  zero  a  point  153.814  feet  below  the  Chicago  city  datum.  The  gage 
reads  up  from  this  point,  and  in  order  to  obtain  the  height  of  the  river,  referred  to  the  Chi- 
cago datum,  it  is  necessary  to  subtract  the  gage  reading  from  153.814  feet.  . 

Information  in  regard  to  this  station  is  contained  in  the  following  publications  jot  the 
United  States  Geological  Survey  (Ann = Annual  Report;  WS=Water-Suppiy  Paper): 

Description:  Ann  21,  iv,  p  176;  WS  83,  p  172;  d8,  pp  109-200;  128,  p  39. 

Discharge:  Ann  21,  iv,  p  176;  WS  08,  p  200;  128,  p  30. 

Discharge,  monthly:  WS  98,  p  202. 

Oage  heights:  WS  98,  pp  200-201;  12S,  p  40. 

Rating  table:  WS  98,  p  201. 

IBB  171—06 7 
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Discharge  measurements  of  Illinois  River  near  Peoria  ^  lU.y  in  1905. 


Date. 


Aprils 

May  11 

June  28 

July  31 

September  31 . 
October  30 


Hydrographer. 


M.  S.  Breiman. 

S.  K.  Clapp 

M.  S.  Brennan. 

do 

do 

do 


Width. 


Area  of 
section. 


Mean    ' 
I  velocity.  I 


Feet. 
950 
953 
941 
893 
909 
890 


Sifuare 
feet. 

12,190 

11,570 

10,600 

7,143 

7,896 

7,059 


Feet  per  I 
second.  , 

1.60  ' 

1.85 

1.44  I 

1.15  I 

1.16 

I 
1.11  , 


I 


Gage 
leignt. 


hei 


Dis- 
charge. 


Feet. 
13.70 
13.00 
12.25 
8.50 
9.28 
8.26 


Serond- 

ff€t. 

19,4j0 

21,450 

15,410 

8,242 

9.i;?7 
7,835 


Daily  gage  height  ^  in  feet,  of  Illinois  River  near  Peoria,  IU.,for  1905. 


Day. 


II  I  I  ' 

Jan.  I  Feb.  !  Mar.     Apr.     May.  I  June.  ,  July.     Aug.  |  Sept.     Oct.     Nov.     Dw. 


1 1  8.75 

2 8.75 

3 '  8.75 

4 1  8.79  ' 

5 '  8.88 

6 8.92  ■ 

7 8.92  I 

8 9.08  ' 

9 9.08  I 

10 ;  9.0 

11 9.17  I 

12 9.17    . 

13 '  9.17    . 

14 9.17    . 

15 9.17    . 

16 9.17    . 

17 9.17    . 

18 9.17 

19 9.17  > 

20 9.21 

21 9.29 

22 9.33 

23 9.33 

24 9.33 

2.5 9.42 

2G 9.38' 

27 9.2.5, 

28 9.25 

22 9.25    . 

30 9.2.5    . 

31 '  9.33    . 


9.33  I 
9.33 
9.33  I 
9.33 
9.33  I 
9.33 
9.33  ' 
9.33  I 
9.42 
9.5    I 


9.5 
9.42 
9.42 
9.0 


9.9    I 
10.35 
10.95  I 
11.  45 
11.9     I 


12.5 

13.0 

13,5 

14.2 

14.5 

14.8 

14.9 

15.0 

15.0 

14.9 

14.7 

14.5 

143 

14.0  I 

13.9  I 

13.6  I 

1^4; 

13.3  I 

13.3  j 

13.4  I 

13.5  I 
13.5  ' 

13.5  I 

13.6  ' 
13.5  I 
13.7 
13.8  I 
13.8 
14  0  I 
14  0  ' 
14  0  ' 


140  I 
140 
14  0  I 
13.8  '■ 
13.8 
13.7 

13.6  I 
13.5 
13.3  ' 
13.1 
13.2 
13.1 
12,9 
13.8 
13.7 
13.5  I 
13.3 
13.1  ' 
13.1 
12.8  ' 
13.0  I 
13.2 
13.3  I 
13.7 
13.0  I 
13.3 
13.5  I 
13.7 

13.7  I 
13.8 


13.9  I 
13.9  I 

13.8  ' 
13.7 
13.6 

13.6  ' 

13.4  I 
13.2 

13.1  I 
13.0 
12.8 
13.0  I 
13.2 
14  0  I 
15.1 

16.2  I 
16.8 
17.2  ' 
17.4 
17.4 

17.0  I 
16.3 

16.5  I 
16.2 

15.9  I 

15.7  I 
15.5  ! 
16.2  I 

15.1  ' 
15.0  , 
149 


147! 
14  6  j 
14  4 
14  2  I 
13.9  I 
14  4 
140  I 
13.9 
13.6  I 

140  I 
14  0 
14  0  I 
14  0 

141  ' 

141    ; 

14  0 
13.8  I 

13.6  , 
13.7 
13.6 
13.5  , 
13.4 

13.2  , 

13.0  I 
12.8  i 

12.7  ' 
12.5 

12.3  ' 

12.1  , 
11.9 


11.6  I 

11.65 

11.35 

11.0  I 
10.95  , 
10.4 
ia85  I 
10.  75  ! 
10.75 
10.65  I 
10.6 
10.45  I 
10.4  I 
10.35  I 
10.2  I 

10.1  ] 
9.9  ' 
9.9  I 
9.75 
9.65  ! 
9.5  I 
9.29  ' 
9.21  I 

9.04  . 
8.92  I 
8,83  I 
8.71  ' 
8.62  I 
8.58 
8.42  I 

8.5  , 


8.46 

&46  , 

8.38 

8.42 

8.42 

8.42 

&42  I 

8.29 

8.25 

8.17 

8.04 

ao 

&0 
a  17 
8.29 

a  33 
a25 
a  17 
a33 
a33 
a42 
a42 
a  42 
a42  . 
a  17 

8.  29  I 

a  17 ! 
a  17  I 
a  06 
a  12 
a  17 


a  06 
a  17 
a25 

a79 

9.12 

9.38 

9.6 

9.8 

9.a5 

9.85 

9.85 

9.8 

9.85 

9.6 

9.6 

9.55 

9.6 

9.42 

9.21 

9.25 

9.25 

9.25 

9.29 

9.21 

9.04 

a83 

a  75 
a  67 
a58 
as 


a42  { 
a33  ' 
a25  '' 
ass  , 
a33 
a  12  I 

7.96 

7.88 

7.8 

7.92 

7.84 

7.75 

7.62 

7.58 

7.42 

7.55 

7.07 

7.96 

ao 

7.96 
7.92 
7.8 
7.92 
a  17 

a25  ' 
a  17 1 
a2 

as  ' 
a25 
a2  ' 
a  17 


a  17 

a  17 

ao8 

ao8 

ao 

ao 

ao6 

aos 

a  17 

a  17 

ao5 

ao 

a  12 

aos 

ao 

ao 

a42 

a42 

7.95 

7.8 

7.67 

7.67 

7.4'i 

7.3 

7.33 

7.3 

7.5 

7.67 

7.55 

7.8 


7.92 

7.92 
KOS 

aw 

a<»^ 
a<i» 

^2 
S.33 

^ :« 
.\,C 
.\  ;^> 

s.Xi 
S..3 

KIT 

.S.(^ 
s.  17 
.S..vi 
K  >? 

a:a 

S.2 
K.I7 

at-: 

N.7.S 


I 


Note.— Ice  conditions  January  1  to  Murcii  31.    Thickness  of  ice,  0.5  to  1  foot. 
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SicUion  rcUing  table  for  Illinois  River  near  Peoria^  111. ^  from  January  i,  190^,^  to  December  SI, 

1905. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

7.40 

6,990 

9.90 

10,210 

12.30 

1        16, 470 

14.70 

22,030 

7.50 

7,080 

10.00 

10,390 

12.40 

,        15,730 

14.80 

23,310 

7.60 

7,176 

10.10 

10.570 

12.50 

;        16,000 

14.90 

23,700 

7.70 

7,270 

ia20 

10,760 

12.60 

i        16,270 

15.00 

24,090 

7.80 

7,370 

ia30 

10,950 

12.70 

1        16.540 

16.10 

24,510 

7.90 

7,470 

10.40 

11,140 

12.80 

16,820 

1&20 

24,940 

&00 

7,575 

10.50 

11.340 

12.90 

17,110 

15.30 

25,370 

a.10 

7,680 

10.60 

11,540 

laoo 

17,400 

15.40 

25,810 

a20 

7,790 

ia7o 

11,750 

13.10 

!        17,690 

16.50 

26,260 

&30 

7,900 

10.80 

11.960 

13.20 

!        17,990 

15.60 

26,710 

&40 

8,020 

10.90 

12, 170 

13.30 

18.290 

16.70 

27,170 

&50 

8.140 

11.00 

12,390 

13.40 

18.590 

15.80 

27,640 

aeo 

8,265 

11.10 

12.610 

ia5o 

18,900 

15.90 

28,120 

8.70 

8,390 

11.20 

12.830 

13.60 

19,210 

16.00 

28,600 

8.80 

8,520 

11.30 

13.050 

13.70 

19.520 

16.20 

29,560 

&90 

8,650 

11.40 

13.280 

13.80 

'        19,840    , 

16.40 

30,630 

9.00 

8.790 

11.50 

13,510 

13.90 

20,160 

16.60 

31,510 

9.10 

8.930 

11.60 

13,740 

j       14.00 

20.480 

16.80 

32,500 

9.20 

9,  OHO 

11.70 

13.980 

14.10 

20,810 

17.00 

33,500 

9.30 

9,230 

11.80 

14.220 

14.20 

21,150 

17.20 

34,500    I 

9.40 

9.300 

11.90 

14,460 

14.30 

21,490 

17.40 

36.500 

9.50 

9.5S0 

12.00 

14.700 

14.40 

21.840 

17.60 

36,500 

9.60 

9,710 

12.10 

14,950 

14.50 

22,200 

17.80 

37.500 

9.70 

9,870 

12.20 

15,210 

14.60 

i        22,5(50 

18.00 

38,500     , 

9.80 

10,040    ; 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  on  27  dischaiw*  measure- 
ments made  during  1903- 19U5.    It  is  fairly  well  dedned  between  gage  heights  8.3  feet  and  16  feet. 
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EsHmaied  marUhly  discharge  oflUimns  River  near  Peoria,  IU.,for  1904. 
[Drainage  area,  13,250  square  miles.] 


Month. 


1904. 


March  21-<31... 

April 

May 

June 

July 

August 

September 

October 

November 

December  1-12. 


April 

May 

June 

July 

August 

September. 

October 

November. 
Docrmb«>!r.. 


Discharge  in  second-feet. 


Run-off. 


Minimum. 

Mean. 

Second-feet 

Depth  hi 
inches. 

67,650 

37,650 

51,330 

3.87 

1.58 

54,050 

26,440 

39,000 

2.94 

3.28 

28,410- 

13,910 

19,310 

1.46 

1.68 

13,910 

7,713 

11,000 

.830 

.926 

8,572 

7,118 

7,789 

.588 

.678 

8,092 

7,008 

7,577 

.572 

.660 

9,614 

6,860 

7,531 

.568 

.634 

9,822 

7,491 

8,508 

.642 

.740 

7,450 

7,156 

7,333 

.553 

.617 

7,400 

7,080 

7.186 

.542 

.242 

20,480 
35,500 
22,930 
13,740 
8.092 
10,)25 
8,044 
8,044 
8,355 


16,820 
16,820  I 
14,460 
8,044  ; 
7,576 
7,650 
7,006 
6,900 
7,491  j 


18,760 
24,580 
19,320 
10,490 
7,875 
9,134 
7,587 
7,473 
7,851 


1.42    ' 

1.86 

1.46    I 
.792 
.594 

.573 

.564 


1.58 
2.14 
1.63 
.913 
.685 
.769 
.661 
.629 
.684 


Note.— No  estimate  for  ice  period. 


DESPLAINES  RrVTER  NEAR  CHANNAHON,  II.L,. 

This  station  was  established  October  23,  1902.  It  is  located  just  above  the  mouth  of 
Jarkson  Creek,  2}  miles  southwest  of  Millsdale  and  2  miles  east  of  Channahon,  111. 

The  channel  is  straight  for  about  3^000  feet  both  above  and  below  the  station,  and  has  a 
width  of  360  feet  and  a  maximum  depth  of  16  feet  at  ordinary  stages.  Both  banks  are  low 
and  liable  to  overflow,  but  a  few  feet  from  the  top  of  the  banks  are  high  ridges  which  never 
overflow.    The  bed  of  the  stream  is  composed  of  gravel.    The  current  is  moderately  swift. 

Discharge  measurements  at  this  station  were  discontinued  April  14,  1904. 

The  gage,  which  was  read  during  1905  by  Ruth  Alexander,  is  a  vertical  staff.  The  bench 
mark  is  the  top  of  the  red-oak  hub  driven  in  the  bluff  between  Jackson  Creek  and  the  south 
bank  of  Desplaines  River,  about  300  feet  west  of  the  west  line  of  sec.  15,  T.  37  N.,  R.  9  E., 
third  principal  meridian;  and  is  on  the  farm  owned  by  George  Alexander;  its  elevation  is 
64.26  feet  below  the  Chicago  datum.  The  gage  is  set  with  its  zero  at  the  same  elevation  as 
the  zero  of  the  Chicago  datum. 

Information  in  regard  to  this  station  is  contained  in  the  fbllowing  Water^upply  Papers 
of  the  United  States  Geological  Survey: 

Description:  83,  pp  174,  175:  98,  pp  212,  213-214;  128,  pp  40-41. 

Discharge:  96,  pp  212,  214;  128,  p  41. 

Discharge,  monthly:  128,  p  43. 

Gage  heights:  96.  pp  213.  214-215;  128,  p  42. 

Rating  table:  128,  p  43. 
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DaUy  gage  height  f(i  in  feet,  ofDesplaines  River  Tiear  Channahorif  lU.,  far  1906. 


Day. 


Jan.     Feb. 


1 82.74 

2 1  82.85 

3 83.18 

4 83.05 

5 '. ,  82.89 

6 82.88 

7 83.1 

8 '  83.35 

9 ,  82.92 

10 1  82.92 

11 1  82.78 

12 j  82.48 

13 i  82.48 

14 82.2 

15 !  81.2 

16 j  80.5 

17 80.8 

18 1  81.15 

19 '  81.6 

20 81.95 

21 82.5 

22 82.68 

23 82.75 

24 1  82.85 

25 1  81.45 

26 1  80.6 

27 80.4 

28 '  80.4 

29 81.15 

30 81.05 

31 81.05 


80.8 
80.3 
79.8 
80.0 
80.1 
80.2 


82.1 
79.3 


Mar. 


78.5 
79.7 


79.8 


79.75 


79.9 


8a2 


82.2 

82.6 

82.5 

82.68 

82.72 

82.7 

82.85 

82.75 

82.76 

82.88 

82.7 

82.95 

82.88 

82.6 

82.38 

82.05 

82,08 

82.18 

82.12 

82.02 

81.75 

81.95 

82.0 

82.05 

82.28 

82.28 

82.32 

82.5 


Apr.  I  May.    June. 


82.52 

82.58 

82.25 

82.82 

82.8 

82.85 

82.7 

82.92 

82.98 

82.98 

83.48 

84  85 

84.2 

83.65 

83.6 

83.6 

83.62 

83.6 

83.55 

83^6 

81.6 

82.4 

82.65 

82.62 

82.78 

82.8 

82.55 

82.75 

82.82 

83.0 


82.92 

82.95 

83.08 

83.15 

8a3 

83.32 

83.56 

83.48 

83.6 

83.4 

82.3 

78.6 

78.5 

79.2 

79.6 

80.0 

80.4 

81.3 

82.18 

82.5 

83.0 

82.92 

83.32 

8a5 

83.6 

8a6 

83.72 

83.75 

83.68 

83.3 

83.62 


I 

I  83.72 

:  83.7 

83.65 

82.4 

82.52 

82.96 

sai 

8a3 

83.45 

82.65 

81.8 

82.58 

82.88 

8a  05 

82.12 

83.18 

8a25 

83.12 

83.1 

83.18 

83.25 

83.25 

83.22 


83.5 
8a  28 
8a  35 
8a  58 
8a  78 
8a52 


I         I 

July.    Aug.     Sept. 


8a5 
8a  55 
8a  45 

8a4 

8a3 

8a  45 


8a  42 
8a  82 
8a  85 
8a  88 
8a  85 

8a9 
8a3 
8a8 

83.3 
83.38 
83.55 
8a4 
8a25 
8a  55 
8a  50 
8a  48 
8a  65 
8a55 

8a3 

8a  35 
8a  25 

8ao 

8a  08 
82.88 


82.95 

8ai 
8a  15 

8a  22 

8a4 
8a5 
8a3 
I  8a3 
8ao 
8a3 

8a  35 

8a3 
8a2 
8a2 

8a  25 
8a25 
8a35 
8a  25 

8a  12 

8a  22 

8a  18 
8a  12 

82.95 
82.96 

8ai2 

83.2 

8a  18 
8a  18 
8ai 
8a  15 
8a  15 


8a  15 

82.05 

82.9 

82.4 

82.5 

82.52 


82.7 
82.95 
8a08 
8a  02 

sai 


Oct. 


8a2 

83.2 
83.15 
8a  15 

8a  15 

8a2 

8a  15 

8a2 

8a3 

8a2 

8a22 

8a2 

8a  32 

8ai 

8a25 
8a  38 
83.35 


8a  42 
8a  32 
8a  42 

8a3 

8a35 

8a3 
8a3 
8a3 
8a3 
8a2 
8a3 
8a4 

8a  42 
8a  35 
8a  42 

8a3 
8a5 


Nov.  '  Dec. 


8a  25 
83.15 
8a  06 
82.96 
8a  22 
82.88 
82.88 
8a  05 
83.3 
8a  55 
8a  06 

8a  18 
8a8 


8a75 

8a9 

8a85 
83.88 

8a8 
8ai 

sai   I 
8a2  ' 

83.68 
8a  78 
8a  88 
8a9 
83.85 
8a  85 
84.08 
84.38 
84.35 


83.15 

83.16 

83.35 

8a2 

8a  35 

8a28 

8a4 

8a28 

8a  22 

8a4 

8a  35 
83.32 

sass 

8a  36 
8a45 


84.35 

8a  28 

8a8 

8a4 

84.35 

84.68 

8a25 

84.6 

8a6 

84.6 

8a6 

84.4 

8a6 

84.4 

83.42 

84.1 

8a5 

8a6 

8a5 

8ai 

8a  35 

8a4 

8a5 

8a  25 

8a  52 

8a  48 

a  All  gage  heights  of  this  9tation  are  negative,  being  below  Chicago  datum. 
Note.— River  frozen  half  over  February  7-28.    Gage  heights  are  to  water  surface  in  a  hole  in  the  ice. 

KANKAJCBE  RIVER  AT  DAVIS,  IXI>.  I 

This  station  was  established  July  13,  1905.  It  is  located  at  the  railroad  bridge  at  Davis, 
8  miles  west  of  Hamlet,  Ind. 

The  chamiel  is  straight  for  about  500  feet  above  and  below  the  station.  The  right  bank 
consists  of  grass  and  farm  lands  and  the  left  is  low  and  wooded;  both  banks  are  subject  to 
overflow  during  high  stages.  The  bed  of  the  stream  is  sandy  and  slightly  shifting.  All  the 
water  passes  to  the  left  of  the  right  abutment  of  the  bridge.  A  portion  of  the  flood  water 
passes  through  another  trestle  about  500  feet  to  the  left  of  the  main  channel.  The  velocity 
is  medium  at  ordinary  stages.     The  section  is  well  adapted  for  measurements. 

Discharge  measurements  are  made  from  the  railway  bridge,  which  is  supported  by  several 
trestle  bents.  The  initial  point  for  soundings  is  the  inner  face  of  the  left  pile  bent  of  the 
structure. 

A  vertical  staff  gage,  which  was  read  during  1905  by  M.  H.  Fancher,  is  fastened  to  the 
upstream  side  of  one  of  the  pile  bents  of  the  bridge.  It  is  referred  to  bench  marks  as  foUows: 
(1)  The  rail  base  at  sounding  point  No.  6:  elevation,  16.67  feet  above  zero  of  gage.  (2)  Top 
of  the  12-inch  cap  directly  over  the  gage;  elevation  above  gage  datum,  13.71  feet.  (3) 
Horizontal  line  of  five  nails  in  a  telegraph  pole  about  7  feet  north  of  point  150  feet  from 
initial  point  for  soundings;  elevation  above  datum  of  gage,  11.95  feet. 
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Discharge  measurements  ofKavkakee  River  at  Davis j  Ind.,  in  1905. 


Date. 

Hydrographer. 

i  Width. 

Area  of 
bection. 

241 
238 

Mean 
velocity. 

Feet  per 
second. 

0.88, 

1.33 

1 

heiS^. 

Feet. 
4.55 

4.70 

Di»- 
chaige. 

August  22 

October  3 

M.  S.  Brennan 

do 

Feet. 
!         72 

'     " 

Seamd- 
/eet. 

213 

317 

. 

Daily  gage  height,  in  feet,  of  Kankakee  River  at  Davis,  Ind.,  for  1905. 


Day. 


July. 


Aug.    Sept, 


9..z:.:j.:' 

10 ' 

11 ' 

12.    .       . 

13...:.:.  T  : 

14 

7.5 

15 

....     7.6 

16 

7.3 

1 

4.9  1 

4.7 

4.9 

&4 

4.9 

7.3 

4.8  ' 

7  8 

4.6  1 

7.9 

5.6 

7.8 

5.2 

7.2 

4.9, 

6.5 

4.6! 

6.0 

4.6  1 

&9 

4.6 

5.7 

4.6  1 

5.6 

4.8' 

5.5 

46  1 

5.4 

4.6  1 

5l2 

4.8' 

5.3 

Oct.  I  Nov.  I  Dec. 


Day. 


July.   Aug.    Sept.  Oct.    Nov.    D*c. 


I 


4.6 
4.6' 

46  I 
4.6  ' 
4.6| 
4.6  ' 
46  I 
46 
46  I 
47 

;;| 

46  I 
45  ' 

45: 

4.5  ; 


48  I     5.8  I    17 1     6. 


1 


49  I 

49  I 

48  ' 

49  i 
49  . 
5.5 
5.5  I 
5.4 
5.3  I 

5.2' 

5.1  I 
5.1  ' 
5.0  I 
5.0  ' 
5.0 


5.7  , 
5.5' 


.f23. 

-;  24. 

.1'  25. 

.|;26. 
J   27. 

■II  28- 
.  29. 
.||30. 
.|   31. 

II 


.;  5.8 1 

.  &4| 

.  5.2 

.  5.0  I 

.1  49, 

.1  4  8 

•  ^"  ' 

-I  4-7 

"i  ^^ 

.1  48' 

-!  5.7 1 

.;  5.5 

.1  &2I 


47 1 

46 
46  ' 

48  ! 
47 

49  ' 

46  i 
46 

49  : 

5.0  I 
&0 

48  i 
48  I 

47  I 
46! 


5.6 
5.4 
5l3 
5.2 
5.1 
5.0 
49 
49 
48 
47 
4  7 
4  7 


46 
48 
49 
&0 
5.0 
5.0 
5.0 
49 
49 
48 
48 
48 
48 
47 
46 


5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
49 
49 
5.0 
5.0 
5.0 
5.1 
5.2 
5.9 


KANKAKEE  RFVER  AT  MOMEXCE,  ILL. 

This  station  was  established  February  22,  1905.  It  is  located  on  the  highway  bridge 
in  Momence,  111.,  about  one-half  mile  below  the  Chicago  and  Eastern  Illinois  Railvar 
bridge. 

The  channel  is  straight  for  700  feet  above  and  below  the  station.  Both  banks  are  high, 
rocky,  and  do  not  overflow.  The  bed  of  the  stream  is  composed  of  solid  limestone  rock. 
is  free  from  vegetation,  and  is  permanent.  The  river  at  this  station  is  divided  by  an 
island,  which  begins  about  a  mile  above  the  bridge  and  terminates  about  500  feet  below. 
There  are  two  channels  at  all  stages,  broken  by  the  piers  of  the  bridge.  The  left  channel, 
in  which  most  of  the  water  flows,  is  admirably  adapted  to  measurements  at  low  wat«-;  the 
right  channel  is  wide,  with  a  rougher  bed,  which  may  affect  the  accuracy  of  measurements 
made  at  any  stages  of  water  above  the  ordinary.  The  current  is  swift.  There  are  no  dams 
or  falls  in  the  vicinity. 

Discharge  measurements  are  made  from  the  five-span  bridge  to  which  the  gage  is  attached. 
Two  spans  of  the  bridge  are  over  the  south  and  three  spans  over  the  north  channel.  The 
initial  point  for  soundings  in  the  south  channel  is  1  foot  to  the  left  of  the  inner  face  of  the 
left  abutment;  that  for  the  north  channel  is  1  foot  to  the  left  of  the  inner  face  of  the  left 
abutment. 

A  standard  chain  gage,  which  was  read  during  1905  by  J.  L.  Clark,  is  attached  to  the 
downstream  side  of  the  second  span  from  the  left  bank.  The  length  of  the  6hain  from  the 
end  of  the  weight  to  the  marker  (end  of  copper  chain)  is  17.66  feet.  The  gage  is  refierwi 
to  bench  marks  as  follows:  (1)  Top  of  the  city  hydrant  one  block  south  of  the  highway 
bridge;  elevation,  12.40  feet.  (2)  Northeast .  comer  of  north  abutment  of  the  south 
bridge;  elevation,  13.93  feet.     (3)  Momenc^  city  bench  mark,  on  the  water  tablet  k>cated 
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on  the  northwest  comer  of  the  Central  A<mse;  elevation,  14.62  feet.  All  elevations  are 
above  datum  of  gage,  which  m  5.38  feet  above  Momence  city  datum.  The  city  datum  is 
607.06  feet  abova  nwti  sea  level. 

Discharge  measurements  of  Kankakee  River  at  Momence ^  lU.f  in  1905. 


Date. 


Hydrographer. 


,  Width 


I  Area  of  |     Mean 


I     Dis- 


section. ;  velocity.  I   height,  i  charge. 


February  22 . . 
tfaichlS 


F.  W.  Hanna.. 

S.  K.  Clapp 

May  11 1  M.  ST  Brennan  . 

May  15. '  F.  W.Hanna.. 

June25 M. 8. Brennan . . 

July  29 do 

August  26 do 

September  12 . . ' do 

October  6 do 


tel. 

Square 
feet. 

Feel  per 
second. 

Feet. 

Secondr- 
feet. 

481 

261  1 

1.40 

2.90 

a365 

482 

941 

2.91 

2.78 

2,737 

402 

1,197 

3.32 

3.35 

3,974 

406 

1,513 

3.55 

3.95 

5,370 

485 

845 

2.45 

2.65 

2,072 

463 

577 

1.96 

2.18 

1,140 

442 

450  ' 

1.52 

1.96 

685 

450 

508 

1.97 

2.19 

1,179 

431 

414 

1.43 

1.78 

598 

a  Ice  measurement. 


DaUy  gage  height  ^  in  feet  ^  of  Kankakee  River  at  Momence^  IU.,for  1906. 


Day. 


9. 
10.. 
11.. 
12. 
13. 
14., 
1*, 


18.. 
19., 
20.. 
21., 
22. 
23.. 
24., 
25.. 
26.. 
27., 
28.. 
29.. 
30.. 
31.. 


Feb.      Mar.      Apr. 


2.95 

3.1 

3.7 

3.8 

3.6 


3.8 

3.9 

3.8 

3.6 

3.8 

3.9 

4.5 

2.6 

2.7 

2.7 

2.8 

2.8 

2.8 

2.8 

2.8 

2.8 

2.9 

3.0 

3.05 

3.05 

3.0 

2.9 

2.9 

3.15 

3.2 

3.2 

3.1 

3.05 

3.1 

3.1 

3.1 


3.15 

3.15 

3.1 

3.1 

3.05 

3.05 

3.0 

2.9 

2.9 

2.85 

2.85 

2.8 

2.75 

2.7 

2.7 

2.6 

2.55 

2.5 

2.5 

2.65 

3.15 

3.2 

3.1 

3.0 

2.9 

2.9 

3.0 

3.0 

3.0 

3.0 


May.    5une. 


2.9 
2.9 
2.9 
3.0 
3.0 
3.0 
2.95 
2.9 
2.9 
2.85 
3.4 
4.5 
4.4 
4.2 
>4.0 
3.85 
3.95 
3.95 
3.85 
3.8 
3.7 
3.6 
3.55 
3.5 
3.45 
3.7 
3.75 
3.6 
3.5 
3.6 
3.55 


n 


3.5 

3.35 

3.2 

3.25 

3.25 

3.05 

2.9 

2.8 

2.7 

2.8 

3.3 

3.25 

3.1 

3.0 

2.8 

2.7 

2.6 

3.0 

3.0 

2.8 

2.75 

2.75 

2.7 

2.7 

2.65 

2.66 

2.7 

2.7 

2.6 

2.6 


July. 


2.55 

2.5 

2.5 

2.45 

2.4 

2.4 

2.32 

2.3 

2.38 

2.42 

2.5 

2.48 

2.4 

2.32 

2.25 

2.2 

2.13 

2.12 

2.15 

2.18 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.12 


Aug.     Sept. 


2.05 
2.05 
2.0 
2.0 
2.0    I 
2.0 
1.98  , 
1.95  I 
1.95  I 
1.9 

1.82  ' 
1.9 
2.0 
2.06  I 
2.05  I 
2.0 
1.95  ! 
1.95 
2.0 
1.95  I 
1.95 
1.9    I 

1.9   ; 

1.9    I 
1.88  I 
1.8 
1.8 
1.75  I 
1.75 
1.78  ! 


1.8 

2.7 

3.05 

2.85 

2.6 

2.42 

2.32 

2.22 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.25 

2.25 

2.22 

2.2 

2.2 

2.15 

2.1 

2.1 

2.02 

2.0 

2.0 

1.95 

1.95 

1.9 


Oct. 


1.92 

1.9 

1.9 

1.85 

1.82 

1.8 

1.75 

1.75 

1.7 

1.75 

1.75 

1.72 

1.7 

1.7 

1.7 

1.7 

1.7 

1.72 

1.78 

1.8 

1.75 

1.78 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 


Nov. 


Dec. 


2.05 

2.05 

2.15 

2.1 

2.25 

2.05 

2.0 

2.1 

2.3 

2.3' 

2.0 

2.3 

2.35 

2.1 

1.95 

2.05 


a  Oage  height  interpolated. 
Note.— No  ice  record  for  this  station. 
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Station  rating  table  for  Kankakee  River  at  Mojnenee,  lU.yfrom  February  £4.  to  December  Sl^ 

1906. 


Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. , 

1 

Gage 
height. 

'  Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Feel. 

Second-feet  .\ 

Feet. 

Second-feet. 

1.60 

310 

2.40 

1         1,590    ' 

3.20 

3,460    ' 

3.90 

5.300    , 

1.70 

410 

2.50 

1,810 

a30 

1         3,710 

4.00 

5.570 

1.80 

520 

2.60 

'          2,030 

3.40 

1          3,970 

4.10 

5,840 

1.90 

650 

2.70 

2,260 

3.50 

4,230 

4.20 

6,120    1 

2.00 

810 

2.80 

2,490 

aeo 

4,490 

4.30 

6,400    1 

2.10 

980 

2.90 

2,730 

3.70 

4,760 

4.40 

6.680    I 

2.20 

1,170 

3.00 

1          2,970 

3.80 

5,030 

4.50 

6,fi«    i 

2.30 

1,380    . 

MO 

1          3,210 

' 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  on  eight  dlschaiye  meas- 
urements made  during  1905.  It  is  fairly  well  defined  between  gage  heights  2.1  feet  and  4  feet.  Below 
gage  height  2.1  feet  the  table  is  uncertain,  as  the  two  lowest  measurements  are  inconsistent. 

Estimated  monthly  discharge  of  Kankakee  River  at  Momencej  lU.ffor  1906. 


Month. 


Dischaige  in  second-feet. 
,  Maximum.  I  Minimum.  I    Mean. 


February  24-28 

March ^ 

April..  J 

May I 

June 

July 

August • 

September 

Octol)er I 

November 

December  1-16 


5,030 

2,830 

6,960 

2,060 

3,460 

1,810 

6,960 

2,610 

4,230 

2,090 

1,920 

1,018 

946 

465 

3,090 

650 

682 

410  ' 

895 

Sto 

1,485 

, 

4.068 

3,3fi2 

2,744 

4.2S! 

2,753 

l.»18 

710 

1,262 

300 

721 

i.as3 


YELLOW  RIVER  AT  KNOX,  IND. 

This  station  was  established  August  21,  1905.  It  is  located  on  the  North  Heaton  Street 
Highway  Bridge,  100  rods  north  of  the  New  York,  Chicago  and  St.  Louis  Railroad. 

The  channel  is  straight  for  about  200  feet  above  and  300  feet  below  the  station.  Both 
banks  are  high  and  wooded  and  are  liable  to  overflow  at  extremely  high  stages.  At  time 
of  floods  part  of  the  water  will  pass  through  a  small  masonry  arch  about  100  feet  to  the 
right  of  the  right  abutment.  The  bed  of  the  stream  is  composed  of  sand  and  is  slightly 
shifting.     The  current  is  fairly  swift. 

Discharge  measurements  are  made  from  the  single-span  highway  bridge,  downstream 
side.     The  initial  point  for  soundings  is  the  downstream  inner  face  of  the  left  abutment. 

A  standard  chain  gage,  which  was  read  during  1905  by  William  B.  Shaw,  is  located  on 
the  floor  of  the  bridge,  downstream  side.  The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  19.62  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  West 
end  of  top  surface  of  north  abutment;  elevation,  15.20  feet.  (2)  Nails  in  trunk  of  double 
birch  tree  60  feet  west  of  west  hand  rail;  elevation,  8.10  feet.  (3)  Top  of  west  wing  wall 
of  south  abutment;  elevation,  14.50  feet.  Bench  marks  Nos.  1  and  3  are  painted  red  <» 
the  surface  of  the  stones.     Elevations  are  above  gage  datum. 


Date. 
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Ditckarge  measuremerUs  of  YeUow  River  ai  KnoXj  Ind.y  in  1905. 

Area  of  I    Mean 
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Hydrographer. 


Width.; 


section.  ,  velocity,     heigi 


Gage 
leight. 


Dis- 
charge. 


August  21 '  M.  S.  Brennan. 

Octobers ' do 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


I 


Feet. 
91 
94 


Square  ,  Feet  per 
feet.     I   seeond.  \ 
98  1.45  I 


Second- 
Feet,     i     feet. 

2.02  142 

2.03  I  151 


Daily  gage  height,  in  feet,  of  Yellow  River  at  Knox,  Ind.,for  1906, 


Day. 


Aug.   Sept.  Oct.  I  Nov.    Dec. 


J. 


I 


Day. 


Aug.  I  Sept.  Oct.    Nov.  |  Dec. 


1.9 
2.5 
2.9 
3.0 
3.0 
3.0 
2.9 
2.7 
2.4 
2.4 
2.4 
2.3 
2.3 
2.0 
2.0 
2.4 


1" 


2.0 

2.0  I 

1.9 

1.9  I 

1.7  I 

1.6  I 

1.6 

1.6 

1.7 

1.7 

1.6 

1.6 

1.5 

1.4 

1.4 

1.4 


2.1 

2.0  I 
2.0  I 
2.1, 
2.2 
2.3  I 

2.5  I 

2.6  1 

2.9  ' 

2.9  I 
2.9  I 

2.7  I 
2.5  I 
2.4 
2.3  I 


3.3 
3.5 
3.5 
3.5 
3.5 


3.4  i|  22. 
3.4      23. 


3.4 
3.3 
3.1 
3.0 
2.8 
2.6 
2.6 
2.5 
2.6 


24., 

,25., 
I  26.. 

27. 
I  28.. 
I  lO., 

30. 
'  31.. 
I 


1.2 
1.2 
1.1 
M 
1.0 
1.0 


1.3 
1.4 
1.7 
1.9 


2.6 

2.7 

2.7 

2.9 

2.1 

2.1 

2.9 

2.9 

2.7 

2.4 

2.3 

2.1 

2.0  ' 

2.0  I 


1.4 
1.8 
2.0 
2.4 
2.5 
2.6 
2.6 
2.5 
2.4 
2.3 
2.3 
2.3 
2.2 
2.2 
2.2 


2.2 

2.2  ! 
2.2  ' 

2.2  I 
2.1 
2.1  I 

2.1  I 

2.2  I 
2.2 

2.3  I 

2.4  I 

2.6  I 

2.7  I 
3.0  , 


FOX  RnrER  AT  SHERIBAN,  ILL. 

This  station  was  established  in  September,  1905,  by  F.  W.  Hanna.  It  is  located  at  the 
Glen  Park  highway  bridge  at  Sheridan,  III. 

The  channel  is  straight  for  about  1,000  feet  above  and  1,500  feet  below  the  station.  The' 
current  is  medium.  The  right  bank  is  high  and  rocky,  sparsely  wooded,  and  does  not 
overflow.  The  left  bank  is  low,  sparsely  wooded,  and  overflows  during  high  stages,  the 
water  passing  over  the  road-  The  bed  of  the  stream  is  clean  and  permanent.  There  is 
but  one  channel,  broken  by  the  piers  of  the  bridge.  Depth  of  water  at  ordinary  stage,  5 
feet. 

Discharge  measurements  are  made  from  the  upstream  side  of  the  two-span  steel  highway 
bridge,  which  has  a  total  length  of  206  feet.  There  is  also  a  timber  trestle  approach,  52  feet 
long,  on  the  left  bank.  The  initial  point  for  soundings  is  the  inner  face  of  the  right  abut- 
ment, at  the  top,  on  the  upstream  side.  Mc^asurements  should  be  good  up  to  the  stage  at 
which  the  river  overflows  the  left  bank.  Flood  measurements  may  be  taken  from  the 
railroad  bridge  50  rods  downstream. 

A  standard  chain  gage  is  fastened  to  the  guard  rail  of  the  bridge  on  the  downstream  side ; 
length  of  chain,  28.09  feet.  During  1905  the  gage  was  read  once  each  day  by  Robert  H. 
Campbell.  Bench  marks  were  established  as  follows:  (1)  A  red-paint  mark  and  the  letters 
'*U.  S.  B.  M."  on  top  of  the  clyindrical  abutment  pier  supporting  the  end  of  the  first  span 
of  the  bridge  at  the  left  bank;  elevation,  23.05  fe«t.  (2)  Point  of  the  top  of  a  flat  rock  on 
the  right  bank,  29.3  feet  west  of  the  initial  point  for  soundings;  elevation,  31.70  feet. 
Elevations  refer  to  the  gage  datum. 
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Discharge  measurements  of  Fox  River  at  Shendarif  lU.y  in  1905, 


Date. 

Ilydrographer. 

- 
Width. 

Area  of      Mean 
section,   velocity. , 

Gase 
hei^t. 

Feet. 
4.05 
4A2 

Dis- 

charge. 

September  19 . . 
October  31 

H anna  and  Brennan..         .  . 

Feet. 
199 
199 

Square     Feet  per 
feet.        second. 
1,020           1.06 
1,005  ,         1.07  : 

Seconds 
feel. 

M.  S.  Brennan 

1.0?» 

DaUy  gaff0  height ,  infeety  of  Fox  River  ai  Sheridan,  III.  ^  for  1906. 


1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Dav. 


Sept. 


Oct. 


Nov.   ,    Dec.     I 


Day. 


Sept.  ,    Oct.       Nov. 


3.95 

3.9    ' 


3.4 

4.05 

3.3 

4.0 

3.5 

3.95 

3.6 

3.9 

3.5 


I 


I 


17. 
18.. 
19.. 
20. 
21. 
22. 
23. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


4.05 

3.95 

3.9 

3.95 

3.85 

3.75 

3.7 

3.8 

3.75 

3.7 

3.7 


T 


De.'. 


3.5  ; 

3.85   . 

3.75 

X9     . 

*-^     1 

3.9     . 

4.35  1 

3.8 

3.65 

4.25 

3.96   . 

4.25  1 

3.9     . 

4.3    ' 

3.9     . 

4.25 

03.85   . 

4.45  ' 

3.8     . 

4.4 

3.65   . 

4.35  , 

3.45 

3.7 

4.3 

4.05   . 

4.2 

4.2     . 

4.05 

4.15    . 

4.15  ' 

I 


I 


o  Gage  height  interpolated. 
Note.— River  frozen  December  3-31.    Gage  heis^ts  are  to  water  sarface  in  a  hole  In  the  ioe. 


SANGAMON  RFV^ER  AT  1>ECATUR,  ILL,. 

This  station  was  established  April  29,  1905.  It  is  located  at  the  ''Cowford"  Bridge  on 
East  Cantrell  street,  Decatur,  111. 

The  channel  is  straight  for  500  feet  above  and  1,000  feet  below  the  station.  Both  bank.s 
are  low,  covered  with  some  brush  and  willows,  and  subject  to  overflow,  but  all  the  wat^r 
passes  between  the  abutments  of  the  bridge,  as  the  roadway  is  high.  The  bed  of  the  stream 
is  composed  of  clay  and  rocks,  is  free  from  vegetation,  and  is  permanent.  Thfi  current  is 
sluggish.  About  one-fourth  mile  below  the  bridge  is  a  fordway,  and  several  miles  below 
the  station  is  a  small  dam,  used  to  impound  -water  for  the  city  water  supply. 

Discharge  measurements  are  made  from  the  downstream  side  of  the  single-span  sXeA 
bridge  to  which  the  gage  is  attached.  Low-water  gagings  are  best  made  by  wading  at  the 
ford,  one-fourth  mile  below  the  bridge.  The  initial  point  for  soundings  is  the  fac«  of  the 
left  abutment,  downstream  side,  marked  with  a  circle  on  the  guard  rail  and  post  of  the 
bridge. 

A  standard  chain  gage,  read  by  Miss  Hattie  Devore,  is  fastened  to  the  floor  of  the  bridge, 
downstream  side.  The  length  of  the  chain  from  the  end  of  the  weight  to  the  end  of  the 
chain  proper  is  28.01  feet.  The  gage  is  referred  to  bench  marks  as  follows:  (1)  Top  of 
bottom  chord  of  truss  of  bridge  opposite  the  weight  of  the  gage,  downstream  side;  elevation. 
26.84  feet  above  datum  of  gage.  (2)  Top  of  the  downstream  comer  of  the  right  abutment 
at  the  bridge  seat. 

This  station  was  discontinued  September  10,  1905. 


ILLINOIS   RIVER   DRAINAGE    BASIN.  107 

Discharge  mfosurements  of  Sangamon  River  at  Decatur,  III.,  in  1905. 


Dttte. 


April  20.. 
May  18... 


Hydrographer. 


Width 


S.  K.  Clapp. 
....do 


Feel. 
19D 


Area  of 
section. 

Mean 
velocity. 

hel^. 

Feet  per 
second. 

Feet. 

973 

0.81 

10.12 

9U 

.m 

&82 

Dis- 
charge. 


Second- 
feet. 

783 

555 


DaUy  gage  height,  in  feet,  of  Sangamon  River  at  Decatur,  IU.,for  1905. 


Day. 

Apr.   May. 

June. 

July. 

AU.. 

Sept. 

Day. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

1 ' 0.8 

7.7 
7.5 
7.4 
7.2 
6.9 
6.8 
6.7 
6.8 
6.7 
6.5 
6.8 
7.3 
8.4 
8.7 
8.0 
7.8 

6.2 
6.3 
6.3 
6.8 
6.9 
8.1 
8.2 
8.3 
8.0 
8.9 
9.4 
9.8 
9.4 
9.5 
9.0 
8.4 

6.0 
6.1 
6.2 
6.1 
6.2 
6.1 
6.0 
6.0 
6.0 
5.9 
5.8 
6.0 
6.0 
6.0 
6.0 
6.0 

5.8 
5.9 
6.6 
6.2 
6.0 
5.9 
6.8 
5.8 
5.8 
5.9 




1 
17 

9.6 
8.8 
8.5 
S.2 

7.4 
7.2 
7.0 
6.7 
6.6 
6.7 
6.6 
6.5 
6.7 
6.6 
6.4 
6.5 
6.3 
6.3 

7.9 
7.5 
7.3 
7.0 
7.2 
6.8 
6.7 
6.5 
6.4 
6.3 
6.2 
6.4 
.6.2 
6.3 
6.1 

6.0 
5.9 

2                 . 

9.2 
8.9 
8.5 
8.5 
9.0 
9.4 
9.2 
8.9 
8.7 
8.3 

18 

3 

^^::::::::r::: 

5.9  '  .     .. 

4 

20 1 

Isl 

5 

21 1 7.9 

1 

5.8    

6 1 

7 

8 

22 ' 

i  23 

7.7 
7.4 
7.4 
7.1 
7.2 
7.0 
7.0 
7.1 

5.9   

6.9   

24 

6.0  ' 

9  

25 

5.9! 

10 

• 

26 

6^8  '   

11 

27 

6.0 
5.9 
5.8 

12       

8.2 
8.8 
9.8 
10.6 
10.7 

28 

13 

^29 

30 

10.1 

14 

10.0      7.fi 

6.9  ! 

15     .  ■. 

31 

7.9 

s.s\       . 

16 

INDEX 


A.  Page. 

Acicnowledgmeiitfl  and  cooperation 16 

Acre-foot,  definition  of 8 

Anoka,  Minn. 

Mississippi  River  at: 

description 52 

discharge 53 

gage  heights 53 

Rum  River  near: 

description 54 

discha  rge 54 

discharge,  monthly 56 

gage  heights 55 

rating  table 55 

B. 

Babb,  C.  C,  district  covered  by 16 

Babb,  Mont. 

Kennedy  Creek  near: 

description 24 

discharge 25 

discharge,  monthly 26 

gage  heights 25 

rating  table 25 

St.  Mary  River  near: 

description.'. 17 

discharge 17,26 

discharge,  monthly 19 

gage  heights 18 

rating  toble 18 

Swlftcurrent  Creek  near: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

Black  River  at— 
NeilUville.  Wis.: 

description 6.') 

discharge 66 

discharge,  monthly 67 

•  gage  heights 66 

rating  table 67 

Black  River  basin: 

description 65 

Brennan.  M.  S.,  acknowledgment  to 16 

C. 

Cable  station,  figure  showing II 

Cardston,  Alberta. 

St.  Mary  River  near: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 


Cedar  Rapids,  Iowa.  Page. 
Cedar  River  at: 

description 86 

discharge 86 

discharge,  monthly 88 

gage  heights 87 

rating  table 87 

Cedar  River  at— 

Cedar  Rapids,  Iowa: 

description 86 

discharge 86 

discharge,  monthly 88 

gage  heights 87 

rating  table 87 

Chandler,  E.  F.,  acknowledgment  to 16 

Channahon,  111. 

Deeplaines  River  near: 

description 100 

gage  heights 101 

Chippewa  River  near— 
Eau  Claire,  Wis.: 

description 59 

di  scharge 50 

discharge,  monthly 61 

gage  heights 60 

rating  table 61 

Chippewa  River  basin: 

description 50 

Clapp,  S.  K.,  acknowledgment  to 16 

Computation,  methods  of 14-16 

rules  for 8-9 

Cooperation  and  acknowledgments 16 

Crain,  A.M.,  acknowledgment  to 16 

Crookston,  Minn. 

Red  Lake  River  at: 

description 37 

discharge 37 

discharge,  monthly 39 

gage  heights 38 

rating  table 39 

Current  meters,  classes  of 12 

methods  of  using 13-14 

D. 
Davis,  Ind. 

Kankakee  River  at: 

description 101 

discharge '. 102 

gage  heights 102 

Dearborn,  Frank,  acknowledgment  to 16 

Decatur,  Hi. 

Sangamon  River  at : 

description 106 

discharge 107 

gage  heigh ts 107 

Des  Lacs  River  at— 
Foxholm,  N.  Dak.: 

description 47 

109 


110 


INDEX. 


Dee  Lacs  River  at—  Page. 

Foxholm,  N.  Dak.— Continued. 

discharge 48 

discharge,  monthly 49 

gage  heights 48 

rating  Uble 49 

Des  Moines,  Iowa. 

Dea  Moines  River  at: 

description 92 

discharge 92, 96 

discharge,  monthly "94 

gage  heights 93 

rating  table 93 

Raccoon  River  at: 

discha  rge 96 

Des  Moines  River  at— 
Des  Moines,  Iowa: 

descri  ption 92 

discharge. 92,96 

discharge,  monthly 94 

gage  heights 93 

ratmg  table 93 

Fort  Dodge,  Iowa: 

description 90 

discharge 90, 96 

discharge,  monthly 92 

gage  heights 91 

rating  table 91 

Keosauqua,  Iowa: 

description 94 

discharge 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Dcs  Moines  River  basin: 

descri  ptlon 90 

miscellaneous  measu  rements  in 96 

Dcs  Plaines  River  near— 
Channahon,  111.: 

description 100 

gage  he.ghts 101 

Drainage  basins,  list  of 6-7 


Eau  Claire,  Wis. 

Chippewa  River  near: 

description 

discharge 

diHcha  rge.  monthly . 

gage  heights 

rating  table 


59 

59 

61 

60 

61 

Equivalents,  table  of 9-10 


Fargo,  N.  Dak. 
Red  River  at: 

description 27 

discharge 28 

discharge,  monthly 29 

gage  heights 28 

rating  table 29 

Fergus  Falls,  Minn. 

Ottertuil  River  near: 

description 33 

discharge 33 

discharge,  monthly 35 

gapp  heigh ts 34 

nittng  table 35 


Flambeau  River  near—  Pagp. 
Ladysmith,  Wis.: 

descri  ption 6-' 

discharge 62 

discharge,  monthly 61 

gage  heights fi.' 

rating  table ft* 

Floats,  use  of,  in  measuring  discharge 12 

Fort  Dodge,  Iowa. 

Des  Moines  River  at: 

description <^» 

discharge 90.96 

discharge,  monthly 9".' 

gage  heights 91 

rating  table 9L 

Fox  River  at— 
Sheridan.  III.: 

description luj 

discharge :<  6 

gage  heights UK 

Foxholm,  N.  Dak. 
Des  Lacs  River  at: 

description 47 

discharge 4.*» 

discharge  monthly 4*< 

gageheights     4% 

rating  table 45» 

Mouse  River  near: 

description 42 

discharge 4 » 

discharge,  monthly 4* 

gage  heights +" 

ra  ting  table 44 

Freeman,  W.  B.,  acknowledgment  to lt> 

C 

Gaging  stations,  equipment  of 11.2 

Grand  Forks,  N.  Dak. 
Red  River  at: 

description 29-.») 

discharge :• 

discharge,  monthly 

gage  heights I 

rating  table 

n. 

Haggart,  N.  Dak. 

Sheyenne  River  near: 

description 3.v  >> 

discharge P^ 

gage  heights * 

Hanna,  F.  W .,  district  covered  by :^ 

Hudson  Bay  drainage: 

General  features  of i« 

Hydrographers,  list  of !»■ 

Hydrographic  surveys,   annual   appropria- 
tions for 

organiEation  and  scope  of 

I. 

Ice-covered  streams,  method  of  measuring 

flow  of U 

Illinois  River  near— 
Peoria,  III.: 

description y7 

discharge !^ 

discharge,  monthly Id 


INDEX. 
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Illinois  River  ne«r—  Page. 

Peoria,  111.— Continued. 

gage  heights 08 

rating  Ublc » 

minois  River  basin: 

deacription  of 97 

Iowa  City,  Iowa. 
Iowa  River  at: 

deacription 83 

discharge 83 

discharge,  monthly 85 

gagehelghto 84 

rating  table.'. 85 

Iowa  River  at— 
Iowa  City,  Iowa: 

description 83 

diflchiurge 83 

discharge,  monthly 85 

gageheighU 84 

rating  Uble 85 

Iowa  River  basin: 

description  of 82 

J. 
Janesvllle,  Iowa. 

Red  Cedar  River  at: 

description 88 

discharge 88 

discharge,  monthly 90 

gage  heights 89 

rating  table 89 

K. 
Kankakee  River  at— 

Davis,  Ind.: 

description 101 

discharge 102 

gage  heights 102 

Kankakee  River  at— 

Momence,  111.: 

description 102-103 

discharge 103 

discharge,  monthly 104 

gage  heights 103 

rating  table 104 

Kennedy  Creek  at  and  near— 

Babb,  Mont.: 

description 24 

discharge 25 

discharge,  monthly 26 

gage  heights '2.> 

rating  table 25 

moutb,  Montana: 

discharge 26 

Keosauqua,  Iowa. 

Des  Moines  River  at: 

description 94 

discharge 95 

discharge,  monthly 96 

gage  heights 95 

rating  table 96 

Kimball,  Alberta. 

St.  Mary  canal  at: 

discharge 26 

St.  Mary  River  at: 

discharge 26 

Knox,  Ind. 

Yellow  River  at: 

description 104 


Knox,  Ind.— Continued.  Page. 
Yellow  River  at: 

discharge 105 

gage  heights 105 

L. 
Ladyamlth,  Wis. 

Flambeau  River  near: 

description 62 

discharge 62 

discharge,  monthly 64 

gage  heights 63 

rating  table 64 

M. 

Mankato,  Minn. 

Minnesota  River  near: 

description 56 

discharge 57 

discharge,  monthly 58 

gage  heights 57 

rating  table 58 

Merrill,  Wis. 

Wisconsin  River  at: 

description 68 

discharge 69 

gage  heights 60 

Methods  of  computing  run-off 14-16 

of  measuring  stream  flow 10-14 

Miner's  inch,  definition  of 7 

Minnesota  River  near— 
Mankato,  Minn.: 

description 56 

discharge 57 

discharge,  monthly 58 

gage  heights 57 

rating  table 58 

Minnesota  River  basin : 

description  of 56 

Minot,  N.  Dak. 
Mouse  River  at: 

description 45 

discharge 45 

discharge,  monthly 47 

gage  heights 46 

rating  Uble 46 

Mississippi  River  at  and  near— 
Anoka,  Minn.: 

description 52 

discharge 53 

gage  heights 53 

Sauk  Rapids,  Minn.: 

description 51 

discharge 51 

gage  heights 52 

Mississippi  River  busin: 

general  features  of 49-50 

Momence,  III. 

Kankakee  River  at: 

description 102-103 

discharge 103 

discharge,  monthly 104 

gage  heights 103 

rating  table 104 

Morse,  H.  M.,  acknowledgment  to 16 

Mouse  River  at  and  near— 
Foxholm,  N.  Dak.: 

description 42 

discbarge 43 
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Mouse  River  at  and  near—  Page. 

Foxholm,  N.  Dak.— Continued. 

diBcharge,  monthly 44 

gage  heights 43 

rating  table 44 

Mlnot;  N.  Dak.: 

description 45 

discharge 45 

discharge,  monthly 47 

gage  heights 46 

rating  table 46 

Mouse  River  basin: 

description  of 42 

Multiple-point  method    of   measuring   dis- 
charge, description  of 13 

N. 

Necedah,  Wis. 

Wisconsin  River  near: 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  table 72 

Neche,  N.  Dak. 

Pembina  River  near: 

description 40 

discharge 40 

discharge,  monthly 42 

gage  heights 41 

rating  table 41 

KeUlsvUle,  Wis. 
Black  River  at: 

description 65 

dischai^e 66 

discharge,  monthly 67 

gage  heights 66 

rating  table 67 

O. 
Ottertail  River  near- 
Fergus  Falls,  Mhin.: 

description 33 

discharge 33 

discharge,  monthly 35 

gage  heights 34 

rating  table 35 

P. 

Paisley  dam  site,  Mont. 
St.  Mary  River  at: 

discharge 26 

Pembina  River  near— 
Neche,  N.  Dak.: 

description 40 

discharge 40 

discharge,  monthly 42 

gage  heights 41 

rating  table 41 

Peoria,  111. 

Illinois  River  near: 

description 97 

discharge 98 

discharge,  monthly 100 

gage  heights 98 

rating  table 99 

R. 
Raccoon  River  at— 
Des  Moines,  Iowa: 

discharge 96 


Page- 
Rating  curves,   methods  of  construction 

of 14-L5 

Rating   tables,   methods   of    construction 

of 14,15 

Red  Cedar  River  at— 
Janesville,  Iowa: 

description A* 

discharge !s>s 

discharge,  monthly 90 

gage  heights \~' 

rating  table >•-' 

Red  Lake  River  at— 
Crookston,  Minn.: 

description 37 

discharge 37 

discharge,  monthly 3*.* 

gage  heights 3x 

rating  table .» 

Red  River  at— 
Fargo,  N.  Dak.: 

description 27 

discharge ->» 

dlschai^,  monthly 29 

gage  heights 2^ 

ratlngtable 2^ 

OrandForks,  N.  Dak.: 

description Z*~:^> 

discharge :*  • 

dischai^,  monthly 3-^ 

gage  heights 31 

rating  table S2 

Red  River  basin: 

description  of 27 

Rock  River  at— 
Rockton,  lU.: 

description 7ft 

discharge 7<> 

discharge,  monthly 7h 

gage  heights 77 

ratlngtable 77 

Sterling,  lU.: 

description 7^ 

discharge 79.  v> 

discharge,  monthly m' 

gage  heights 79.  M 

rating  table 80,  '^  J 

Rock  River  basin: 

description  of 75-7f. 

Rockton,  111.: 

Rock  River  at: 

description 7'> 

discharge 7^ 

discharge,  monthly 7v 

gage  heights 77 

rating  table 77 

Rules  for  computation,  fundamental  and 

special ?»-*4 

Rum  River  near— 
Anoka,  Minn.: 

description ■>4 

discharge 54 

discharge,  monthly .Vi 

gage  heights .v, 

rating  table .v. 

Rum  River  basin: 

description  of oi 

Run-off,  office  methods  of  computing 14-16 

in  inches,  definition  of 7-S 


INDEX. 
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St.  Mary  canal  at— 
Kimball.  Alberta: 

discharge 26 

St.  Mary  River  at  and  near— 
Babb,  Mont.: 

description 17 

discharge 17, 26 

discharge,  monthly 19 

gage  heights 18 

ratingtable 18 

Cardston,  Alberta: 

description 19 

discharge 20 

discharge,  monthly 21 

gage  heights 20 

rating  table 21 

International  line: 

discharge 26 

Kennedy  Creek,  Mont.: 

discharge 26 

Kimball,  Alberta: 

discharge 26 

Paisley  dam  site,  Mont. : 

discharge 26 

St.  Mary  River  basin: 

description  cf 16 

miscellaneous  measurements  in 26 

Sangamon  River  at— 
Decatur,  111.: 

description 106 

discharge 107 

gage  heights 107 

Sauk  Rapids,  Minn. 

Mississippi  niver  near: 

description 51 

discharge 51 

gage  heights 52 

Second-feet  per  square  mile,  definition  of . . .         7 

Second-foot,  definition  of 7 

Sheridan,  111. 
Fox  River  at: 

description 105 

discharge 106 

gage  heights 106 

Sheyenne  River  near— 
Haggart,  N.  Dak.: 

description 35-36 

discharge 36 

gage  heights 36 

Single-point  method  of  measuring  discharge, 

description  of 13 

Slope  method  of  measuring  discharge,  use 

and  value  of 10 

Steriing.  111. 

Rock  River  at: 

description 78 

discharge 79, 80 

discharge,  monthly 82 

gage  heights 79, 81 

rating  teble 80,82 

IKR  171—06 8 


Page. 
Sterling  Manulacturing  Company,  acknowl- 
edgment to 16 

Stockman,  L.  R.,  acknowledgment  to 16 

Stone  City,  Iowa. 

Wapsipinicon  River  at: 

description 73 

discharge 74 

discharge,  monthly 75 

gage  heights 74 

rating  table 75 

Stream  flow,  field  methods  of  measuring ...  10-14 
Swiftcurrent  creek  near— 
Babb,  Mont.: 

description 21-22 

discharge 22 

discharge,  monthly 24 

gage  heights 23 

rating  table 23 

T. 

Tables,  explanation  of 8-9 

V. 
Velocity  method  of  measuring  discharge, 

description  of 1 1-14 

Vertical-integration  method  of  measuring 

discharge,  description  of 13 

Vertical  velocity-curve  method  of  measur- 
ing discharge,  description  of 13 

W 

Wapsipinicon  River  at— 

Stone  City,  Iowa:  • 

description 73 

discharge 74 

discharge,  monthly 75 

gage  heights 74 

rating  table 75 

Wapsipinicon  River  basin: 

description  of 73 

Weir  method  of  measuring  discharge,  re- 
quirements of 10-1 1 

Wisconsin  River  at  and  ne«r— 
Merrill,  Wis.: 

description 68 

discharge 69 

gage  heights 69 

Necedah,Wis.: 

description 70 

discharge 70 

discharge,  monthly 72 

gage  heights 71 

rating  table 72 

Wisconsin  River  basin: 

description  of 67-68 

Y. 
Yellow  River  at— 
Knox,  Ind.: 

description 104 

discharge 105 

gage  heights 105 


CLASSIFICATION  OF  THE  PUBLICATIONS  OF  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Water-supply  Paper  No.  171.] 

The  publications  of.  the  United  States  Geological  Survey  consist  of  (1)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  %nd  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The*  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress,  for 
distribution. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  be 
consulted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Geography;  (t,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports. 

Series  P.— The  hydrographic  progress  report*  contain  the  results  of  stream  meajiurements.  A 
report  is  Lssued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
now  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
tions containing  the  progrei^s  reports  of  stream  measurements.  A  detailed  index  of  these  reports 
(1888-1903)  is  published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 
1»2.  Fourteenth  Annual  Report,  Part  II. 
3893.  Bulletin  No.  131. 

18W.  BulleUn  No.  131;  Sixteenth  Annual  Report.  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-supply  Papers  Nos.  15  and  16,  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Rciwrt,  Part  IV. 

1899.  Water-Supply  Papers  Nos.  35,  36,  37,  38,  and  39;  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-supply  Papers  Nos.  47,  48,  49,  50,  51,  and  62;  Twenty-second  Annual  Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos,  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  86. 


II  SERIES    LIST. 

1908.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124, 125. 126, 127, 128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130, 131, 132,  133, 134,  and  135. 

1905.  East  of  Mississippi  River,  Nos.  1«$,  166.  lo7, 168, 169, 170.  and  171. 
West  of  Mississippi  River,  Nos.  171,~172, 173, 174, 175, 176, 177,  and  178. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass..  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  court;  Aostin, 
Tex.,  University  of  Texas:  Chicago,  111.,  876  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody,  Wyo.: 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal.,  1108  Union  Trust 
Building;  Phoenix,  Ariz.:  Carlsbad,  N.  Mex.;  El  Paso,  Tex.;  Billings,  Mont.;  Huntley,  Mont.;  Hazen 
Nev.;  Boise,  Idaho;  North  Yakima,  Wash.;  Portland,  Oreg.,  851  Washington  street. 

Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 
May,  1906. 
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